SAFE




2018 edition

Library and Archives Canada Cataloguing in Publication Data

Main entry under title:

Occupational first aid, a reference and training manual.

1999

Irregular.

Previously published as a monograph under the title: Industrial first aid :
a reference and training manual.

ISSN 1703-4302 = Occupational first aid, a reference and training manual

First aid in illness and injury — Handbooks, manuals, etc.

Medical emergencies — Handbooks, manuals, etc.

Medicine, Industrial — Handbooks, manuals, etc.

Workers’ Compensation Board of British Columbia.

RC86.8.022 616.0252 C99-960287-X

TOwWN -

© 1999, 2003, 2006, 2010, 2012, 2018 The Workers’ Compensation Board
of B.C. (dba WorkSafeBC). All rights reserved. This publication is protected
by copyright. No part of this publication may be copied or reproduced in any
manner without prior written permission of WorkSafeBC

APRIL

2018



Editorial Advisory Committee

Occupational First Aid (OFA) Manual Editors

Daniel, T. Westerby
Manager of Certification Services, WorkSafeBC

Andrew MacPherson, BSc, MD, CCFP(EM), FCFP
Clinical Associate Professor, UBC Department of Emergency Medicine
Emergency, Trauma and EMS Physician, Victoria BC

Steven Wheeler, BSc, MD, ABEM-EMS

Clinical Associate Professor, UBC Department of Emergency Medicine
Medical Director, Critical Care Programs,

BC Emergency Health Services, Victoria BC

Section Editors

Concussion section

Dr. Shelina Babul, BSc, PhD

Associate Director Sports Injury Specialist,

BC Injury Research & Prevention Unit

BC Children’s Hospital Clinical Assistant Professor,
Department of Pediatrics/Pathology & Laboratory Medicine
Faculty of Medicine, UBC

First Aid Room Techniques and Communicable Diseases

Corrina Hellens, Occupational Health Nurse, WorkSafeBC
Angelique Prince, Sr. Certification Officer, WorkSafeBC

First Aid Legislation

Shelley Baldry, Sr Prevention Advisor,
Regulatory Practices, WorkSafeBC

Activity-Related Soft Tissue Disorders

Peter Goyert, MSc, Sr. Ergonomist, Risk Analysis Unit, WorkSafeBC
Gina Valhas, MSc, Ergonomist, Risk Analysis Unit, WorkSafeBC

Transportation/transfer of care

Nahum Ip, M.A., M.Ed.
District Manager / Superintendent, BC Ambulance Service




Acknowledgments

WorkSafeBC expresses appreciation for the valuable contribution of the Editorial Advisory Committee authors during
the preparation of this publication. The committee members are grateful for the assistance of the Certification

Officers in Worker and Employer Services (WES).

Other people and organizations who have generously contributed time and information to this reference and

training manual include:

WorkSafeBC Employees and Contractors

Esther Granger, Marketing Consultant
Rain Longson, Layout Editor

Dalia Ibrahim, Artistic Coordinator

Jane Tang, Artistic Coordinator

Nancy Berke, Artistic Coordinator

Rory Christianson, Graphic Artist

Monika Ritchie, Editorial Assistant
Angelique Prince, Sr. Certification Officer
Ken Merrells, Certification Officer

Jyoti Mathur, Certification Clerk

Tom Hodges, Carpenter

Norman Garshowitz, Maintenance Person
Doug Longley, Certification Officer
Deborah Gauthier, Certification Officer
Jennifer Anderson, Certification Officer
Matthew Lyons, Audio-Visual

Derik Whitehead, Audio-Visual

Jonathan Peyton, Media Producer, Audio-Visual
Khalid Hawe, Photographer

Elke Winters-Whitehead, Makeup FX

BC Ambulance Paramedics

Brian Twaites, ALS
Jen Nairn, PCP
Cindy Milner, OFA/EMR

Photo Volunteers

Paula Gagne
Dean Polden

Jay Swamy
Janice Weisbrod
Kris Gardner
Anthony Leung
Peter Tang
Matthew Bowcott
Tanya Hutchison

Other Organizational Resources

lan MacDonald, Metro Vancouver Paramedic
Education Officer
BC Emergency Health Services, BCEHS Learning
Provincial Health Services Authority
BC Injury Research & Prevention Unit
BC Ambulance Service
Carleton Rescue Equipment,
Vancouver
Pickering Safety,
Burnaby
St. John Ambulance,
Richmond, B.C.
St. John Ambulance,
Provincial Office,
The Stevens Co.,
Delta, B.C.
Canadian Emergency Medical Services,
Burnaby, B.C.
Malcolm Knapp Research Forest,
Maple Ridge, B.C.
Dr. Erik N. Vu, MD, CCP, FRCCP,
Emergency Medicine, Critical Care Medicine,
EMS and Special Operations Medicine,
Assistant Clinical Professor - Faculty of Medicine,
UBC, Vancouver Coastal Health Authority,
Provincial Health Services Authority
Jeff Burko, Executive Medical Director,
Peak Emergency Response Training
lan Fitzpatrick, National Coordinator Regulatory
Compliance, Prevention and Safety,
Canadian Red Cross
Heart and Stroke Foundation of Canada
The International Liaison Committee on Resuscitation
and the Canadian Consensus on First Aid and CPR
Rain Longson
Artifax Communications, Inc.
Debbie Bateman
Clear Choice Writing Inc




Table of Contents

Part 1

Chapter 1:

Introduction

Introduction to Occupational

First Aid ..ccoeviiniiiiiiiiiiiiiiiecieenens 3

The Purpose of Occupational First Aid
Attendants in the Workplace.......... 3

First Aid Legislation and the Roles
and Responsibilities of the

OFA Attendant ......cccceeeeeeeeiveeenneen. 3
CONSENTE..eoiiiiiiiieeiieeeeceee e 4
First Aid Equipment in the
WOrkplace......coocueeveeeniienieeieeeeeae 4
Qualities of the OFA Attendant.......... 4
Part 2 Anatomy
Chapter 2: Basic Anatomy
Anatomical Language......cc.ccceueenanes 7
Cells, Tissues, and Organs.................. 8
SYSTEMS .ottt 9
SUMMATY .o 14

Part 3

Chapter 3:

Priority Action Approach to the
Critically 11l Patient

Initial Evaluation of the

Trauma Patient.....c..cooevueiiiinnnenns 17
History of Occupational First Aid....17

Introduction to the OFA Attendant and

the Priority Action Approach ....... 17
Priority Action Approach................. 18
Communication....c..ceceecveneeneenuennne. 19
Initial Assessment of the

Injured Worker ........cccccoeveeienennn. 20
Primary Survey.....cccccovveeveeenieennene 22
Rapid Transport Criteria................... 26
Patient Rapid Transport......ccccceeeuuee 27
Secondary Survey .......cccccocceeeeenenne. 27
Priority Action Approach................. 33
Priority Action Approach and

Critical Interventions.....c..cccceeeue 34
Scene assessment.....cc.cccoeceeeveeeneenne 34
Mechanism of injury .......ccccceeeueenen. 34

Part 4
Chapter 4:

Chapter 5:

Chapter 6:

Respiratory System
Anatomy and Function of the

Respiratory System.................... 37
ANAtOMY .eeiiiiiiiiieee e 37
Mechanics of Breathing.................. 39
Respiratory Centre ......ccccceeeeeeneennne 39
Airway Management.........cc....... 41
Airway Assessment.......cccoeceeenieeneen. 41
Causes of Airway Obstruction........ 42

Airway Management: Techniques for
Opening and Clearing

the Airway ..ccccoovieeiiiiiiciiece, 42
Airway Management: Procedures for

Clearing the Airway......ccccceceveenne. 44
Ventilation Techniques.........c.......... 46
Respiratory Emergencies ........... 47
DySpNea ....cccoeviieeeeieieieeeeee e 47
Chest Injuries....c.ccccevveerieennecnieennene 47
Specific Types of Chest Injuries

and Their Management................ 49
ASTAMA .o 55
Chronic Obstructive

Pulmonary Disease.....cccccceeenunneen. 56
Emphysema....ccccooviniiinicniiiicenne 56
Chronic Bronchitis....c..ccecceevevueneenne. 57
Pneumonia.....ccccceveeniiinieniecnncene 58
Pulmonary Edema ......cccceevvieeennneen. 58
Hyperventilation Syndrome

(Panic Attack)......c.ccocerererceennenne. 59
Narcotic Overdose......c..cceceeveerennen. 59

Part 5
Chapter 7:

Chapter 8:

Cardiovascular System
Anatomy and Function of the

Circulatory System.........c........... 63
2] TeTo Yo SR 63
Systemic Circulation.......cccccevcveennnnne 64
Pulmonary Circulation ......c.c.ccecuce.. 65
Heart ..., 65
Pulse and Blood Pressure................ 66
ShocK....coiiieiiiiiiiiiiiniiiiicennee, 68
Definition of Shock.......ccccccvvrnnnnns 68
Cellular Function......cccoccveeveevcieennenne 68
Perfusion.....ccccceeeeeceee e, 68
Causes of ShoCK ....cccevviieevieeriienene 69




Chapter 9:

Chapter 10:

Chapter 11:

Chapter 12:

The Body’s Response to Shock... 69

Types of ShocK...ooieiiiiiiiiieen. 70

The General Principles of

Shock Management.........c........... 73
Bleeding and its Management.... 74
Hemorrhage Characteristics............. 74
The Body’s Natural Response to

Bleeding......cccovevvvieniiiiiiniienicene. 74
Internal Bleeding.......cccoceoeeeenene. 75
External Bleeding .....ccccccecveereieenncens 75
The Three Ps of Hemorrhage

CONIOl . 75
Pressure .....oocccovveeveenieenieenieeeee 75
ToUrNIQUELS.....eeeviiiiieeieeeeeee e, 76

Immobilization for Hemorrhage
CONrOl .o 77

The General Principles of
Management of External

Hemorrhage......ccccooeiiiinnncnn. 77
Special Hemorrhage Problems ...... 77
Traumatic Cardiovascular
Emergencies.....cccoeevviinnircinnnnenn. 78
Contusion to the Heart........ccccc.... 78
Pericardial Tamponade.................... 79
Injury of the Major Vessels.............. 79
Non-Traumatic Cardiac
Emergencies.....cccceevereuerecrnnnnnnnns 80
Coronary Artery Disease. ................. 80
Atherosclerosis......ccccevveenveeneennnen. 80
Angina Pectoris ......cccccevvvevciernccnnen. 81
Heart Attack

(Myocardial Infarction) ................. 82
Three Major Complications that

Most Often Cause Death.............. 83
Congestive Heart Failure.................. 83
Summary of Chest Pain

Management.......ccccoceeeiiiineennnne. 84
Cardiopulmonary Resuscitation
(CPR) eeerreeeeerreerrenneenneeeereanneenns 85
OVErVIieW .coceiiviiiiiiniieecciceecce 85

Part 6
Chapter 13:

Chapter 14:

Chapter 15:

Head and Nervous System

Head and Nervous System.......... 91
The Brain...ccccooeeeeeeeeeeiieeeeeeeeeeeeeeeeee, 91
Spinal Cord....ccooviiiiiiiiiiiiceeeee 93
Cranial Nerves.....ccoccceeeeevviiveeeeeeeennn, 93
Function of the Nervous System.... 93
The Patient with an Altered

Level of Consciousness.............. 95
Common Causes of an Altered

Level of Consciousness................ 95
Levels of Consciousness.................. 96
Priority Action Approach for

Patients with Altered Level of

CoNSCIiOUSNESS.....coeevvvreeeeeeeeins 96
Injuries to the Head and Brain....97
Soft-Tissue Injuries of the Scalp ..... 97
Skull Fractures......cccoceveveveiieieeeieeeenn. 97
Traumatic Brain Injury........cccoeeeeen. 98
Concussion decision

Making MatriX ....cocccevvveevvveenneenncne 99
Inadequate Oxygenation

(HYpOXia)..coeoveereereereeveeieeeeieieen 100
Inadequate Perfusion

(Ischemia) ..cceeeveeveeeeceeceeee e 100
Management of Head

Injury Patients.......cccooueeeeniieennnne 100
Examination of Head

Injury Patients .......ccoceeeeniieennnne 100
Complications of Brain Injury ....... 101
Non-Traumatic Brain Injury:

SroKE oo 101
Types of Strokes .....coccceeeviieennnneen. 102
Signs and Symptoms of Stroke..... 102
Management of the

Stroke Patient......cccccvvvvvveeeeeinnnnn, 103
Non-Traumatic Brain Injury:

SEIZUIES oo 103
Causes of Seizures........ccccoevvveneen... 103
Seizure Disorders.......ccceeeevvveeeeeenn. 103
Types of Seizures......cccceeevvveeennen. 104
HIStOrY .oeeiieeieeieeeceeececeee 105
Priority Action Approach to the

Patient with a Seizure.................. 105




Chapter 16:

Chapter 17:

Chapter 18:

Chapter 19:

Chapter 20:

Chapter 21:

Spinal Injuries .....cccceevvveerennnnnne. 106
Anatomy and Function................... 107
Mechanisms of Traumatic

Spinal Injuries .....cccceveveevieeneennne. 109
Types of Spinal Injuries.................. 110
Spinal Injury Management....... 114
Techniques for Moving Patients

with Spinal Injuries.......ccccceeeuveen. 114
SUMMAINY .ottt 115

Facial Injuries and Their

Management.......ccceeeeniiinnneennns 119
Anatomy and Function.................... 119
Assessment and Treatment of

Facial Injuries .......cccoeeeeeeecveeennen. 119
Soft-Tissue Facial Injuries................ 119
Facial Fractures......cccceeecveeeniiennns 120
Injuries to the Throat and

Anterior NecK......cccoeevvveveiieeennee. 120
SUMMATNY ettt 121
Eye Injuries .....ccceeeeeeeeencrenennnnn. 122
Anatomy and Function of

the Eye i 122
Types of Eye Injuries and

Their Management......ccccceeueee.e. 123
Emergency Procedures for

Contact Lens Removal................ 128
Dental Injuries.....ccccceeeuevennnnnen. 130
Loss of @ Tooth....cccccvevieciieiiiies 130
Loose Tooth.....ccccoecievciiiniiinicnnnen. 130
Crowns, Bridges, Plates, and Other

Dental Appliances......cccocueeneee. 130
Tooth Fractures .......ccocvvveeeiveeennne. 130
Ear Injuries....cccccceeeeeunnrennceennnnes 131
Anatomy of the Ear.....ccccccevvueeeneene 131
The External Ear......ccccoeveeeieennee. 131
The Middle Ear.......ccoceeveiinniennien, 132
The Inner Ear....coocceeeeiiieeeeieeee, 132

Part 8

Chapter 22:

Chapter 23:

Abdominal and
Genitourinary Injuries

Abdominal Injuries........ccccceeeuens 135
The Anatomy and Function of the
Abdominal Organs .........c.cc........ 135
Abdominal Injuries........cccceevieeennne 136
Non-Traumatic Abdominal
Emergencies.....cccccoovveveeniiiennneene 139
Genitourinary Injuries .............. 140
Genitourinary System......ccccceeueennne 140
Genitourinary Injuries..........cceeueee.. 142
Injuries During Pregnancy ............. 143

Part 9
Chapter 24:

Chapter 25:

Chapter 26:

Chapter 27:

The Skin and Soft Tissues
The Priority Action Approach

to the Walk-In Patient ............. 147
Scene Assessment.......ccoceeeeneennene 147
Modified Primary Survey .............. 147
Transport Decision........cccecveeennneen. 148
Secondary SUrvey ......ccccceeeeevueenne 148
First Aid Room Procedures ...... 150
Handwashing......ccccccoveeeniiinnennncne 150
GlOVES ...ttt 150
Eye Protection....ccccceeviiieeiniieennnns 152

Cleaning Equipment and
Furniture .....ccooveeveiienniiniicee 152

Prescription and Non-Prescription
Drugs and Medications in the

Workplace......ccoccevviinveeniieenneenane 153
Records and Reports......cccocueeeeunne 153
Anatomy and Function of
the Skin and Soft Tissues......... 156
Skin Anatomy.....cccccvveiiiiiieeeeeeeennnn. 156
The Skin as an Aid

to ASSESSMEeNt....ceevviiieeeiieeeee, 156
Subcutaneous Tissue .....cccceevueenne 157
MUSClE..coiii 157
TENAONS...coiiiiiiieeiieeieeeeeeee e 159
Ligaments...occcoveerieinneeniieeniecneene 159
Inflammation and Healing ........ 160
Inflammation ......ccecceevieinieenieenneene 160
Healing ..coceeeeiiiiiiiiciccee 162




Chapter 28:

Soft-Tissue Injuries .................. 163

Closed Wounds .......ccccceevievennennnes 163
Open Wounds......cccevveievciieeennennn. 164
First Aid Equipment for Open and
Closed Wounds........cccecveeevnneen. 165
Management of Minor Wounds... 167
Treatment of Specific Wounds...... 171
Wound Infection.....cccceceevveennnene 173
Treatment of Major Wounds......... 175
Chapter 29: Occupational Dermatitis .......... 177
Signs and Symptoms......c.cceeeueenee. 178
Primary Irritants ......ccccoeveveeeniieeens 178
SeNSItIZErS ueveiieeieeieeieeeeeee e 178
Chemical Causes of Dermatitis..... 179
Prevention of Occupational
Dermatitis....cccoeeeveeeeniieeeiiee e, 179
Hives (Urticaria).....cccevveeeeeeeereeneene. 181
Chapter 30: Activity-Related Soft-Tissue
Disorders (ASTDS)....cccceeevvvnnnnns 182
Risk Factors ......cccceeeiieiiniiieeiieeene 182
Tendonitis/Tenosynovitis
and BUrSItiS ..oooieeeiiieieee 182
Nerve Entrapment Syndrome........ 184
Hand-Arm Vibration Syndrome.... 185
Prevention of Activity-Related
Soft-Tissue (ASTD) Injuries......... 185
Part 10 Skeletal System
Chapter 31: Anatomy and Function of the
Skeletal System........................... 189
SKeleton ....cvevieevieinieeiceeeeeee 189
JOINTS i 190
Head ..o, 190
Spinal Column......cccoviiiiniiieiee, 191
ThOraX. e 192
RIDS e 192
Upper Extremities .......cccccvveeeeeennnnns 192
Pelvis and Lower Extremities ........ 193
Chapter 32: Sprains, Dislocations,
and Fractures.......ccccceeuuvrennnnnne. 196
Mechanisms of Injury ......c.cceeeee. 196
SPrainNS..c.ceeeeiee e 196
Strains and/or Sprains of the
Back or Spine.....ccccceviieeenieeenne. 196
Dislocations.......ccceeeveevvieenieenveennnen. 197
Fracture Dislocations .......cccc.ce..... 198

Chapter 33:

Chapter 34:

Chapter 35:

Fractures ....c.cccooveevceineeniceniecnncne 198
Priority Action Approach to

Limb Injuries ......cccccovvieeiniiennnnne 199
Principles of Examination of

Limb Injuries ......cccccoviieeiniieennnne 199
Immobilization ........ccccceuenenneee. 200
Reasons for Splinting.........ccccc........ 200
Principles of Immobilization ......... 200
Management of Upper
Limb Injuries .....cccceevvviuniiriinnnnnes 202
Using Pliable Metallic

Foam Splints ....cccceveveeveeniiennenne 202
SHNES oo 203
Scapula Fractures ......ccecceeeevveecneenns 203
Clavicle Fractures.......ccocceeveeervueenae 204
Bilateral Clavicle Fractures ............ 204
Shoulder Dislocations.........ccc..cc.... 204
Upper Arm Fractures

(Upper-Third Humerus)............... 205
Upper Arm Fractures

(Middle-Third Humerus)............. 205

Elbow Fractures or Dislocations
(Lower-Third Humerus, Elbow,

Upper-Third Radius/Ulna)........... 206
Forearm Fractures

(Middle-Third Radius/Ulna)........ 207
Wrist Fractures and Dislocations

(Lower-Third Radius/Ulna) .......... 207
Hand and Finger Fractures

and Dislocations.......cccccceeeeeennnes 208

Management of Lower

Limb Injuries .....cccceevvviuniiiiinnnnnes 209
Principles of Immobilization ......... 209
Pelvic Fractures....cccccovvieeeiniieennnns 209
Hip Fractures and Dislocations
(Upper-Third Femur).................... 210
Femur Fractures.......cccoecveeeevveeennns 210
Knee Dislocations.....ccccccceevvieeennnen. 211

Knee Fractures (Lower-Third
Femur, Knee, Upper-Third

Tibia/Fibula) ...ccvevveeieiieieieieeee 211
Traumatic Dislocation of

the Patella....ccccoevveeeeiieeeeee, 211
Knee Sprains .....cccecceeveeeecieenieennenne 212
Cartilage Tears......ccccceeveeeneeceenene 213
Bursitis of the Knee ..........ccoceeeeee. 213
Lower Leg Fractures

(Tibia/Fibula) .eeeveeveeieeiieireiennnen 213

Vi



Ankle Fractures and Dislocations

(Lower-Third

Tibia/Fibula, Ankle) ........cc......... 213
Ankle Sprains......cccccevvieeeeniieeeee. 214
Injuries of the Foot and Toes......... 214

Part 11
Chapter 36:

Chapter 37:

Environmental Emergencies

Exposure to Heat and Cold....... 217
Mechanisms of Heat Loss ............. 217
Heat CrampsS....ccoceeecieeeecieeecieeens 217
Heat Exhaustion .........ccoecoeeeniieenns 218
Heat Stroke ......coccevvieviienieenieeen, 218
Cold Injury and

Immersion FOOt.....coccueeevniieennns 219
Frostnip and Frostbite.................... 219
Hypothermia......cccoooevervieenniieennns 220
Mechanisms of Heat Loss ............. 221
BUINS ..oieiiiiiiiiiiiiininicnnees 224
Classification of Burns........c.......... 224

Determining the Extent of Burns... 225
Priority Action Approach for

Serious Burns.......ccccoevieeiniiennns 226
Minor Burn Care.....cccceecevrieenncene 227
Chemical BUrns.....cccoccceeveiveeeneenn. 227
Tar BUrns ....coovvevenieeiiiecceeec e 229
Electrical Burns .......cccoeeveeeeiieeennns 229
Chapter 38: Electrical Injuries.......cc.ccceuuvenen. 230
Types of Electrical Injuries ............ 230
Chapter 39: Bites and Stings.........ccceeeuueenne. 233
INSECt BIteS ..evveiiiieiiiieeeeeeeieeee 233
SUNGS et 233
Management of Local
ReactionsS......ccceveeeeeviiieenniieceee, 233
Allergic Reaction........ccceceevvueeencens 233
Snakebites......cccovviiniiiniiiieee 234
Wo0od TicKS cooiiieiiieeeiieeeiee e 235
Animal and Human Bites ............... 236

Chapter 40:

Water and Diving

Emergencies.....cccoeeoevuuniiriinnnnnes 237
Drowning...c..ccceecevienieceeccieeneene. 237
Effects of Cold Water .......c..c........ 238
Diving Emergencies.......c.cccoceeueen 238
Part 12: Poisonings
Chapter 41: POISONS .....ccvvveivueeiennereneneennncenes 241
Classification of Poisons ............... 243
General Mechanism of Injury ....... 243
Priority Action Approach for
Poisoning.......cccceeivvincniiiiiiee 243
Poisoning by Inhalation ................. 244
Poisoning by Ingestion.................. 246
Poisoning by Skin Contact............. 247
Chapter 42: Substance Abuse...................... 249
Types of Abused Substances........ 249
OFA Attendant’s Responsibility .... 250
Chapter 43: Communicable Disease ............. 251
Routes of Transmission.................. 253
Types of Infectious Organisms ..... 253
Prevention of Infection................... 253
Bloodborne Pathogens .................. 255
Food Poisoning.......cccccceeeiecnnene. 255
Gastroenteritis .......cceeveeeeeerneeenecnane 256
Parasites.....cocevvierieeineeeee e 256
Lice (Pediculosis)......ccceveereevveennnnne. 256
Fungal Infections.........ccccccceeeennne 257
Part 14 Diabetes
Chapter 44 Diabetes
The Role of Insulin and
Blood Sugar.......cccceeivenicnienne 261
Types of Diabetes ........cccovvveernnneenn. 261
Emergencies in Patients
with Diabetes ......ccccoevviviiinnennnne 261

vii



Part 15
Chapter 45:

Chapter 46:

Mental Health Emergencies

Critical Incident Stress ............... 267
Effects of Critical

Incident Stress ..oooeeeeeeeeeeeceeeenee 267
Management of Critical

Incident Stress ..oooveeeeeeeeeeeeeeeen, 267
Mental Health Emergencies ..... 268

Signs and Symptoms of Emotional
Stress Reaction in the Patient.... 268

Signs of Emotional Stress Reaction
in Co-workers, Bystanders, or

Family Members ........cccoeuveennnee. 268
Emotionally Disturbed Patients .... 268
Psychiatric Emergencies................ 269
Disruptive Patients ........ccceeeeennne. 269

Part 16

Chapter 47:

Chapter 48:

Chapter 49:

Patient Handling and

Transportation
Lifts, Carries, and Stretchers.... 275
Biomechanics of Lifting ................. 275
Informing the Patient..................... 275
Preparing the Patient for

Routine Transport.......ccceeeuveeenneee. 275
Lifting the Patient.....cccccevcvvevneennen. 275
Stretchers and Lifting Devices....... 276
Lifting and Loading a

Carrying Device......ccccenivennennn. 277
SUMMATNY ettt 277
Multiple Casualties, Disaster,
and Triage ...cccceeeeirieniinnirennnnnnn. 278
Disaster Response ......cccccceeevuieennne 278
Triage of Patients ....cccccevveerieenneene 279
Data Collection and

Record Keeping ....cccccovvvevveenen. 280
Priorities for Evacuation of

Multiple Casualties ......ccuueeen.e.e. 280
SUMMATY oot 281
Transportation .....c.ccceeeveeeeneennns 282
Transfer of Patient

Responsibility .....cccoevvieeeniieennee. 282
Local Ambulance Service .............. 282

A: Emergency Childbirth and

Infant Resuscitation.................. 285
MISCarriages .....ccooevveveeeniiirieenecenn, 287
Child and Infant Resuscitation ...... 288

B: Fatalities .....ccccccivieviiiiieiiiiiiiiiiiinnininienne. 290
C: Medical Terminology —
Body Movement...........ccc...uueee. 291
D: Oxygen Therapy and Equipment.............. 292
Basic Principles of
Oxygen Therapy ....ccccceeeveneennee. 292
Patient Application .......ccccceevveeennes 292
Cylinders....oooceiiiiieeieeeeeeee, 293
Regulators ....cccovveeeceeniecieeieeee 294
GaAUZES. ettt 294
Adapters: Modification of Standard
Cylinders and Regulators............ 295
Oxygen Delivery Devices............... 295
Operating Procedures.........ccc..c..... 297
Applying Oxygen to the Patient....298
Pulse OXimetry....cccoceeeeeeeeniieeenne 299
Cleaning, Care, and Storage........... 300
Sources
Sources (by chapter).......ccocueuvniene. 301
Glossary
Pronunciation.....cccccceevvieeinieeennnns 307
ACCENES .o 307
Medical Prefixes and Suffixes....... 307
A 307
B, C o 309
D e 311
E e 312
F o 313
Gy Houeeeee 314
[ Jy K Lo 315
Mo 316
N, O, P 317
Q, R, S 319
T, U 321
V, W, XS Zoiiiceeceeec e 322
Index
AL B 325
C e 326
D, E e 327
Fo G Heeee, 328
L J, K, L, MUN, O, 329
Py Ry S 330
T, U, V, Wi 332

viii



Part 1

Introduction

Chapter 1: Introduction to Occupational First Aid 2



The Purpose of Occupational First Aid Attendants in the Workplace

Occupational First Aid Attendants (OFA attendants) perform a unique service in the workplace. They alleviate
suffering and, on occasion, save lives through their skills at an accident scene. In addition, their effective injury
management can often shorten the healing time of the injury, allowing the worker to resume normal activities sooner.
OFA attendants in the workplace must be well trained in all aspects of emergency care, from minor injury
management to the most serious trauma care involving airway, breathing, and circulatory emergencies.
Consequently, OFA attendants are required to take on more responsibility than many public first aid courses prepare
students for. Frequently, the OFA attendant must decide when to refer the injured worker to medical attention. Many
minor injuries can be properly assessed and treated by the well-trained OFA attendant without referral to a
physician. In isolated work locations, because of weather conditions or transportation restrictions, the OFA attendant
may be required to provide care to the injured for many hours or even overnight. This puts an added burden on the

OFA attendant and emphasizes the need for a well-rounded workplace first aid course.

The OFA attendant should never be regarded as a substitute for a physician, and both the employer and
employees should be made aware of his or her limitations. If the OFA attendant has to assume additional
responsibilities because of a lack of access to medical facilities, this should be recognized as an

undesirable situation.

Where an active workplace joint occupational health and safety committee is in place, work processes are
assessed, and safe practices are set up and complied with, the number of accidents will be reduced. Where this is
not the case, the number and type of injuries will depend on the inherent hazards of the work.

The OFA attendant should be a part of the workplace health and safety team. It is through this teamwork that
injured workers, the employer, and all members of the health and safety team are best served. The health and safety
team should hold regularly scheduled meetings to deal with issues around communications, treatments rendered,
and reviewing new procedures in emergency care, and changes to local legislation affecting workplace first aid and

emergency response requirements.

First Aid Legislation and the Roles and
Responsibilities of the OFA Attendant

Occupational health and safety legislation in most
jurisdictions makes reference to treatment of workers
injured in workplace accidents and makes it mandatory
for the employer to provide trained first aid attendants
and first aid supplies appropriate for the circumstances
of the workplace. In B.C. the requirements for the
provision of first aid are outlined in the Occupational
Health and Safety Regulation, Part 3, sections 3.14 to
3.21, including Schedule 3-A.

The OFA attendant is in complete charge of all first
aid management of injured workers. The OFA
attendant’s decisions about first aid and the need for
medical attention must not be overruled by
supervisory personnel.

When the OFA attendant believes that a worker
should be transported to a hospital, unless the worker
objects, he or she must be transported to the nearest
hospital or diagnostic and treatment centre. If the OFA
attendant thinks it necessary to accompany the injured
worker during transportation — e.g., the patient
requires a stretcher for transport, requires ongoing
care, or the attendant is concerned about the stability
of the worker’s condition — he or she should do so.
The patient is the responsibility of the OFA attendant
until becoming the responsibility of qualified
pre-hospital emergency medical personnel or hospital
staff. The Regulation gives the OFA attendant
responsibility and authority, which should not
be abused.
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The OFA attendant must not be assigned or accept
workplace duties that will not allow immediate
response in the event of an emergency. The OFA
attendant should also be able to respond in a clean and
sanitary condition or have immediate access to a
facility for cleanup.

In B.C. the Workers’ Compensation Act provides
mutual protection arising from a historic compromise
in which workers relinquished their right to sue their
employer and the employers agreed to fund a no-fault
insurance system. As a result, a worker who is
accidentally injured by another worker is barred from
suing that other worker or employer for those injuries
where both were engaged in the course and scope of
employment at the time of the injury. In return for not
being able to sue, the historic compromise ensures the
injured worker will receive compensation. This means
that an OFA attendant who provides first aid services to
a worker as part of his or her employment duties will
be protected from liability for inadvertent injury caused
by some negligent act or omission. However, this does
not preclude the OFA attendant from an investigation
and the cancelling or suspension of his or her
Occupational First Aid certificate if found to have
breached a term or condition of the certificate or
otherwise contravened the Act or Regulation.

Consent

While a designated OFA attendant has the
responsibility and the authority to provide first aid in
the workplace, all workers have the right to refuse
treatment. As a result, it is important to receive consent
from every conscious, mentally competent adult before
you provide treatment. There are two types of consent:
actual consent and implied consent. Actual consent
refers to a patient making an informed decision. This
may be provided as verbal consent, or when the patient
sits down in the first aid room and presents an injury to
the OFA attendant. Implied consent refers to a situation
where a patient is unable to respond and the law
assumes that the patient would give consent in an
emergency situation if able.

First Aid Equipment in the Workplace

All workplaces must be equipped with materials
required for first aid treatment in the event of an injury.
This requirement is regulated for all workplaces and
may also apply to vehicles used to transport workers.
Workplace first aid equipment requirements can be
found in Schedule 3-A of the Occupational Health and
Safety Regulation.

First aid kits must be readily available for the
attendant to take to the scene of the accident in the
event that an injured worker cannot be moved. The kits
must be the type that will keep the items clean and dry.
The contents of these kits and other first aid equipment
should match the attendant’s training.

Some workplaces may require a first aid room or
dressing station. The first aid room or dressing station
should be as near as practicable to the workforce and
allow easy access for moving a worker on a stretcher.
The first aid room should be well lit, ventilated, and
heated. It should contain a sink with plumbed hot and
cold water. For ease of cleaning, it should have a
non-porous floor.

The door to the first aid room must be
clearly marked.

Qualities of the OFA Attendant

It is important that OFA attendants perform their duties
to the best of their ability. It is equally important that
they recognize their own limitations and scope

of training.

A pleasant personality and a calm, cool attitude
under stress are important for good patient care. A
gentle but authoritative approach is desirable. This can
help allay the patient’s anxiety, which will expedite
assessment and treatment.

The OFA attendant must be interested both in first
aid and in people and their problems. Certain
individuals are quite capable of dealing with an
emergency or with a serious injury. Others are not
temperamentally able to cope with an emergency or
the sight of an injury and are therefore unsuited to work
as an OFA attendant.
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Part 2, Chapter 2

Basic Anatomy

The human body is a complex structure uniquely suited to survival in our environment. To provide first aid, the OFA
attendant must have a basic understanding of human anatomy and function.

Anatomical Language

Anatomy is the study of the structure and composition
of the human body. The surface of the body has many
specific visible features or landmarks that serve as
guides to the underlying tissues and organs. Surface
anatomy is the identification and recognition of

those landmarks.

Visual inspection of the human body is of utmost
importance for the provision of first aid because much
information about the extent of injury or illness is
obtained visually. The OFA attendant must have
adequate knowledge of surface anatomy to identify
and communicate the patient’s physical condition.

Physical findings are usually described in terms of
their location relative to specific points or landmarks.
To communicate properly with emergency dispatchers,
ambulance paramedics, nurses, and physicians, OFA
attendants must learn the language of surface anatomy.
For example, a laceration may be located 5 cm (2 in.)
above the elbow on the inner aspect of the arm. As the
OFA attendant will learn, this is best described as being
“proximal” to the elbow and located on its “medial”
aspect. The key anatomical terms are listed in
Table 2-1.

The anatomical position is the reference position for
the human body (see Figure 2-1). The terms used to

describe surface anatomy are all based on the
anatomical position. As shown, the anatomical position
is the erect human body facing the OFA attendant. Left

and right refer to the patient’s left and right, not the
OFA attendant’s left and right.

An imaginary vertical line drawn from the top of the
head through the nose and the navel is called the
midline. It divides the body into two halves, right and
left. All points further from the midline are referred to
as lateral structures; those closer to the midline are
called medial structures. For example, the shoulder lies
on the lateral aspect of the trunk. The inner and outer
corners of the eye are referred to as the medial and
lateral corners of the eye.

The terms superior and inferior are used to describe
points on the body in relation to specific landmarks.
Superior means above or toward the top of the head.
Inferior means below or toward the bottom of the feet.

Trunk The torso of the body, including the chest, Midline The imaginary line from the top of the head
abdomen, and pelvis. The head and neck, through the nose and the navel, dividing
arms, and legs are all attached to the trunk. the body into left and right halves.

Supine The patient is lying down on his or her back. | Medial Closer to the midline.

Prone The patient is lying down on his or her Lateral The side of the body, away from the
stomach. midline.

Erect The patient is standing upright. Superior Above, or closer to the top of the head.

Anterior | In front. The front of the body is the anterior | Inferior Below, or closer to the bottom of the feet.
surface.

Posterior | In back, or behind. The back of the body is | Proximal Toward the trunk. Used only with respect
the posterior surface. to a limb.

Distal Away from the trunk. Used only with
respect to a limb. W,
Table 2-1
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Figure 2-1 Anatomical position

For example, the head is superior to the chest but
the abdomen is inferior to the chest. Figure 2-2 shows
a wound located on the face. It is described as lateral
to the nose but medial to the earlobe. It is inferior to
the eye but superior to the mouth. When describing
landmarks on the limbs, proximal means toward the
trunk and distal means away from the trunk. For
example, the radial pulse at the wrist is distal to the
elbow but proximal to the thumb. Similarly, the ankle is
distal to the knee but proximal to the foot.

The anterior surface refers to the front part of the
body. For example, the face is on the anterior surface.
The posterior surface refers to the back part of the
body. The shoulder blade is located on the
posterior surface.

Figure 2-2 Wound location

Because of the structure of the limbs, specific
anatomical terms have been devised to describe their
surface anatomy. Referring to Figure 2-1 Anatomical
position, the OFA attendant should note that in the
anatomical position the arms are held with the palms
facing forward. Therefore, the palm of the hand is
anterior. The back of the hand is posterior. Similarly,
the legs are positioned with the toes pointing forward.
Therefore, the kneecap (patella) is on the anterior
surface. The Achilles tendon, connected to the heel,
is posterior.

Cells, Tissues, and Organs

The basic unit of life is the cell. A bacterium is an
organism composed of only one cell. The human body
is made up of billions of cells.

In the course of growth and development, cells in
the human body become specialized and are organized
into tissues. Tissues are groups of cells with similar
functions. For example, muscle cells are grouped
together to form the various muscles of the body, and a
variety of cells are grouped as the connective tissue
that gives structural support to the different parts of
the body.

Organs are composed of different tissues that are
structurally organized to perform a single function. The
heart, for example, is composed primarily of
specialized muscle tissue and connective tissue.
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Systems

The organs and tissues of the body are also organized
into specific systems that perform all the major
functions of the body. The body has seven

major systems:

* The respiratory system includes the lungs and
air passages and is responsible for the intake of
oxygen, an essential element, and the elimination of
carbon dioxide, a waste product.

* The circulatory system (also called the
cardiovascular system) includes the heart, blood
vessels, and blood; it is the transportation system
of the body. It delivers oxygen, glucose, and other
essential elements and nutrients to the tissues and
carries away waste products.

* The nervous system includes the brain and nerves;
it is the control centre and network that coordinates
all the systems of the body. It allows us to interpret
and respond to our environment.

» The digestive system is made up of the stomach,
intestines, and other internal organs required to
process the food that we ingest.

e The urinary system is made up of the kidneys,
ureters, and bladder. It is responsible for filtering
the blood and excreting most of the body’s
waste products.

» The genital system is made up of the
reproductive organs.

¢ The musculoskeletal system is composed of the
bones that provide the body’s framework and all the
body’s muscles, tendons, and ligaments.

Head and Neck

The bones of the skull resemble a series of bony
plates. They are fused together to form the cranial
cavity, which encases the brain.

The primary facial bones are the mandible (lower
jaw), the maxilla (upper jaw), the zygoma (cheekbone),
the bones of the orbit (around each eye), and the nasal
bones (see Figure 2-3 Bones of the face and skull).

The mandible is connected to the skull at a point
Jjust anterior to the ear. The action of opening and
closing the mouth can be felt at this joint. The lower
teeth are set into the mandible. The maxilla is relatively
fixed. The upper teeth are set into the maxilla. The hard
palate, located in the roof of the mouth, is part of
the maxilla.

The nose is only partially formed of bone (at the
bridge of the nose); the remainder is made up
of cartilage.

The eyes are set into the bony orbits, which protect
them. The zygoma forms part of the network of
orbital bones.

The neck contains many vital structures, including
the airway, trachea, esophagus, and carotid arteries.
Figure 2-4 shows a lateral and anterior view of the
neck. Anteriorly, the thyroid cartilage, commonly
known as the Adam’s apple, forms part of the structural
framework for the larynx or voice box. Inferior to the
thyroid cartilage, the rings of the trachea are palpable.
On each side, lateral to the trachea but medial to the
sternomastoid muscles, is the carotid artery.
Posteriorly, the bones of the cervical vertebrae are
palpable. The most prominent vertebra is the seventh
cervical vertebra.

Zygoma
Maxilla
Mandible

Parietal
bone

Frontal

Temporal

Occipital

Figure 2-3 Bones of the face and skull
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Figure 2-4

Structures of the neck

Thorax

The thorax (chest) contains the heart, lungs, esophagus,
and great vessels, all within the thoracic cavity (see
Figure 2-5 Anatomy of the thorax). The thoracic cavity
is formed posteriorly by the 12 thoracic vertebrae.
From the thoracic vertebrae, 12 pairs of ribs curve
outward and around to the front; 10 pairs connect
anteriorly to the sternum (breastbone). Superiorly lie
the clavicles (collarbones), which connect the
shoulders to the sternum.

Posteriorly are the scapulae (shoulder blades).
Inferiorly, the thoracic cavity is separated from the
abdominal cavity by the diaphragm.

Great vessels

Pleural
lining

Diaphragm

Figure 2-5 Anatomy of the thorax

The superior end of the sternum forms the
suprasternal notch (see Figure 2-6 Surface anatomy of
the anterior thorax), which may be palpated. Inferiorly,
the sternum ends with a narrow projection called the
xiphoid process. The inferior border of the ribs may be
palpated anteriorly at the costal margin. The free ends
of the 11th and 12th ribs may be palpated in the soft
tissue on the lateral aspects of the trunk.

A

Clavicle Ll

b~
N1

Y

Suprasternal notch

( Xiphoid process

Costal margin

Umbilicus

Figure 2-6  Surface anatomy of the anterior thorax
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The Abdomen

The abdomen contains the organs of the digestive,
urinary, and genital systems, as well as the spleen and
major blood vessels. The abdomen is bounded
superiorly by the diaphragm and inferiorly by the
pelvis. Posteriorly, the lumbar vertebrae give structural
support. The back, flanks, and anterior abdominal wall
are all composed of muscle and connective tissue. The
pancreas, kidneys, bladder, parts of the large intestine,
and the major blood vessels are all located posteriorly
to the abdominal cavity, embedded in the soft tissue of
the back, flanks, and pelvis, respectively.

The anterior surface of the abdominal cavity is
divided into four quarters or quadrants by the midline
and a horizontal line through the umbilicus (navel), as
shown in Figure 2-7 Surface anatomy of the abdomen.
Location of injuries or complaints of abdominal pain
are identified by their relationship to these quadrants.
The superior borders of the left upper and right upper
quadrants are the costal margins on both sides. The
inferior borders of the left lower and right lower
quadrants are the inguinal ligaments, which connect the
anterior superior iliac spines and the symphysis pubis.
The femoral arteries are palpable on both sides lateral
to the symphysis pubis and inferior to the
inguinal ligament.

Costal margin

Right upper
quadrant

Umbilicus Left

upper
quadrant
Anterior

lliac crest

. superior
E’\gg: iliac spine
quadrant Left lower

quadrant

Symphysis Inguinal

pubis ligament
Femoral
artery

Figure 2-7

Surface anatomy of the abdomen

Gall
bladder
Esophagus
Stomach
Spleen
\ Pancreas

Large intestine
Small intestine

Appendix

Rectum

Figure 2-8

Abdominal organs

Figure 2-8 illustrates the anatomical relationship of
the abdominal organs to the anterior abdominal wall.
Pain or injury to a specific quadrant of the abdomen
usually arises from or involves the organs located in
that particular quadrant. Therefore, liver injury must be
suspected with right upper quadrant trauma. Similarly,
rupture of the spleen may be associated with fractures
of the left lower ribs. The appendix is a small tubular
structure attached to the cecum which is the first part
of the large intestine or colon. Inflammation of the
appendix is called appendicitis and because of its
location, usually presents with pain in the right
lower quadrant.

Posteriorly, the surface of the back is not divided
into quadrants. Inferiorly, the sacrum and iliac crests
are palpable. The kidneys are located in the angles
between the 12th rib and the vertebral column (see
Figure 2-9 Kidney location).
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Figure 2-9

Kidney location

The Upper Extremity

The upper extremity includes the shoulder, upper arm,
elbow, forearm, wrist, and hand. The shoulder is a
complex structure. The shoulder girdle is composed of
the bony structures that make up the shoulder. It
consists of the clavicle (collarbone) located anteriorly,
the scapula (shoulder blade) located posteriorly, and
the proximal end of the humerus (the bone of the upper
arm). The clavicle is connected to a bony process of
the scapula called the acromion at the
acromioclavicular joint (AC joint). This is palpable as a
bony prominence on the superior aspect of

the shoulder.

The bone of the upper arm, as previously
mentioned, is the humerus. Along with the scapula, the
proximal end of the humerus forms the shoulder joint.
The distal end joins with the radius and ulna (the bones
of the forearm) to form the elbow (see Figure 2-10
Anatomy of the upper extremity). The bony processes
of the distal humerus are palpable on the medial and
lateral aspects of the elbow; they are the medial and
lateral epicondyles. The posterior aspect of the elbow
is the olecranon process, which forms the proximal end
of the ulna. The ulna may be palpated along its entire
course, just beneath the skin on the posterior aspect of
the forearm. A brachial pulse may be palpated on the
anteromedial aspect of the elbow.

Posterior

Anterior

'

E Humerus

Lateral epicondyle
/ Olecranon

A Medial epicondyle

Radius

——UIna -
Styloid process of radius
Styloid process of ulna

'ofi& Carpals

Figure 2-10 Anatomy of the upper extremity

The two bones of the forearm, the radius and ulna,
end at the wrist. These two bones permit the hand to
rotate. The wrist is a complicated joint by virtue of the
complex movements that it performs. It has eight small
carpal bones arranged in two rows of four that connect
the radius and ulna to the thumb and to the metacarpal
bones of the hand. The radial pulse is palpable on the
anterior surface of the wrist on its lateral aspect.
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Figure 2-11  Posterior hand

The hand is made up of the palm, the thumb, and
four fingers. Five bones called metacarpals form the
structural framework of the palm (see Figure 2-11
Posterior hand). The distal ends of the metacarpals are
the knuckles. Each finger consists of three small bones
called phalanges, whose joints are readily identifiable
on the fingers. The thumb has only two phalanges and
joins the wrist via one of the metacarpal bones.

The Lower Extremity

The lower extremity consists of the hip, thigh, knee,
calf, ankle, and foot (see Figure 2-12 Anatomy of the
lower extremity). The hip joint is formed by the
articulation of the femur with the pelvis. A bony
projection of the femur (the greater trochanter) is
palpable on the lateral aspect of the hip.

The main supporting structure of the thigh is the
femur, the longest bone in the body. The femur
articulates with the tibia (shin bone), the thicker of the
two lower leg bones, to form the knee joint. The
proximal end of the fibula, the thinner lower leg bone
located lateral and parallel to the tibia, extends to the
knee but does not form part of the joint. The patella
(kneecap) is located on the anterior aspect of the knee.
When the knee is extended and the thigh muscles are
relaxed, the patella is very mobile. The distal end of the
fibula is palpable at the ankle on its lateral aspect, and
the distal end of the tibia is palpable on the ankle’s
medial aspect. The distal ends of the tibia and fibula
articulate with the talus to form the ankle joint.

Anterior Posterior

Sacrum

Femur

Tibia

Fibula

Metatarsals

——Phalanges

Figure 2-12

Anatomy of the lower extremity

Posterior to the medial prominence of the ankle, the
pulse of the posterior tibial artery can be felt.

The foot is a complex structure made up of several
tarsal bones, metatarsal bones, and phalanges (see
Figure 2-13 Anatomy of the foot). One of the tarsal
bones is the heel bone or calcaneus. The big toe, like
the thumb, is made up of only two phalanges; all the
other toes have three phalanges. Because of the
direction of the foot in the anatomical position, there is
no true anterior or posterior aspect. Instead, the top of
the foot is referred to as its dorsal aspect and the sole
as its plantar aspect. On the dorsal surface of the foot,
anterior to the ankle, the dorsalis pedis pulse may
be palpable.
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Figure 2-13  Anatomy of the foot

Summary

The OFA attendant must learn the language of surface
anatomy. This section has highlighted the most
important landmarks of the body and the location of
the major arterial pulse points.

14 Part 2, Anatomy



Part 3

Priority Action Approach
to the Critically lll Patient

Priority Action Approach to the
Critically I Patient ....c.coeeeciiiieeiie et 17



Part 3, Chapter 3

Initial Evaluation of the Trauma Patient

Most people will passively acquire some level of basic first aid knowledge and skills as they go through life, such as
knowing that cool water feels good on a burn, and how to use an adhesive bandage. The difference between that
which is learned passively and knowing how to provide effective, life-saving first aid interventions requires
instruction, practical training and frequent practice. While some industries are inherently more dangerous than
others, this is especially true for hazardous and remote workplaces.

This chapter will be very important to the workplace OFA attendant. It is arguably the most important information

he or she will learn in first aid training. It is the foundation of Occupational First Aid. All of the following chapters in

this manual will be based on The Priority Action Approach. All first aid interventions branch off from these basic
step-by-step procedures. For this reason, The Priority Action Approach, introduced in this chapter, is referenced

throughout the rest of the manual.

In this chapter, we start with some history and an overview of Occupational First Aid, followed by an introduction
to the role of the OFA attendant and an introduction to the Priority Action Approach. The chapters that follow will
expand on each element of the Priority Action Approach in detail, including but not limited to teaching each critical
intervention that may be necessary during the initial evaluation of a trauma patient. Wherever the OFA attendant is
likely to encounter a critically ill or injured patient, the procedures follow The Priority Action Approach.

History of Occupational First Aid

The leading cause of death and impairment in adults
aged 21 to 44 is major trauma. Trauma occurs when
enough energy is applied to the body to cause injury.
Major trauma occurs when the energy absorbed by the
body is sufficient to create life- or limb-

threatening injuries.

The care of trauma patients has evolved greatly from
military experience. NATO missions in both Afghanistan
and Iraq have shown that using skilled paramedics at
the battle scene and rapid helicopter transport to
specifically designed field hospitals saves many lives
and limbs.

These methods have also been introduced into
civilian life. As a consequence of more skillful first aid,
as well as ambulance paramedic crews and air
evacuation by helicopter and airplane, and hospitals
designated as trauma centres, care to the severely
injured has improved markedly. The lead Emergency
Medical Services agency in British Columbia (B.C.) is
the BC Emergency Health Services (BC EHS). BC EHS
paramedics in both ground and air ambulances,
dispatchers, and staff provide a valuable service by
arranging transportation for injured workers to hospitals
across B.C. When an OFA attendant determines that
rapid transportation to a trauma hospital is in the best

interest of the patient, the OFA attendant should inform
BC EHS without delay. Studies have confirmed that
rapid transport and access to a trauma hospital
significantly improve outcomes.

Introduction to the OFA Attendant and the
Priority Action Approach

The critical role of the OFA attendant is to:

* recognize the seriously injured worker quickly

« perform life-saving first aid interventions quickly

« activate and inform transportation BC EHS resources

* ensure that the patient gets to the hospital
without delay

» The OFA attendant is the initial and critical link in
the chain of workplace trauma care. Activating the
emergency response system to quickly get patients
to hospital is very important for the trauma patient.
The OFA attendant is responsible not only for
providing adequate care to the injured, but also for
ensuring that there are no unnecessary delays in the
transport to a medical facility.

* How does the OFA attendant handle the dilemma
of performing a thorough yet rapid assessment?
The solution is to use the Priority Action Approach
to patient assessment and apply the set of Rapid
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Transport Criteria to determine whether an injured
person has to be transported to hospital without
delay or can be assessed and treated further in
the field.

Patients whose mechanism of injury places him or
her in the Rapid Transport Category (RTC) require
prompt, definitive treatment in hospital. He or she must
be rapidly transported, with only essential treatment
done at the scene. This essential treatment is referred
to as critical interventions:

e Airway with C-spine control
» Clear an obstructed airway and maintain the
airway (while protecting the cervical spine
if necessary)
» Breathing

« Ventilate using a pocket mask

* Provide oxygen if indicated and you are trained
« Circulation

» Start CPR and ask for an AED if cardiac arrest

has occurred

« Control life-threatening hemorrhage
e Restrict spinal movement if spinal trauma

is suspected
« Rapid Transport Decision

As soon as it's determined that the patient is in the
Rapid Transport Category, call for help. Follow the
workplace emergency response procedures. Send
someone to ensure that transportation/BC EHS
resources have been informed and are activated.

Priority Action Approach

To get the patient into medical hands quickly, the OFA
attendant must develop the skills to assess and treat
every patient in a rapid, systematic, and orderly
manner. The Priority Action Approach is the backbone
of these skills.

Three “truths” provide the rationale for the Priority

Action Approach:

1. First aid trauma care requires efficient use of time,
so that the patient is transported to hospital as
quickly as possible.

2. When trauma patients die, it is often because they
do not make it to the operating room in time.

3. Major trauma patients cannot be stabilized in
the field. Although splinting and bandaging are
helpful for most patients, only lifesaving critical
interventions are necessary in the pre-hospital
environment for most major trauma patients.

Non-essential treatments consume valuable minutes,
prolonging the time before lifesaving definitive care
can be delivered.

Preparation Before the Emergency Occurs

As the first caregiver on the scene, the OFA attendant’s
judgment and speed can often determine the fate of the
patient. The injured worker’s chance of survival is
maximized when the OFA attendant has done his or her
homework before an accident occurs.

The motto is “Be Prepared.” It is strongly
recommended that each OFA attendant develop written
procedures that include the following essential
preparatory elements:

» Know your workplace and work environment. First
aid cannot be provided if the patient cannot be
found. It is important to know all the ins and outs of
the workplace environment. Establish predetermined
evacuation routes if some locations are difficult to
extricate a stretcher from.

* Know how to get help quickly. Before an accident
happens, identify other workers with first aid
experience or train some co-workers on each shift
to assist you in the event of an emergency. Know
how to contact the ambulance or helicopter service
as well as the local hospital. Keep emergency
phone numbers and written evacuation procedures
adjacent to all phones, including radio and satellite
telephones, for quick reference.

* Review the workplace emergency response

plan. Every workplace must have posted
written procedures for providing first aid. These
procedures must include:

 the equipment, supplies, facilities, OFA attendants,

and services available

+ the location of and how to call for first aid

* how the OFA attendant is to respond to a call for

first aid
* the authority of the OFA attendant over the
injured workers and the responsibility of the
employer to report injuries to the Workers’
Compensation Board

* who is to call for transportation for the injured
worker, and the method of transportation and
communication with BC EHS resources

+ prearranged routes in and out of the workplace

and to medical treatment; a map and/or GPS
coordinates may be required
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These procedures should outline, in detail, what is
to happen when an emergency occurs at the
workplace. Usually there will be separate procedures
for minor injuries versus serious injuries where the
patient is not mobile.

The procedures for transportation of the patient with
serious injuries may range from calling the local
ambulance service or using the company emergency
transport vehicle (ETV) or industrial ambulance to
meeting British Columbia Emergency Health Services
(BC EHS) at a prearranged spot along the transportation
route or arranging for helicopter or other aircraft
transportation. Transportation is described in Part 16
Chapter 49 page 282.

The workplace emergency response procedures for
transportation should be activated as soon as the OFA
attendant determines that the patient requires stretcher
transport to medical aid and must include informing BC
EHS. This would be indicated if the patient is unwilling
or unable to get up when the OFA attendant arrives at
the incident site or may be determined during
assessments conducted throughout the Priority
Action Approach.

* Pre-train workers on how to:

¢ Provide assistance in first aid procedures

» Get other helpers and first aid equipment

» Contact the workplace emergency medical help

and/or BC EHS
* Hold information and training sessions with
co-workers so they understand the key information
you require when the first call for help is received.
This includes:
» The exact location of the patient(s) and the
best route to get there. This may require GPS
coordinates and/or a map.

¢ What happened?

* How many patients are there?

* Whether the patients are accessible and, if not,

what is needed to get to him or her.

» Scene dangers.

* Special equipment and/or personnel required.

* Whether the patient(s) can be evacuated from the

site by car, truck, or helicopter.

* Whether someone will be there to direct you to

the site.

With this essential information, the OFA attendant
can mentally prepare for the scene as well as assign
co-workers to get specialized equipment —

e.g., breathing apparatus, jaws of life, mobile crane.

* Ensure that essential equipment is ready and
available. All essential equipment must be brought
to the scene by the OFA attendant or co-worker(s)
to save precious time and running back and forth.
All equipment necessary for the Priority Action
Approach must be maintained in a state of readiness
so it can be easily identified and brought to the
incident site by the OFA attendant or helpers.
Essential equipment includes:

« first aid kit and equipment appropriate for
the workplace

It is essential that first aid equipment be checked
and maintained regularly. An injured worker may die if
the first aid equipment is inoperable when needed.

» Attempt to survey co-workers for pertinent
medical information that may be relevant during an
emergency (medications, significant illnesses, and
allergies), explaining to them that if they have any
medical conditions or are taking medications, this
information may be vital to their care. Reassure co-
workers that providing the information is voluntary
on their part and that any information will be kept
strictly confidential. Confidential medical information
must not be discussed with anyone other than
medical personnel involved in the patient’s care.

* Be prepared; think ahead.

Communication

Communication and personal interaction with the
patient, bystanders, and co-workers are an essential
part of first aid. How the OFA attendant communicates
and interacts with the patient, helpers, or medical aid
may greatly influence the effectiveness of first aid.

Good Communication and
Personal Interaction Skills

» Be calm and reassuring. Tell the patient that you are
a trained OFA attendant and that you are there to
help. Nothing will reassure the patient more than if
you can tell your patient that you, and your team,
are prepared and have practiced for these types
of events.

» Use the patient’s name and establish personal
interaction by looking him or her straight in the eye.

» Use language that the patient can understand and
always speak clearly and slowly. Explain what you
are going to do and reassure the patient as you
carry out each procedure. Do this even if the patient
is confused or comatose.
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* Providing there is no immediate life-threatening
condition, allow enough time for the patient to
respond to your questions. Injuries or illness, or
consequent emotional stress, can cloud the patient’s
thinking so that he or she needs more time to
respond, even to simple questions.

« Tell the truth; otherwise, you will destroy the
patient’s trust in you. You may not tell the patient
everything, but generally, a direct specific question
deserves a direct, specific answer, given to the best
of your ability and training.

* Use appropriate body language. This includes
good eye contact and a non-threatening posture. A
reassuring pat on the hand or shoulder will often go
a long way to calm the anxious patient.

» Avoid being coldly detached or becoming angry or
irritated with the patient. Keep your own emotions
under control.

Communication with the Patient

The OFA attendant must alternately speak and carefully
listen to the patient. The objective is to have the patient
both understand what the OFA attendant is doing and
feel emotionally supported. This can greatly help the
patient’s condition, especially with shock, which is
worsened by fear and agitation. Reassurance must be
provided to the patient regardless of his or her level of
consciousness.

The OFA attendant should talk to the patient
frequently, explaining procedures in advance when the
patient’s help or co-operation is required, or
movements are to be avoided. The OFA attendant must
also tell the patient if a required procedure may be
painful — e.g., movement of an injured limb — and
explain why it is necessary. This can help eliminate
unpleasant surprises for the patient and reduce
aggravation of existing injuries when moving parts of
the patient’s body where pain might be felt, or
resistance met.

Communication with Helpers

The scene of an accident is very stressful for helpers
and bystanders. A calm, reassuring, and positive
attitude on the part of the OFA attendant will help to
relax helpers and gain their co-operation. The OFA
attendant must give clear and concise directions to the
helpers regarding:

+ assisting in ongoing first aid procedures

+ controlling the scene — e.g., traffic control, de-
energizing and lockout of equipment

» bringing required equipment

* summoning medical aid — e.g., BC EHS, an
emergency transport vehicle, industrial ambulance
and/or helicopter

Often the OFA attendant will direct a helper to call
BC EHS. How much information is given to this helper
will depend on the following factors:

* How much information the OFA attendant has
obtained. There will be much less information
available if the helper is dispatched during the
scene assessment than during the head-to-toe
examination.

* How much time the OFA attendant can spend
informing the helper. The OFA attendant will be very
busy during the primary survey.

+ The OFA attendant’s opinion of the helper’s
capability to understand and retain information.

* The dispatched helper must have at least
the following information to relay to the BC
EHS dispatch:

» the number of patients

- the precise location of the patient(s) (this may

require GPS coordinates and/or a map)

« the basic nature of the injury(s) or illness(es

Communication with Medical Aid

The OFA attendant will be required to transfer the
patient to the next level of medical care. This could be
BC EHS ambulance paramedics or medical staff in
hospital emergency departments. The OFA attendant
must provide patient information to this next level of
care. See Chapter 49 page 282, Transfer of Patient
Responsibility, for a list of the information required.

Initial Assessment of the Injured Worker

The initial assessment of the injured worker follows the
Priority Action Approach — a step-by-step procedure
to follow. The Priority Action Approach is divided into
the following four stages:

1. Scene assessment

2. Primary survey and critical interventions

3. Transport decision

4. Secondary survey

20 Part 3, Priority Action Approach to the Critically Ill Patient



Scene Assessment

The scene assessment is an evaluation of the accident
site performed while approaching the scene. Vital
information must be acquired. The OFA attendant must:
» assess the scene for hazards

¢ determine the mechanism of injury

e count the number of patients

During the scene assessment it may be obvious that
emergency transportation will be needed — e.g., the
BC EHS or local ambulance service, water or air
transport. To save valuable time, the OFA attendant
may elect to summon emergency transportation, which
can later be cancelled or downgraded.

Hazards

Remember to check the scene for hazards. Do not
become a patient yourself!

Ensure the scene is safe for you and the patient (see
Figure 3-1 Ensure the scene is safe for you and the
patient). Are wires down? Are toxic gases present? Is
there a risk of explosion or fire? Immediately determine
whether special equipment and/or personnel are
required — e.g., self-contained breathing apparatus,
mechanic, electrician, etc. Decide if the patient must be
extracted because of such hazards or environmental
extremes — e.g., very hot, cold, or wet environments.

Figure 3-1

Ensure the scene is safe for you and
the patient

Do not proceed with patient assessment if it
exposes you and/or the patient to further risk. Quickly
move the patient to a safe environment and then
perform the primary survey.

Mechanism of injury

Many life-threatening injuries are not initially apparent.
Understanding the mechanism of injury can often help
in predicting underlying serious injury. In general,
injuries result from the transfer of energy to all or a part
of the body. For example, if a person falls onto soft
ground, the soft ground absorbs some of the energy of
the fall, less energy is transferred to the body, and the
likelihood of injury is less than if the person falls onto a
hard surface such as concrete.

To determine how the mechanism of injury may
have affected the patient, the OFA attendant should try
to answer the following questions at every
accident scene
*  What happened?

*+ How much energy was applied to the patient?
* To what part of the body and in what direction was
the energy applied?

For example: A fall from 2 m (6 ft.) would not cause
as significant an injury as a fall from 10 m (30 ft.). The
velocity gained by falling the extra distance from 10 m
(30 ft.) causes considerably more energy to be
transferred to the body. Every organ of the body has a
particular energy limit above which injury will occur. If
sufficient energy is applied to a ligament or bone, it will
snap or break.

Research shows that certain types of accidents have
a higher risk of serious internal organ injury. Because
these injuries are often not obvious, the OFA attendant
must use the mechanism of injury to raise his or her
suspicion that the patient has a serious injury. Patients
with potentially serious injuries, based on the
mechanism of injury, must be rapidly transported to
hospital. Table 3-1 lists mechanisms of injury that
require rapid transport to hospital.

Number of patients

The final step in the scene assessment is to determine
the number of patients. Are all persons involved
accounted for? Ask witnesses. Ask the conscious
patient. If there is more than one patient, get help
immediately. Do not try to do it all. It is very difficult for
one OFA attendant to manage more than one critical
patient at a time. Where there are multiple patients,
some may have to be transported to hospital without
full assessments being completed. The OFA attendant
must be more concerned about getting all the patients
transported to medical care than about doing a full
assessment on one patient and leaving the others.
When there are multiple patients, it is essential for the
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OFA attendant in charge to prioritize patients for
transport. The multi-patient scenario is dealt with in
more detail in Part 16, Chapter 48, Multiple Casualties,
Disaster, and Triage on pages 278-281.

Mechanisms of Injury Requiring

Rapid Transport to Hospital

« Free fall from a height greater than 6.5 m (20 ft.)
» Severe deceleration in a motor vehicle accident as
evidenced by:
» high-speed accident and/or major
vehicular damage
» broken windshield, bent steering wheel, or
significant damage to the passenger area
* occupant thrown from vehicle
« one or more vehicle occupants killed
* roll-over type of accident — e.g., with a forklift
» Pedestrian, motorcyclist, or bicyclist struck at a
speed of greater than 30 km/h (20 mph)
» Severe crush injuries
» Smoke or toxic-gas inhalation, or carbon
monoxide poisoning
+ Decompression illness
+ Drowning

» Electrical injuries

Table 3-1
Summary

Scene assessment accomplishes the following goals:

» determining the presence of hazards to the OFA
attendant and the patient

» establishing the mechanism of injury

» determining the number of patients

The information gained from the scene assessment
allows the OFA attendant to make some immediate
transport decisions. It also provides the basis for
patient assessment.

Primary Survey

The second stage of the Priority Action Approach is the
primary survey. It begins immediately after the scene
assessment. Even if the patient is trapped and
extraction is in progress, first aid must be initiated,
beginning with the primary survey. The primary survey
is a rapid patient assessment to determine the presence
of any immediate life-threatening injuries or conditions.
The assessment itself should not take more than 2
minutes and is only interrupted to correct any life-
threatening conditions identified.

The initial part of the primary survey is
accomplished on first contact with the patient. The OFA
attendant must determine if the patient is in cardiac
arrest. Whether the patient is responsive or not
determines the next sequence of events. If the patient is
unresponsive and not breathing normally or agonal
breathing is seen (sporadic gasping breaths), it should
be assumed that the patient is in cardiac arrest. In this
situation CPR/AED is initiated according to Part 5,
Chapter 12 Cardiopulminary Resuscitation CPR page
85 and Automated External Defibrillator page 86.

If the patient has some level of response (see Table
3-2), the primary survey is conducted in a rapid
step-by-step manner. Each step must be completed
before going on to the next. The primary survey is
based on assessment of the ABCs.

A = airway (with C-spine control if necessary)
B = breathing
C = circulation

During the assessment, the only interventions
performed are for such life-threatening conditions as:
+ cardiac arrest
* airway obstruction
* severe respiratory distress
» severe bleeding

A for Airway

The OFA attendant’s number-one priority is to establish
and maintain an open passage for air to enter and leave
the lungs. The inability to recognize, or failure to treat,
an unstable airway may be fatal. At the same time,
managing the airway must not unnecessarily aggravate
injuries that may be present in the neck. The
mishandling of the neck in an associated cervical spine
injury may cause permanent damage to the spinal cord
Consequently, in describing the airway management in
trauma patients with suspected cervical spine (C-spine)
injuries, airway with C-spine control is always

emphasized.
Approach the patient from the front, if possible. Briefly
identify yourself in a reassuring manner — “I’'m a first aid

attendant. I'm here to help you and get you to medical aid
as quickly as possible. What happened?”. The patient’s
response provides immediate crucial information about
his or her level of consciousness and airway status. If the
patient speaks clearly, then the airway is clear and the
OFA attendant should proceed to the next step. If the
patient does not respond to your voice or to a pain
stimulus, the OFA attendant must open the airway using a
head-tilt chin-lift and assess for air movement.
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Level of Consciousness

on Approach — AVYPU

Many OFA attendants use the AVPU system to
determine the level of consciousness of the patient
on approach.

A — Alert

Patient is aware of surroundings, time, date,

and name.

V — Verbal

Patient is disoriented but responds when spoken to,
may not have spontaneous eye opening but will open
eyes to verbal stimulus.

P — Pain

Patient does not respond to questions, but moves or
cries out in response to painful stimulus.

U — Unresponsive

The patient does not respond to any stimuli.

Table 3-2

If the mechanism of injury suggests spinal trauma
and the patient is responsive, manually stabilize the
head and neck. Do this by approaching the patient
from their line of sight. Tell the patient to lie still while
you kneel at the top of their head. Firmly place your
hands over the patient’s ears and stabilize the hold by
placing both your elbows on the ground if possible
(see Figure 3-2a, C-spine supine). Gently support the
patient’s head in a position of comfort. This stabilizing
procedure can easily be shown and explained to an
untrained helper when “handing off” C-spine control.

Trauma patients with the following injuries must be
assumed to have an associated cervical spine injury
and the airway must be managed with proper
C-spine control:

* head injuries

e multiple-system injury

* injuries whose mechanism of injury suggests
spinal trauma

Positioning the Patient for the Primary Survey

The techniques for positioning injured patients with
suspected spinal injuries are described in Part 6,
Chapter 17, Techniques for Moving Patients with Spinal
Injuries on page 114.

Supine position

The primary survey and all subsequent assessments are
best done with the patient in the supine position (lying
flat on his or her back, facing upward). Supine is the
best position to assess the airway, breathing, and level
of consciousness, as well as to perform most

critical interventions.

Prone position

The OFA attendant may conduct the primary survey in
the prone position, provided critical interventions are
not required. If the OFA attendant cannot perform the
primary survey in the prone position, ask a helper to
assist you to move the patient as a unit and position the
patient lateral to assess the airway. If the airway is
clear, the patient is rolled supine to complete the
primary survey.

OFA attendant alone — conscious

prone trauma patient

If the OFA attendant is alone and the patient is found
prone or %-prone (partially face down on his or her
side), the primary survey may be completed in the
position found, provided critical interventions are not
required. The patient can then be repositioned when
help arrives. If the patient has a decreased level of
consciousness and the attendant cannot establish the
ABCs in the position found or requires critical
interventions, the OFA attendant must provide limited
support for the head and neck and quickly roll the
patient supine using the single-person log-roll.

Figure 3-2a  C-spine supine
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Figure 3-2b  C-spine prone

Airway Assessment

In the responsive multi-system, head and/or spinal
trauma patient, the OFA attendant manually stabilizes
the head and neck in the position found and assesses
the movement of air in and out of the mouth and nose.
If the patient is unresponsive to voice or pain and is not
breathing normally or agonal breathing is seen
(sporadic gasping breaths), the OFA attendant will
position the patient supine and initiate CPR/AED
according to Part 5, Chapter 12 page 85.

Before the OFA attendant performs critical
interventions of the airway or completes the primary
survey on the responsive multi system trauma patient
C-spine control must be handed off to a helper. The
OFA attendant must give the helper clear instructions
and frequently monitor the helper to ensure that the
patient’s head and neck are being adequately stabilized.

If an obstructed or partially obstructed airway is
suspected, it must be cleared before proceeding with
the primary survey. This intervention may require the
patient to be positioned supine.

All patients with persistent, partial (mild) or complete
(severe) airway obstruction are in the Rapid
Transport Category.

The secondary survey and further treatment are
performed en route to medical aid or while
awaiting transport.

The patient with a decreased level of consciousness
must never be left unattended in the supine position as
the airway may become obstructed by the tongue,
vomitus, or blood. If the patient must be left alone, they
must be positioned % prone.

B for Breathing

The second essential step in the primary survey is to

determine whether the patient is breathing normally. If
the patient is unresponsive and not breathing normally
or agonal breathing is seen (sporadic gasping breaths),
the OFA attendant will initiate CPR/AED according to

Part 5, Chapter 12 Cardiopulminary Resuscitation CPR
page 85 and Automated External Defibrillator page 86.

The following is an overview of the breathing
assessment. More detailed discussion of the various
conditions that impair breathing is in Part 4, Chapter 6
Respiratory Emergencies, pages 47-59.

Adequate breathing is essential if the body’s organs,
particularly the heart and brain, are to receive enough
life-sustaining oxygen and have carbon
dioxide removed.

The simplest way to determine whether the patient
is breathing normally is to talk to the patient. If the
patient is responsive and can speak normally, the OFA
attendant may conclude that the patient is breathing
normally. If the patient is unresponsive, the OFA
attendant can open the airway using the head tilt chin
lift method and look, listen, and feel for air movement
to assess whether the patient is breathing normally (see
Figure 3-3 Assess breathing).

Figure 3-3

Assess breathing
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Agonal respirations are common with a cardiac
arrest. An unresponsive patient with breathing that is
sporadic, ineffective, intermittently gasping or unusual
in nature is exhibiting agonal respirations and may be in
cardiac arrest. If the patient is unresponsive and not
breathing normally, assume the patient is in cardiac
arrest, the OFA attendant should initiate CPR without
delay. The benefits of performing CPR/AED outweigh
the risks of cardiac arrest going unrecognized and
potentially withholding CPR/AED.

Of equal importance is the quality of breathing. If
the patient is anxious and is having difficulty breathing,
he or she will be experiencing shortness of
breath (dyspnea).

Patients with severe respiratory distress are in the
Rapid Transport Category. Complete the primary survey
and critical interventions and arrange rapid transport to
hospital. The secondary survey and all further
treatment are performed en route to medical aid or
while awaiting the ambulance.

C for Circulation

The third and last step in the primary survey is an
assessment for signs of shock, life-threatening
bleeding, and obvious fractures. The following is an
overview of the assessment and critical interventions
for circulation.

For the body’s cells to receive an adequate supply
of oxygen and have wastes removed, the heart must be
beating, and sufficient blood must be circulating. If the
patient has some level of response and is breathing
normally, it can be assumed that the patient’s heart is
beating. If the patient is unresponsive and not breathing
normally or agonal breathing is seen (sporadic gasping
breaths), the OFA attendant will initiate CPR/AED
according to Part 5, Chapter 12.

The OFA attendant must intervene as soon as
possible if the patient is in shock or losing blood. The
OFA attendant must also discover obvious fractures
and provide limited support to enable the patient to be
moved with minimal discomfort if the patient is in the
Rapid Transport Category.

Assessment for Shock

The OFA attendant looks for signs and symptoms of
shock, such as cool, pale, and clammy skin, by feeling
the patient’s skin with the back of his or her gloved
hand. Shock signs in a trauma patient are usually
associated with significant blood and/or fluid loss.

Any patient in shock is in the Rapid
Transport Category.

Complete the primary survey and critical
interventions, and arrange rapid transport to hospital.
The patient in shock requires gentle handling and, if
indicated, C-spine stabilization. The secondary survey
and all further treatment must be performed en route to
medical aid or while awaiting transport.

Rapid body survey

Within the primary survey it is only necessary to detect
critical emergencies. Life-threatening external
hemorrhage (major bleeding) needs to be controlled as
soon as possible with pin-point direct pressure on the
wound(s), bandages, and if necessary, tourniquets.
Assessment of circulation is continued by
performing a rapid body survey (RBS). Look for hidden,
massive external hemorrhage and obvious fractures
(see Figure 3-4 Conduct a rapid body survey). If there
is massive external hemorrhage, the site will have to be
exposed — e.g., by cutting away heavy outer clothing
and/or rain gear — for the bleeding to be controlled.

Figure 3-4

Conduct a rapid body survey

This rapid body survey should not take the OFA
attendant longer than 30 seconds and is interrupted
only to control massive bleeding, support unstable
fractures and/or penetrating objects, and initiate
cooling. The OFA attendant quickly but carefully feels
all areas of the patient’s body and looks/feels for pools
of blood (especially under the patient or in the body
hollows) and checks for major deformities. During this
survey the OFA attendant must be alert for sharp tools,
debris, or that could be in the patient’s clothing or
pockets. The OFA attendant must initiate any required
critical interventions discovered during the RBS.
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Helpers available at the scene should be asked to
wear nitrile gloves and be shown how they may help
the OFA attendant — e.g., be shown where to apply
pressure or how to support a limb.

During the rapid body survey, the OFA attendant
may discover injuries or conditions that place the
patient in the Rapid Transport Category. These
conditions are listed in the Anatomy of Injury-Rapid
Transport Criteria.

ABC Reassessments

When the primary survey is completed, all patients
must have their ABCs re-evaluated by the OFA
attendant at regular intervals. The reassessment ensures
that deterioration has not occurred and that critical
interventions continue to be effective. This will also
ensure that helpers working under the OFA attendant’s
direction are carrying out their assigned duties
effectively — e.g., maintaining pressure on severe
bleeds, supporting wounds/fractures, etc. This ABC
reassessment must include a bandage and tourniquet
check for rebleeding at major bleeding sites.

The ABCs are reassessed every:

* 5 minutes for RTC patients

¢ 10 minutes for non-RTC patients

* 5 minutes for the urban OFA attendant with a patient
requiring transport by BC EHS resources

It is imperative to reassess the patient frequently
because a patient who initially appears to be stable
may deteriorate quickly. Such a patient must be
upgraded to the Rapid Transport Category and, if an
ambulance was dispatched, BC EHS must be updated
regarding changes in the patient’s condition.

Rapid Transport Criteria

To ensure that seriously injured patients are transported
to hospital as soon as possible, the Rapid Transport
Criteria have been developed. Trauma specialists have
developed this list of criteria and it is used throughout
North America. These criteria help the OFA attendant
determine which patients must be transported with
great haste. The following criteria must be memorized
and carried with the OFA attendant always for
handy reference.

Whether a patient meets the criteria can be
established by considering:
* mechanism of injury
e anatomy of injury
» findings in the primary survey

Mechanism of Injury

» Free fall from a height greater than 6.5 m (20 ft.)
» Severe deceleration in a motor vehicle accident
characterized by:
* high-speed accident and/or major
vehicular damage
» broken windshield, bent steering wheel, or
significant damage to the passenger compartment
» occupant thrown from vehicle
» one or more vehicle occupants killed
* roll-over type of accident — e.g., with a forklift
» Pedestrian, motorcyclist, or bicyclist struck at
greater than 30 km/h (20 mph)
» Severe crush injuries
* Smoke or toxic-gas inhalation, or carbon monoxide
poisoning
+ Decompression illness
+ Drowning
» Electrical injuries

Anatomy of Injury

Severe brain injury, defined as one or more of
the following:
» Altered level of consciousness
+ Depressed skull fracture
* Penetrating injury to the head, neck, chest,
abdomen, or groin
» Pelvic fracture
» Two or more proximal long-bone fractures — e.g.,
femur, humerus
» Flail chest
* Pregnant woman with significant trauma — e.g., a
limb fracture, or chest or abdominal trauma
* Burns:
« inhalation injury
+ extensive facial burns
* electrical burns
+ second-degree (partial thickness) burns to more
than 10% of the body surface
- third-degree (full thickness) burns to more than
2% of the body surface
* burns encircling a limb
* major burns to the hands, feet, or genitalia
» chemical burns
* Amputation of an extremity other than a toe or finger
» Spinal cord injury, paraplegia or quadriplegia
* Penetrating eye injuries
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Findings in the Primary Survey

» Decreased level of consciousness (LOC) (does not
respond with clear speech)

» Partial or complete airway obstruction

* Any condition requiring assisted ventilation

» Cardiac arrest

« Suspected heart attack

» Obvious circulatory shock

» Bleeding requiring the application of a tourniquet

* Acute poisoning, if directed by Poison
Control Centre

* Status epilepticus

» Stroke

* Anaphylactic reaction

* Moderate or severe hypothermia

* Heatstroke

If the patient meets any of the preceding criteria,
rapid transport is required. Any treatment prior to
packaging should be limited to critical interventions.

Be sure to activate BC EHS early, and provide as full
a description of the event and the findings of the
patient as possible. Have a high degree of suspicion for
high-energy mechanisms, and a high degree of
suspicion for internal injuries. The ambulance service
sends different resources based on information
provided in your call. If you find new information after
your first call to BC EHS that you think is important,
contact BC EHS again to provide an update.

Patient Rapid Transport

From the moment it is decided that a patient must be
rapidly transported to hospital, only critical
interventions should be performed. All other efforts
must be directed at preparing the patient for safe
transport as rapidly as possible.

If, during the primary survey, it is determined that
the patient is in the Rapid Transport Category, the OFA
attendant must only:

« carry out critical interventions for problems with the
airway, breathing, and circulation

e complete the primary survey

* reassess the patient’s ABCs

The primary survey and critical interventions should
be completed in less than 5 minutes. Rapid,
intervention is the priority.

The secondary survey should be conducted en
route to hospital or while the patient is waiting
for transport.

The OFA attendant must focus on reducing scene
time and ensure precious minutes are used only to do
that which is necessary at the scene. The priority is to
conduct necessary critical interventions only and get
the patient en route to medical aid as quickly
as practicable.

Secondary Survey

The purpose of the secondary survey is to perform a
rapid but complete patient assessment.

The secondary survey is a more detailed assessment
than the primary survey but should not take longer than
10 minutes.

For a patient in the Rapid Transport Category, the
OFA attendant should ensure BC EHS resources have
been activated (call 911). If appropriate transport is not
readily available, the OFA attendant will conduct the
secondary survey while awaiting transportation. For a
patient who is not in the Rapid Transport Category
(non-RTC), this assessment should be conducted at the
scene. The information gathered by the OFA attendant
during the secondary survey of a non-RTC patient will
also help the OFA attendant decide how the patient
should be transported. A patient that is unable or
unwilling to walk or get up following a workplace
incident or is too sick to move due to illness, must be
transported to medical aid by BC EHS resources.

If during the secondary survey a patient’s condition
deteriorates, the OFA attendant must:

+ stop the secondary survey

« carry out critical interventions for problems with the
airway, breathing, and circulation

e ensure that BC EHS (911) is updated

* reassess the patient’s ABCs

+ continue the secondary survey at the scene only
while awaiting transport

The secondary survey involves the following areas
of assessment:
+ vital signs
* history taking:
 chief complaint(s) and history of current injury
or illness
« allergies
* medications
» past medical history
* head-to-toe examination
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Vital Signs and History

Once the primary survey has been completed and the
transport decision has been made, the OFA attendant
should take and record the patient’s vital signs, and
history. The order of operations will depend on
whether the patient has some level of response. In
some cases, it may make more sense to assess the
history before the vitals are taken and recorded. The
attendant will have to consider the mechanism of
injury, the chief complaint and the findings in the
primary survey to make this decision.

The vital signs include assessment of:
e respiration

e pulse
» level of consciousness (LOC)
e skin

Taking the vital signs is not usually necessary for
patients whose conditions are such that the OFA
attendant is likely to do the complete treatment and
return the patient to normal activities. Vital signs need
only be performed in these patients if:

« they are being sent to medical aid (or the OFA
attendant makes this recommendation but the
patient refuses)

* they complain of some unusual symptoms — e.g.,
shortness of breath, light-headedness, nausea,
fever, “I don't feel right,” etc.

Respiration

The rate and quality of respiration is the first

component of the vital signs. Use a watch with a

second hand; count the number of breaths taken in a

15-second interval, and then multiply that number by 4

to determine the number of breaths per minute. The

significance of this assessment is discussed in the
primary survey as well in the respiratory section.

Pulse

The pulse is an important indicator of the status of the
circulation. As blood is lost, either internally or
externally, the body responds by attempting to improve
the blood output of the heart — i.e., the heart pumps
faster, causing the heart rate and therefore the pulse to
speed up. As blood loss continues, the body responds
by preserving the blood flow to the vital organs — e.g.,
brain, lungs, and heart — and diverting blood from
non-critical areas — e.g., the skin and extremities. As
blood loss continues, the radial pulse becomes difficult
to feel. The carotid and femoral pulses may continue to

feel relatively stronger. This difference reflects the
shifting of blood flow away from the extremities to the
more important central organs.

In the secondary survey, the OFA attendant should
note the strength, rate, and regularity of the pulse. Use
a watch with a second hand to count the number of
beats in a 15-second interval, and then multiply that
number by 4 to determine the number of beats per
minute. The pulse is usually easily felt and regular.
Skipped beats or a weak or irregular pulse should
be noted.

To detect irregularities of the pulse, it may be
necessary to feel a pulse for a full 60 seconds.
Irregularities of the pulse are most significant in the
setting of a cardiac or respiratory emergency and less
so with trauma patients. With trauma patients in the
Rapid Transport Category, remember the need for rapid
medical intervention at a hospital. Do not lose precious
minutes checking for irregularities of the pulse unless
you are waiting for the transport vehicle to arrive or are
already en route to medical aid.

Level of consciousness

Assessment of the level of consciousness is especially
important in the trauma patient who may have a head
injury. Use the AVPU method described earlier in this
chapter to assess level of consciousness.

Skin

Skin assessment requires checking for colour,
temperature, and condition.

Colour — As previously discussed in relation to
pulse, as blood is lost the body responds by preserving
the blood flow to the vital organs — e.g., brain, lungs,
and heart — and diverting blood from non-critical
areas — e.g., the skin and extremities. This is why the
patient becomes pale with blood loss. Blood vessels to
the skin constrict, reducing the blood flow, causing the
pale appearance. In the trauma patient, this may be an
early indicator of impending hypovolemic shock.

A bluish discolouration of the skin is most likely due
to cyanosis. Cyanosis is caused by low levels of
oxygen in the blood. It is usually most noticeable in the
lips, fingernails, or earlobes. The OFA attendant should
compare the colour of his or her own fingertips to
those of the patient. The presence of cyanosis usually
indicates a cardiorespiratory emergency.

Temperature — As blood is lost, blood vessels
supplying areas other than the vital organs constrict,
reducing blood flow. One result is that the extremities
(hands and feet) and the skin of the face can feel cool.
This can be an early sign of shock.
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The OFA attendant should feel the patient’s skin
temperature on the forehead or abdominal wall with the
back of his or her gloved hand (see Figure 3-5
Assessing body temperature). It is not necessary to
remove your glove to do this assessment.

Changes in body temperature are important because
the complex metabolism of body cells continues only
within a narrow temperature range. Extreme changes in
body temperature are life-threatening. Too low a
temperature (hypothermia) and too high a temperature
(heat stroke) are conditions that threaten life. Body
temperature is not usually measured in the field.
Critically ill patients require rapid transport to hospital,
so there is usually no time to measure temperature. If
possible, prevent heat loss with insulation and/or
warming devices, but do not allow patients to overheat.
Patients with minor injuries do not require the
measurement of temperature for treatment purposes.

Figure 3-5

Assessing body temperature

When hypothermia is a consideration — e.g., from
exposure or non-fatal drowning — the only reliable
temperature measurement is a rectal recording. It is
usually inconvenient, difficult, or embarrassing to
measure a patient’s rectal temperature. Furthermore,
ordinary thermometers cannot be used to measure
hypothermia because the scale on an ordinary
thermometer does not go low enough, so special
thermometers are required. For further discussion of
this topic see Part 11, Chapter 36, Diagnosing
Hypothermia on page 220.

Nevertheless, measuring temperature is important
when evaluating someone for a possible wound
infection or anyone with a medical illness (as opposed
to a traumatic injury).

Condition — As blood loss continues, sweating
usually occurs. In addition to being cool and pale, the
skin may also feel moist or wet with perspiration. These
findings are important early signs of hypovolemic
shock (see Part 5, Chapter 7, Shock, on pages 68-71).

With respect to skin condition, the OFA attendant
should record whether there is moisture due to
something other than perspiration or blistering, such as
what may occur with burns or a contact sensitizer.

The condition of the skin should be recorded in
addition to the colour and estimate of temperature.

Reassessment of vital signs

Once the vital signs have been assessed and
recorded, the OFA attendant proceeds with the
remainder of the secondary survey.

After the completion of the secondary survey, all
patients must have their vital signs reassessed,
recorded, and evaluated by the OFA attendant at
regular intervals to ensure that their condition is not
deteriorating. Sets of vital signs recorded at regular
intervals over time will give the OFA attendant and
medical personnel a picture of the patient’s stable or
changing condition. Frequent reassessment also
ensures that any deterioration that would place the
patient in the Rapid Transport Category is discovered.

The vital signs are reassessed every:
* 10 minutes for RTC patients
¢ 30 minutes for non-RTC medical referral patients
* 10 minutes for the urban OFA attendant with a
patient requiring transport by BC EHS resources

History taking

The four components of history taking are:

1. chief complaint(s) and history of the current injury
or illness

2. allergies

3. medications

4. past medical history

Chief complaint(s) and history of current

injury or illness

Obtain a history of the illness or injury — e.g., ask what

happened. Determine the chief complaint(s) by asking

the responsive patient what is bothering their most. Ask

the patient if he or she has experienced their chief

complaint in the past and if so, how long ago. If the

patient has some history with his or her chief

complaint, ask whether they are under the care of a

physician and what was done to help him or her in the

past. Use this information to guide your investigation
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and transport decisions. In general, allow patients to
answer in his or her own words. Try to avoid rapid-fire
interrogation.

Sometimes the patient cannot remember or does
not know what happened. In these instances, use other
sources to determine what happened, or find out if
there is some underlying diagnosed illness — e.g.,
diabetes or a seizure disorder. This information may be
obtained from a medical alert bracelet, mobile device,
co-worker, relative, or the family doctor’s office.
Sometimes, witnesses may be the only source of
information. Obtaining the history of the injury is very
important and this information must be recorded.

Patients with injuries usually complain of pain in the
affected region. To help obtain all the necessary
information about a complaint of “pain” caused by
injury or illness, remember the mnemonic PPQRRST. It
stands for:
P = Position  Where is the pain located?

Ask the patient to point to the most
painful site.

What makes the pain worse?

Weight bearing? Movement?

Breathing? Coughing?

What does it feel like? Sharp?
Throbbing? Burning? Aching?
Pressure-like? etc.

R = Radiation Does the pain move or radiate from one
region to another? From the chest to the
inner upper arm or jaw? From the lower
back down the back of the leg?

Have you been able to relieve the pain
in any way? Shallow breathing? Lying
down/still? Vomiting?

On a scale of 1to 10, with 1 being
minimal pain and 10 being excruciating
pain, how would you rate this pain?
How long ago did the pain start? Have
you ever had pain like this before?

P = Provoke

Q = Quality

R = Relief

S = Severity

T = Timing

Does it come and go or is it constant? Is
it getting better, worse, or just staying
the same?

Here is an example of how to use the PPQRRST
mnemonic. The patient injured his back while lifting
and twisting with a heavy object.

P = Position  Central low back pain
P = Provoke Sitting, standing, or walking
Q = Quality Severe stabbing low back pain with

burning tingling right-leg pain

R = Radiation Radiates from my lower back down my
right buttock and back of the right thigh
and calf into the outside of the right foot

R = Relief Lying on my back with my legs bent

S = Severity  ltis severe, at least 8 out of 10; it feels
better if | don’t move

T = Timing It started as | lifted that heavy object

half an hour ago and it is getting worse

The next important part of the history of current
injury or illness is to determine if there are
associated problems.

Associated problems may be directly related to the
region of the injury or illness. The OFA attendant
should ask the patient whether there is any numbness,
tingling, or weakness in the area of, or distal to,
the injury.

Associated problems may also involve systems
other than the one which is of primary concern. The
OFA attendant should ask the patient:

» Can you breathe easily?

* Is there any pain, numbness, tingling, or weakness
in any other parts of your body?

» Do you feel dizzy, have blurred vision, or
feel nauseous?

» Do you feel the need to urinate or have a
bowel movement?

Allergies

Information concerning allergies is also very important.
With an unresponsive patient, look for medical alert
devices, etc. The following information about allergies
is very important to medical staff:
*  Whether the patient has ever had an allergic or
adverse reaction to:
* Any drug or medication — e.g., penicillin
* Chemicals — e.g., perfume, topical agents
» Foods — e.g., nuts, chocolate
* Pollens, animal fur, dust
» Information about the nature of any such reaction
*  Whether the patient needed medical or hospital
attention or admission to an Intensive Care Unit
*  Whether the patient is taking any medication for
allergies at present
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Medications

It is important to document the patient’s current

medications if at all possible. This information is very

helpful to medical staff and occasionally may be

life-saving. It should include prescriptions and

over-the-counter medications. The following details

about current medications are important:

* Name of drug

» Dose — usually in mg per tablet or teaspoon

» Frequency — how often each day the patient uses
the medication

* Purpose — what the medication is used for

» Compliance — whether the patient is taking the
medication as directed

« Expiry date of the medication

Past medical history

The last step in the history taking process is to ask
about other medical conditions — e.g., diabetes, heart
disease, respiratory illness, seizures — and to ask
about past illnesses related to the major complaint.
Using the same example of the patient with the back
injury, it would be helpful to find out if the patient has
had similar problems in the past, such as a disc
herniation in the lower back. The OFA attendant should
also inquire about previous relevant hospitalizations

or surgery.

Head-to-Toe Examination

The general approach to the head-to-toe physical
examination is inspection and palpation — i.e., look
and feel — starting with the head and proceeding down
through the various regions: neck, chest, abdomen,
pelvis, back, and extremities. The head-to-toe
examination is similar to the RBS. Unlike the RBS, the
head-to-toe examination should be methodical and
focused and usually takes several minutes to complete.
The OFA attendant is looking and feeling for injuries
and/or painful areas that are not obvious and that the
patient may not be aware of because their chief
complaint may be distracting. The OFA attendant must
again watch out for sharp objects — e.g., tools, debris,
needles — in the patient’s clothing or pockets.

The head-to-toe examination includes systematic
assessment of the following regions and is performed
in the following order:

1. head

neck

chest, abdomen, and pelvis
back

extremities

g A WN

Head

The OFA attendant checks the patient’s head and face
for open wounds, lacerations, swelling, and deformities.
The nose and oral cavity should be inspected for
lacerations, blood, and broken/displaced teeth. The
patient’s eyes also require careful assessment. If the
patient is awake and alert enough, inquire about quality
of vision; ask about contact lenses.

Open wounds and deep lacerations should not be
probed, as this may cause excessive bleeding or further
injury to delicate structures, such as nerves or blood
vessels. The facial bones and scalp should be palpated
for areas of deformity or tenderness. Patients with
facial fractures are at particular risk for developing
airway obstruction from soft-tissue swelling
or bleeding.

The OFA attendant should examine the ear canals
for hearing aids, evidence of bleeding, or leakage of
clear fluid (cerebrospinal fluid). The areas just behind
the ear and around the eyes should also be examined
for bruising. Both clear fluid and bruising are possible
signs of fracture of the base of the skull.

Neck

The OFA attendant also inspects the neck for evidence
of injury, looking for swelling, deformity, and open
wounds. Patients with injuries to the anterior aspect of
the neck may develop airway obstruction. Listen for
evidence of hoarseness or stridor (high-pitched noise
on inspiration and/or expiration). Because major
arteries and veins are in the neck, penetrating neck
injuries are potentially life-threatening.

Again, open wounds should not be probed.
Bleeding must be controlled by direct pressure. Direct
pressure applied to wounds of the neck usually will not
cause airway obstruction. The OFA attendant must take
care not to apply pressure simultaneously to both sides
of the anterior neck. Swelling of the neck from blunt or
penetrating injury is also particularly dangerous
because it may extend internally and cause airway
obstruction.

The conscious patient should be asked whether he
or she has neck pain.

Chest, abdomen, and pelvis

The chest and abdomen are then examined for
evidence of injury. The OFA attendant must look for
bruising and open wounds and palpate the chest and
abdomen for tenderness. Chest wall or abdominal wall
injuries must alert the OFA attendant to the possible
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presence of serious internal injuries. The motion of the
chest wall both anteriorly and laterally should be
observed during deep inspiration and expiration for
evidence of pain, flail chest, or pneumothorax. Ideally,
the OFA attendant should observe the movements of
the posterior chest (middle and upper back); however,
injuries to the neck or spine may preclude direct
observation, and in this case, the OFA attendant must at
least palpate the posterior chest regions during full
inspiration and expiration to assess for injury.

Normally, when an individual breathes in, the chest
wall rises and when he or she breathes out, it falls.

With multiple rib fractures, a segment of the chest
wall may become disconnected from the rest of the
bony thorax. On inspiration, this segment will not rise
but will paradoxically fall inward. On expiration, as the
chest wall falls in, this segment will expand outward.
The condition is known as flail chest and is usually
associated with severe pulmonary injury
and dysfunction.

The OFA attendant should note whether the
abdomen is tender to palpation or is distended. It is
important to assess not only the anterior abdominal
wall but also both sides for visible signs of injury as
well as tenderness. These signs may indicate
internal bleeding.

The bony pelvis should be palpated to look for
evidence of instability or tenderness.

Back

The back examination is often overlooked in the
secondary survey.

For the multi-system trauma, head and/or spinal-
injured patient, the OFA attendant must be careful when
examining the back.

An initial examination of the supine patient can be
performed by the OFA attendant gently working his or
her hands under the patient and palpating the entire
back for obvious bleeding, tenderness, and deformity.
If evidence of an open wound is found, the patient
must be log-rolled for specific examination
and dressing.

The extremities

The extremities are examined for evidence of trauma.
Both upper and lower extremities must be checked for
lacerations, swelling, and gross deformity. Fractures
usually cause pain, swelling, and deformity of an
affected limb. The OFA attendant should therefore
palpate each limb for signs of deformity or pain. For a
patient with a decreased level of consciousness, the
OFA attendant may have to rely on evidence of swelling
and/or deformity.

Summary

This completes the secondary survey; a complete
assessment of the patient is as follows:
+ vital signs
* history taking:
 chief complaint(s) and history of current injury
or illness
« allergies
* medications
* past medical history
* head-to-toe examination:
* head
* neck
» chest, abdomen, and pelvis
» back
* extremities

Having completed the secondary survey, the OFA
attendant can proceed in a logical and systematic way
to prioritize the patient’s injuries and treat them
accordingly. The beginning of this section emphasizes
the importance of identifying seriously injured patients
and rapidly transporting them to hospital.
Understanding basic anatomy and remembering the
concept of energy transfer and injury potential, the OFA
attendant should be alerted to the possibility of major
trauma whenever certain injuries are present. Because
of the reserve capacity of the circulatory and
respiratory systems, the patient’s vital signs may
initially be normal in spite of a serious injury. The OFA
attendant is reminded of the importance of the Rapid
Transport Criteria outlined on page 26.

Patients require close monitoring, which includes:
* Reassessment of the ABCs every:

* 5 minutes for RTC patients

¢ 0 minutes for non-RTC patients

* 5 minutes for the urban OFA attendant with a

patient requiring transport by BC EHS resources

* Assessment and recording of the vital signs every:

* 10 minutes for RTC patients
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* 10 minutes for the urban OFA attendant with a
patient requiring transport by BC EHS resources

* 30 minutes for non-RTC patients

* 10 minutes for the urban OFA attendant with a
patient requiring transport by BC EHS resources

* Reassessment of the head-to-toe examination every

30 minutes, particularly the head if there has been

a head injury, and examination of the chest and

abdomen, as well as of any significant injury site.

Priority Action Approach

This chapter has covered all the essentials of trauma
assessment according to the Priority Action Approach.
Following the methods outlined in this section allows
the OFA attendant to focus on the patient rather than
trying to figure out what to do next. However, practice
makes perfect, and optimal speed and efficiency are
achieved by teamwork. The OFA attendant should plan

regular exercises in patient evaluation to maintain skills.

Above all, remember the trauma patient urgently
requires medical intervention at a hospital.
Here is an outline of the Priority Action Approach
for injured workers divided into the following four
stages:
1. Scene assessment
2. Primary survey and critical interventions
« airway with C-spine control as appropriate
* breathing
* circulation

3. Transport decision

4. Secondary survey
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Priority Action Approach and Critical Interventions

Scene assessment

Mechanism of injury

Mechanism of injury
suggests spinal trauma.

G-spine — maintain in position founa ‘ Gs patient resPonsiveD
. . Position supine if
Is patient responsive?
necessary.

Complete primary Gosition supine if necessary)
survey.

- . Head-tilt. Chin-lift. Feel
(Posmon supine 'f) Gosition supine. ) for normal breathing.

necessary.

p PR Breathing Breathing
intai -sDi Head-tilt. Chin-lift. Feel
(Mamtaln C SPlne.) for normal breathing. ) (normally, yes. )Cnormally, no.

Perform Breathing Breathing Maintain open Start CPR/
interventions. normally, yes. normally, no. airway. AED.

(Complete the PS. ) Maintain open Start CPR/ Complete primary
airway. AED. survey.
Complete primary Glace 3/4 prone. )
survey.
(Maintain supine. )

Figure 3-6 Priority Action Approach and Critical Interventions
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Part 4, Chapter 4

Anatomy and Function of the Airway and

Respiratory System

All living cells of the body extract energy from nutrients in a process called metabolism. In the course of
metabolism, each cell preferentially uses oxygen and produces carbon dioxide as a waste substance.

Each living cell in the body requires a constant supply of oxygen, although some cells are more dependent than
others. At normal temperatures, cells in the brain and central nervous system begin to die after 4 to 6 minutes
without oxygen. Those cells can never be replaced and permanent disability may result from the damage.

Respiratory System

The respiratory system supplies oxygen to the blood
and removes the gaseous waste product carbon
dioxide from it. Oxygen is obtained from the air, which
is a mixture of oxygen, nitrogen, carbon dioxide, and
other gases. Air is delivered to the body through the
respiratory system (see Figure 4-1), which consists of:
» airway (nose, mouth, pharynx, trachea, bronchi)

« lungs (bronchioles, alveoli, pleura)

» thoracic muscles (intercostal muscles, diaphragm)
» thoracic bones (ribs, sternum)

The purpose of the respiratory system is to maintain
appropriate levels of oxygen and carbon dioxide in
the body.

The various tissues of the body, such as muscle,
brain, and heart, require oxygen and other basic
nutrients to perform their functions. For tissues to
function normally, the body must maintain a certain
level of oxygen (O:). However, prolonged exposure to
high levels of oxygen may be harmful. Carbon dioxide
(CO») is one of the waste products of tissue function,
and if it rises, the acid levels of the blood increase. The
body cannot function with high levels of acid.

Anatomy

The components of the respiratory system are:
¢ the airway

* the lungs

» the thorax

The airway is composed of the nose, mouth, and
throat (pharynx). The lower part of the pharynx divides
into two passageways: the esophagus (through which
food passes on its way to the stomach) and the trachea
(which opens into the lungs). The trachea lies in front of
(anterior to) the esophagus. The trachea is reinforced
by hard cartilage rings. The trachea can be palpated in
the midline, extending from the Adam’s apple to the

sternum. The tracheal opening is protected by a small
flap of tissue called the epiglottis. The muscles of the
pharynx will cause the epiglottis to close the tracheal
opening when swallowing. Below the epiglottis is the
larynx, or voice box (see Figure 4-1 Respiratory
system). This part of the trachea contains the vocal
cords. Complete airway obstruction results in not only
an inability to breathe but an inability to produce
sounds. The airway acts only as a passageway, carrying
air rich in oxygen into the lungs with inhalation and
carbon dioxide away from the lungs with exhalation.

Airway

Nose and mouth

The upper airway is made up of the nose and mouth.
Air is taken in through the nose and/or mouth. The
lining of the nasal cavities contains many blood
vessels, which heat and moisten the air before it enters
the lungs.

Nasal air passage

Nasopharynx
phary Mouth

Oropharynx

Tongue
Sternocleido-mastoid

muscle Epiglottis

Larynx
Trachea

Esophagus

Clavicle

Bronchi
Lungs
Ribs
Diaphragm
Intercostal muscles
Figure 4-1 Respiratory system
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Pharynx

Air from the nose and mouth passes into the back of
the throat (pharynx). The pharynx is muscular and
serves as a passageway for foods and liquids into the
digestive system and for air into the respiratory system.
The lower portion of the pharynx opens into
two passageways:
1. anteriorly (in front), the air pathway through the larynx
(voice box) down the trachea and into the lungs
2. posteriorly (in back), the food pathway into
the esophagus

Guarding the opening of the larynx is a small oval
flap of tissue called the epiglottis. The epiglottis keeps
food and foreign material out of the trachea, thus
preventing choking (see page 37, Anatomy). The
epiglottis is considered the dividing line between the
upper airway and the lower airway.

Trachea

The trachea is a tube that extends from the lower edge
of the larynx to the centre of the chest behind the heart.
It carries air from the larynx to the bronchi. It is a semi-
rigid tube partially supported by rings of cartilage.
These rings keep the trachea from collapsing when air
is moved in and out of the lungs.

Bronchi

The trachea divides into the left bronchus and the right
bronchus. These are the two main air tubes that carry
the air from the trachea into the lungs.

Lungs

There are two lungs, one on each side, suspended in
the thoracic cavity. The lungs have a rich supply of
blood vessels. Carbon dioxide produced in the body
tissues is carried to the lungs by the blood, where it is
exhaled. Oxygen, absorbed into the blood in the lungs,
is transported to the body tissues.

Bronchioles

As soon as each bronchus enters the lung, it subdivides
into branches resembling those of a tree. Each
individual bronchial tube subdivides again and again,
forming progressively smaller tubes. The smallest are
called bronchioles.

Alveoli

At the end of each bronchiole is a cluster of air sacs
that resembles a bunch of grapes. These sacs are
known as alveoli. Each alveolus has a very thin wall,
covered with many tiny capillaries. This arrangement
provides an easy passage for oxygen and carbon
dioxide entering and leaving the blood, respectively.

As blood passes through the capillaries of the
alveoli, gas exchange takes place. Oxygen leaves the air
in the alveolus and passes into the blood in the
capillary, while carbon dioxide passes in the
opposite direction.

Pleura

Covering each lung is a double-walled sac of very
smooth, slippery tissue called pleura. One layer of this
sac lines the inside of the chest cavity and the other
layer covers the lungs. Between these two layers is the
pleural space, which is, in fact, only a potential space,
because the layers are in contact everywhere. Each
layer is tightly sealed against the other by a thin film of
fluid. When the chest wall expands, the lung is pulled
with it and expands because of suction exerted by
these closely applied pleural surfaces.

Any break in the sealed pleura will permit air or
blood to enter and separate the pleural surfaces,
creating a space between the lung and the chest wall. A
collection of blood in the pleural space from trauma to
the lung or chest wall is called a hemothorax. The
presence of air in the pleural space is called a
pneumothorax. A collection of fluid is called a pleural
effusion. Any collection of fluid, blood, or air in this
pleural space will interfere with efficient respiration.

Thoracic Muscles and Bones

The thoracic (chest) cavity is a bony cage made up of
12 thoracic vertebrae, 12 pairs of ribs, and the sternum
(breast bone). It is bound below by a thin, strong layer
of muscle called the diaphragm. The diaphragm
separates the thoracic cavity from the abdominal
cavity. Between the ribs are layers of intercostal
muscles. The diaphragm and the intercostal muscles
are the major muscles involved in breathing. The thorax
contains the lungs, esophagus, trachea, heart, and
major blood vessels (see Figure 4-2 Organs of

the chest cavity).
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On the outside of the chest wall are voluntary
muscles over the chest, shoulders, and neck. These
muscles are used primarily for voluntary movement. In
extreme respiratory distress, these muscles are also
used to assist breathing. They are called the accessory
muscles of breathing. The thoracic space between the
lungs is called the mediastinum. It contains the heart,
major blood vessels, trachea, and esophagus.

Trachea
Aorta

Vena cava

Pulmonary artery
rd

Bronchus

Al
A t&% Rib
\mg Juonies

/ Right lung

Figure 4-2 Organs of the chest cavity

Mechanics of Breathing

There are two phases of breathing:
1. inhalation — air drawn into the lungs
2. exhalation — the expulsion of air from the lungs

During inhalation, the muscles of respiration (the
diaphragm and intercostal muscles) contract, pulling
down the diaphragm and lifting the ribs, thus enlarging
the thoracic cavity. When the thoracic cavity enlarges,
pressure decreases, causing a negative pressure within
the chest. This causes an expansion of the elastic lung
tissue so that air rushes in to fill the air sacs.

During exhalation, the muscles of respiration relax,
decreasing the size of the thoracic cavity. As the
pressure in the chest increases, air is pushed out
through the trachea (see Figure 4-3 Mechanics
of breathing).

Three processes are essential for the transfer of
oxygen from the outside air to the blood flowing
through the lungs: ventilation, diffusion, and perfusion.
1. Ventilation is the process by which air moves in and

out of the lungs.

2. Diffusion is the spontaneous movement of gases,
without the use of any energy or effort by the body,
between the gas in the alveoli and the blood in the
capillaries in the lungs.

3. Perfusion is the process by which the
cardiovascular system pumps blood throughout
the lungs.

Inhalation

A

N

Exhalation

Figure 4-3 Mechanics of breathing

Respiratory Centre

Breathing is controlled by the respiratory centre in
the brain stem (at the base of the brain). Breathing is
involuntary, but it can be controlled to some extent.

The respiratory centre is governed by changes in the
chemistry of the blood. If there is an increase in carbon
dioxide or a decrease in oxygen — i.e., hypoxia — the
respiratory centre is stimulated to increase the
respiratory rate. The increase in respiratory rate will
increase the level of oxygen and decrease the level of
carbon dioxide in the blood.
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Respiratory Rate

The normal rate of breathing for an adult at rest
varies from 12 to 20 times per minute; it is normally
higher in children. The oxygen demand of the body
depends upon the degree of activity in body cells.
When there is more demand for oxygen, this usually
results in an increased respiratory rate. Some injuries
and diseases affect the respiratory rate.
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Part 4, Chapter 5

Airway Management

The objective of airway management is to establish and maintain an open passage for air to enter and leave the
lungs. There is little doubt that, of all the possible procedures the OFA attendant may perform, securing and
maintaining a “patent” (clear) airway in the ill or injured patient is truly life-saving and always the first priority. The
OFA attendant has limited techniques and equipment at his or her disposal. Therefore, the OFA attendant must
become expert at recognizing and treating the unstable airway. The inability to recognize, or failure to treat, an

unstable airway may be fatal.

Airway Assessment

Airway assessment is the first priority for any patient.
Whether the patient is responsive or not determines the
next sequence of events.

If the patient is unresponsive and not breathing
normally or agonal breathing is seen (sporadic gasping
breaths), it should be assumed that the patient is in
cardiac arrest. In this situation CPR/AED is initiated
according to Part 5, Chapter 12 page 85.

It is known that early in cardiac arrest, (circulatory
arrest) patients may have gasping ‘agonal’ respirations.
The presence of these ineffective gasping agonal
respirations in the unresponsive patient should alert the
OFA attendant that cardiac arrest has occurred.
Although there is a slight risk of chest injury from
initiating CPR when unresponsive patients are not in
cardiac arrest, the risk of delaying CPR for cardiac
arrest is greater. Therefore, the OFA attendant must not
delay chest compressions. The OFA attendant must
assume that if the unresponsive patient is not breathing
normally, he or she is either in cardiac arrest or
suffering an airway obstruction. In either instance,
chest compressions are appropriate.

In all other patients, the treatment of airway
emergencies must be guided by two concerns:

1. is the patient conscious
2. is a cervical spine injury suspected

Cervical spine injury should always be suspected if
the mechanism of injury suggests spinal trauma.

In cases where the patient is not in cardiac arrest,
the OFA attendant should use the “look, listen, and
feel” approach to airway assessment. Conscious
patients will usually be able to indicate, either verbally
or by gesturing, that an airway problem exists. The OFA
attendant should identify themselves in a reassuring
manner, tell the patient to remain calm and ask a
simple question like “What happened?” The patient’s

reply will give immediate information about the patency
of the airway and level of consciousness. If the patient
responds with clear speech, it is now established that
the airway is clear.

If the patient is unable to respond verbally, or does
so with a hoarse voice or stridor, the OFA attendant
may have to take further action to ensure an
open airway.

Stridor is a high-pitched noise that may be present
on inspiration or expiration, or both. It results from a
narrowing of the airway, which creates a whistling
noise with the passage of air. Stridor thus signals the
presence of a partially obstructed airway that may
become completely closed (occluded).

Airway obstruction results in an inability to maintain
normal, spontaneous. An unstable airway is either
partially or completely obstructed. The passage of air
in and out of the airway (i.e., breathing) is normally
quiet. Noisy, congested, or gurgling breathing may be
signs of a partially obstructed airway. Hoarseness may
indicate injury to the vocal cords, located in the larynx.
This is also a sign of an unstable airway.

The OFA attendant first “looks” at the patient and
checks for the presence of cyanosis and/or evidence of
respiratory distress. The OFA attendant can visually
check for respiratory movements of the chest. The
patient may be able to open their mouth and the OFA
attendant should perform a visual check for foreign
objects, bleeding, swelling, or burns. “Listening” for air
moving in and out of the mouth or nose is best done
by placing an ear next to the patient’s face. Finally, the
OFA attendant may “feel” for the movement of air with
the cheek or bare hand. The rise and fall of the chest
wall may also be assessed by feel.
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Conscious patients with partial or complete airway
obstruction usually maintain a position that maximizes
their ability to breathe and minimizes the degree of
airway obstruction. The conscious patient with a
complete airway obstruction will usually give the
universal distress signal for choking by clutching his or
her neck between the thumb and fingers. These
patients may be quite agitated and resistant to attempts
to provide any treatment.

The patient with a completely obstructed airway will
soon be cyanotic or ashen grey. With each attempt at
respiration, the muscles of the neck and chest wall
(accessory muscles of breathing) will be taut in an
attempt to draw air into the lungs. You may see the
trachea being tugged down from above the sternum
into the chest. If the obstruction has been present for
some time, the patient may lose consciousness and
cease making respiratory efforts. As soon as the
presence of a partially or completely obstructed airway
is recognized, the OFA attendant must immediately
begin the basic procedures to clear the airway.

Table 5-1 lists the signs of a compromised airway.

Signs of Compromised Airway

Partial Obstruction Complete obstruction

* Noisy, congested, |+ Cyanosis
or gurgly breathing | = No movement of air in or
* Hoarseness out of the mouth

e Stridor ¢ Chest wall does not rise
» Possible cyanosis | ¢ If conscious, unable
to vocalize
Table 5-1

Causes of Airway Obstruction

The most common cause of airway obstruction in the
unresponsive patient is blockage by the tongue. In the
unresponsive supine patient who has lost voluntary
control of the muscles of the mouth and throat, the
tongue falls backwards and obstructs the airway. A
head-tilt/chin-lift may help open the airway.

Foreign objects are the next most common cause of
airway obstruction. During the airway assessment,
foreign objects such as loose-fitting dentures or broken
teeth must be removed. Vomitus and blood can also
obstruct the airway and must be removed using patient
positioning and finger sweeps.

Swelling from injury to the soft tissue of the throat,
neck, or larynx can also cause airway obstruction.

Some of the more common causes of such tissue
injury are direct blows to the anterior neck, facial
fractures, and smoke or chemical inhalation.

Often the onset of airway obstruction is delayed.
The OFA attendant must reassess patients for signs of
airway compromise. Many patients are fine initially but
deteriorate rapidly from delayed onset of airway
obstruction.

Airway Management: Techniques for
Opening and Clearing the Airway

Cough

When the airway is partially obstructed (a mild
obstruction) and the patient is conscious, with good air
entry, coughing forcefully is the most effective way to
clear the airway. A strong cough can generate enough
force to dislodge and expel most foreign bodies.

Finger Sweep

If possible, the OFA attendant should attempt a visual
check of the oral cavity before performing a finger
sweep. The mouth can be opened with a tongue/jaw
lift. The jaw and tongue are grasped with one hand,
allowing a finger sweep with the other hand (see Figure
5-1 Tongue/jaw lift finger sweep).

Figure 5-1 Tongue/jaw lift finger sweep

Loose-fitting or broken dentures and foreign objects
can be removed in this way. For the patient with no
possibility of cervical spine injury, foreign material can
be removed from the airway by turning the patient’s
head to one side and sweeping the back of the throat
with the index finger. The foreign body can be
dislodged and hooked into the mouth where it can be
removed. If there is a possibility of a spinal injury, and
there is difficulty removing a foreign body, the whole
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patient can be turned as a unit, with the head, neck,
and trunk, and the finger sweep performed in the lateral
position. For patients with vomitus and/or secretions in
the airway, the finger sweep should be done in the
lateral position.

Head-Tilt Chin-Lift
For the unresponsive patient, the head-tilt/chin-lift
technique can easily open the airway (see Figure 5-2
Head tilt chin lift). With the patient in the supine
position, the neck is extended by pushing the patient’s
forehead back with one hand while the chin is lifted
vertically. This should not cause any pain.

Figure 5-2 Head tilt chin lift

Back Blows

Back blows are used only on a conscious (sitting or
standing) patient with a suspected foreign-body
obstruction of the upper airway. They are not effective
for partial or complete airway obstruction due to
swelling, secretions, or bleeding — e.g., smoke
inhalation — or blunt neck or facial trauma.
* From the side of the patient, the OFA attendant
supports the patient with an arm across the upper
body and has the patient lean forward.

The OFA attendant delivers up to five sharp blows
between the patient’s shoulder blades with the heel of
the hand.

Abdominal Thrusts

Abdominal thrusts are used only on a conscious (sitting
or standing) patient with a suspected foreign-body
obstruction of the upper airway. It is not effective for
partial or complete airway obstruction due to swelling,
secretions, or bleeding — e.g., smoke inhalation, or
blunt neck or facial trauma.

* From behind the patient, the OFA attendant wraps
both arms around the patient’s waist.

« The OFA attendant then makes a fist with one hand
and holds the fist with its thumb side against the
patient’s abdomen midway between the top of the
hip bones (iliac crests) and above the navel.

» The OFA attendant then grasps the fist with the other
hand and presses it into the patient’s abdomen with
a quick, forceful thrust directed upward.

Chest Thrusts

+ If the patient is standing or sitting and is in late
stages of pregnancy or is too obese for the OFA
attendant to get his or her arms around the
abdomen, then they should do back blows followed
by chest thrusts

» To deliver chest thrusts the OFA attendant places
both of their arms under the patient’s armpits and
wraps their arms around the patient’s chest. The
attendant then makes a fist with one hand and holds
it against the centre of the patient’s sternum
breast bone.

» The OFA attendant then grasps their fist with the
other hand and pulls sharply against the patient’s
chest with a quick, forceful pull directed inward
towards the patient’s spine.

* Chest thrusts must be delivered sharply to compress
the lungs and use the force of the trapped air to
forcefully remove the object. Continue thrusts until
the object is relieved or the patient
becomes unconscious.

Chest Compressions

Chest compressions are used on all unresponsive
patients that are not breathing normally. They are not
effective for airway obstruction due to swelling,
secretions, or bleeding — e.g., smoke inhalation — or
blunt neck or facial trauma. Chest compressions are
performed as outlined for CPR (see page 85,
Cardiopulmonary Resuscitation).
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Airway Management: Procedures for
Clearing the Airway

Conscious partial airway obstruction

1.

Conduct the scene assessment. Activate the
workplace emergency response procedures as
required. Patients with persistent partial or complete
airway obstruction are in the Rapid

Transport Category.

. Assess the level of consciousness. Attempt to

communicate with the patient.

. If the patient has some level of response, and there

is a traumatic mechanism, manually support the
neck, and encourage coughing to clear foreign
material from the airway.

If the patient is lying down, depending on the
mechanism of injury, roll the patient to the lateral or
%-prone position to facilitate drainage.

. Use afinger sweep, if necessary, to assist the patient

to clear the airway of fluid, vomitus, or blood. Be
careful to avoid causing the patient to gag or vomit.

. If a foreign object is suspected of causing the

obstruction and the patient is in severe respiratory
distress with inability to clear the airway and is
standing or sitting, give a sequence of back blows
and abdominal thrusts until the foreign body is
expelled or the patient loses consciousness. (Back
blows and abdominal thrusts are ineffective for
partial or complete airway obstruction due to
swelling, secretions, or bleeding — e.g., smoke
inhalation or gastrointestinal bleeding).

. If partial airway obstruction persists, apply oxygen if

available and if trained, and transport to
medical care.

Conscious Complete Airway Obstruction

1.

Conduct the scene assessment. Activate the
workplace emergency response procedures as
required. Patients with persistent partial or
complete airway obstruction are in the Rapid
Transport Category.

4.

10.

11.

12.

13.

If the obstruction has not been relieved after five
back blows, give up to five abdominal or chest
thrusts until the foreign body is expelled, the
patient starts to breathe or cough, or the patient
becomes unresponsive. (Back blows and
abdominal or chest thrusts are ineffective for
partial or complete airway obstruction due to
swelling, secretions, or bleeding — e.g., smoke
inhalation or gastrointestinal bleeding.)

. Repeat the sequence of up to five back blows and

up to five abdominal or chest thrusts until the
foreign body is expelled, the patient starts to
breathe or cough, or the patient becomes
unresponsive.

. If the obstruction has not been relieved and the

patient becomes unresponsive, position the patient
supine, update BC EHS and start CPR with 30
chest compressions. Request an AED if available.

. After chest compressions, look in the mouth,

remove anything seen, and attempt ventilation. If
the chest rises when ventilated but the patient does
not begin to breathe spontaneously, ventilate again
and if the patient is not breathing normally or
agonal breathing is seen (sporadic gasping
breaths), the OFA attendant will initiate CPR/AED
according to Part 5, Chapter 12, page 85.

. If unable to ventilate, recheck the head-tilt position

and attempt to ventilate again.

. If still unable to ventilate, repeat the sequence

starting with 30 chest compressions.

After chest compressions, look in the mouth,
remove anything seen, and attempt ventilation.

If the obstruction persists, repeat steps 8 through
10 above.

Continue chest compressions and attempts at
ventilation and have an assistant power on the AED
when it arrives; follow the voice prompts and apply
the AED pads to the patient’s bare chest.

If the obstruction is relieved and the patient is
unresponsive and not breathing normally or agonal
breathing is seen (sporadic gasping breaths), it

2. Assess the level of consciousness. Attempt to ) o .
icate with th tient should be assumed that the patient is in cardiac

communicate wi e patient.

3 Ifth tient is standi P i . to fi arrest and CPR/AED should be initiated.

. e patient is standing or sitting, give up to five L. . L
P . g . g .g P 14. If the patient is breathing normally but is still
back blows until the foreign body is expelled, the . . . . .
] ) unresponsive to verbal stimuli, place the patient in
patient starts to breathe or cough, or the patient s -
. the % prone position and complete the
becomes unresponsive. Chest thrusts should be .
. ) ) primary survey.
used for obese patients (if the rescuer is unable to
encircle the patient’s abdomen) or if the patient is
in the late stages of pregnancy.
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Unresponsive Complete Airway Obstruction

1.

10.

Conduct the scene assessment. Activate the
workplace emergency response procedures as
required. Patients with persistent partial or
complete airway obstruction are in the Rapid
Transport Category.

Assess the level of consciousness. Attempt to
communicate with the patient.

Position the patient supine as necessary and open
the airway. Assess for normal breathing for

5-10 seconds.

If the patient is not breathing normally or agonal
breathing is seen (sporadic gasping breaths), it
should be assumed that the patient is in cardiac
arrest and CPR should be initiated. Request an
AED if available.

After 30 chest compressions attempt to ventilate.
Chest compressions may dislodge a foreign body.
If the OFA attendant is unable to ventilate, resume
CPR (chest compressions are ineffective for partial
or complete airway obstruction due to swelling,
secretions or bleeding — e.g., smoke inhalation or
gastrointestinal bleeding).

After chest compressions, look in the mouth,
remove anything seen, and attempt ventilation. If
the chest rises when ventilated but the patient does
not begin to breathe spontaneously, it should be
assumed that the patient is in cardiac arrest;
resume CPR.

If unable to ventilate, recheck the head-tilt position
and attempt to ventilate again.

If still unable to ventilate, repeat the sequence of
up to 30 chest compressions, look in the mouth,
remove anything seen, and attempt ventilation.

If the obstruction persists, repeat steps 7 and

8 above.

Continue chest compressions and attempts at
ventilation and have an assistant power on the AED
when it arrives; follow the voice prompts and apply
the AED pads to the patient’s bare chest.

11. If the obstruction is relieved:

a.

Give two breaths. Watch for the chest to rise.

If the patient is not breathing normally, it should
be assumed that the patient is in cardiac arrest;
initiate CPR and AED procedures.

If the patient is breathing normally but still
unresponsive to verbal stimuli, position % prone
and complete the primary survey.

Unresponsive Partial Airway Obstruction
Due to Fluids

1. Conduct the scene assessment. Activate the
workplace emergency response procedures as
required. Patients with persistent partial or complete
airway obstruction are in the Rapid Transport
Category.

2. Assess the level of consciousness. Attempt to
communicate with the patient.

3. If the airway is obstructed by blood, secretions, or
vomit (indicated by obvious fluids in the mouth or
gurgling noise or bubbles when the patient tries to
breathe), roll the patient to the lateral or 3/4-prone
position and use finger sweeps to clear the airway.
Assess the airway in the lateral or %-prone position.

4. If the airway clears, indicated by the patient
breathing normally or the mouth being clear
of fluids:

a. Position the patient supine

b. Open the airway

c. Assess for normal breathing. If the patient is not
breathing normally, or agonal breathing is seen
(sporadic gasping breaths), it should be
assumed that the patient is in cardiac arrest. In
this situation, CPR is initiated according to
Part 5, Chapter 12 Cardiopulminary
Resuscitation (CPR) page 85.

d. If the patient is breathing normally but still
unresponsive to verbal stimuli, position the
patient % prone and complete the
primary survey.

5. If the airway does not clear and the patient is not
breathing normally, initiate CPR and AED
procedures. Rolling the patient lateral and sweeping
to clear the airway between sets of chest
compressions may be necessary.

6. If the airway does not stay clear but the patient is
breathing normally, the patient will have to be
managed in the lateral or %-prone position, using
finger sweeps to clear the airway as required and
complete the primary survey.

7. The patient with a decreased level of consciousness
must never be left unattended in the supine position.
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Ventilation Techniques

Pocket Mask Ventilation

When using chest compressions to clear a suspected
foreign-body obstruction of the airway on an
unresponsive patient, the OFA attendant will attempt to
ventilate with a pocket mask to determine if the airway
has been cleared.

Commercially designed pocket masks are particularly
well suited for ventilation in the field. They also
overcome most of the disadvantages of mouth-to-
mouth ventilation as they are equipped with one-way
valves to prevent contamination of the OFA attendant
with the patient’s secretions (see Figure 5-3). Pocket
masks without one-way valves are not recommended.

Figure 5-3 Pocket mask
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Part 4, Chapter 6

Respiratory Emergencies

An OFA attendant may be called to help a patient with breathing difficulties. This chapter provides an overview of
workplace respiratory emergencies, as well as examples of common medical conditions that can result in shortness

of breath.

Dyspnea

Dyspnea is defined as difficult or laboured breathing.
The patient with dyspnea feels short of breath. This is a
serious condition and is often terrifying for the patient.

Dyspnea can have several causes (traumatic and
non-traumatic). Major conditions are described later in
this chapter.

* There may be inadequate oxygen in the air breathed.

* There may be an obstruction to the flow of air in the
upper airway, trachea, or the bronchi. Dyspnea may
occur in cases of trauma, aspiration of vomitus or
blood, or when a foreign body is present.

* Air may not pass easily in or out of the air sacs in
the lung — e.g., as with patients suffering from a
number of conditions such as an inhalation injury
or asthma.

e Injury to the chest wall may impair the normal
mechanics of breathing — e.g., flail chest or multiple
rib fractures.

* A lung may be collapsed and unable to expand —.
e.g., pneumothorax or hemothorax.

* The lung tissue may have been damaged directly —
e.g., bruising, laceration.

» The lung tissue may lose its elasticity and no longer
respond to the normal motions of breathing — e.g.,
emphysema.

* The lungs may be filled with fluid because the heart
muscle has failed and is no longer able to circulate
blood properly — e.g., heart failure.

* Lung tissue may be infected — e.g., pneumonia.

General Principles for the
Management of Dyspnea

1. Conduct a scene assessment and activate the
workplace emergency response procedures as
required.. Using the Priority Action Approach,
attempt to determine the cause of the patient’s
dyspnea. In the absence of injury, a history may
identify the cause — e.g., asthma, heart disease,
allergy, infection.

2. Ensure an open airway.

3. If the patient is responsive, position the patient for
comfort — i.e., in a semi-sitting, sitting upright,
or lying position with the injured side of the
chest down.

4. Assess the adequacy of the patient’s respiration
and, if necessary, coach the patient to help them
focus on controlling their breathing.

5. Complete the primary survey. Look for open
wounds or other signs of chest injury.

6. Update BC EHS if there are any changes in the
patient’s condition

Chest Injuries

Injuries to the chest are of major importance because
they may impair the body'’s ability to receive an
adequate supply of oxygen. No other pre-hospital
emergency situation requires more urgent treatment
than a patient with a chest and/or airway injury.

The magnitude of injury to the organs in the thorax
cannot be determined by external appearance alone.
Blunt trauma may leave only a few external marks of
injury and yet there may be extensive internal damage.
Unless suspected and properly treated, these injuries
may be rapidly fatal. The body lacks the capacity to
store oxygen. Any injury that interferes with normal
breathing must be treated without delay to prevent
permanent damage to cells critically dependent on a
constant oxygen supply — e.g., brain and heart.

Chest injuries may initially appear minor but may
rapidly prove to be major and potentially fatal. Patients
with potential chest trauma should receive careful and
repeated assessments. Considering the mechanism of
injury — e.g., severe crush injuries — the OFA attendant
may identify patients with potentially serious internal
chest injuries that are in the Rapid Transport Category.
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Characteristic Signs and Symptoms of
Chest Injuries

Not all of the following signs and symptoms may be
present or evident in a patient with a chest injury. They
are listed as general signs and symptoms that the
patient may exhibit or feel.

« Pain at the injury site.

« Pleuritic pain (pain that is aggravated by breathing
but is not produced by direct pressure on the chest
wall at the site of the injury).

» Shortness of breath or difficulty in breathing
(see Dyspnea).

» Failure of one or both sides of the chest to
expand normally.

* Coughing up blood.

* Rapid and weak pulse.

» Cool and/or moist skin.

« Cyanosis (blue colour of the lips, fingernails,
or earlobes).

« Subcutaneous emphysema (air under the
skin tissues).

* Anxiety and fear.

Chest Injury Classification

There are two types of chest injuries: closed (blunt) and
open (penetrating).

Closed

The skin is intact in a closed chest injury; therefore, the
danger of such injuries may be underestimated. Even
when a wound is not open, the heart, blood vessels,
and lungs may have lacerations and contusions. Blunt
trauma and crush injuries cause closed chest injuries.
Be suspicious for the presence of internal injuries when
the patient has had a significant impact to the chest.
Open

Open chest injuries are those in which the chest wall
has been penetrated, as by a knife, a bullet, or a sharp
object on which the patient has fallen. Open chest
injuries may also be associated with severe rib
fractures, where the broken end of the rib has lacerated
the chest wall and the skin. As with closed chest
injuries, there may also be contusions or lacerations of
the heart, lungs, or major blood vessels. To avoid
aggravating existing injuries, protruding objects such as
knives and sticks must not be removed from

the wound.

General Principles of Management of
Chest Injuries

1. Conduct the scene assessment. Activate the
workplace emergency response procedures
as required.

2. Assess the level of consciousness. Attempt to
communicate with the patient. If the patient is
unresponsive, open the airway and check for
breathing. If the patient is not breathing normally or
agonal breathing is seen (sporadic gasping breaths),
it should be assumed that the patient is in cardiac
arrest. In this situation, CPR is initiated according to
Part 5, Chapter 12 page 85.

3. Ensure an open airway.

4. If the patient is responsive, position the patient for
comfort — i.e., in a semi-sitting, sitting upright,
or lying position with the injured side of the chest
down. If they are unresponsive, leave them in the
supine position and maintain an open airway.

5. Assess the patient for signs of respiratory distress —
i.e., look for inadequate and/or asymmetrical chest
movements, the use of accessory muscles of
respiration, an over expanded chest, open wounds,
bruising, or abrasions. An open airway does not
ensure adequate ventilation. The chest injuries that
most often compromise breathing are a large flail
chest with pulmonary contusion, open or closed
pneumothorax, and tension pneumothorax. An open
chest wound should never be sealed; it should be
covered with a dressing. If there is evidence of
external bleeding, use a gloved hand to place a light
gauze dressing on the wound to control bleeding. If
air is escaping from the wound, it should be allowed
to escape.

6. Assess the adequacy of the patient’s breathing and,
if necessary, coach the responsive patient to help
them focus on controlling their breathing.

7. Complete the primary survey. Look for open
wounds or other signs of chest injury.

8. During or while awaiting transport, closely monitor
patients who have an open chest wound for the
development of a pneumothorax. Watch for the
development of a tension pneumothorax and be
prepared to remove any dressing that was applied
to control bleeding to release the air under tension.
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9. Stabilize impaled objects in the chest with
appropriate dressings. It may help to provide
support to obvious flail segments.

10.If there are secretions in the airway, encourage the
patient to cough, which will help to clear the airway.

Specific Types of Chest Injuries and
Their Management

Rib Fractures

Fracture of the ribs is a common chest injury. Rib
fractures are usually caused by direct blows or
compression injuries of the chest. The trauma victim
with rib fractures may have associated injuries. He or
she may have associated pneumothorax, hemothorax,
and/or lung contusions. Upper ribs are fractured less
often than lower ribs because they are protected by the
shoulder girdle. Rib fractures may be associated with
internal injuries; upper rib fractures may be associated
with injuries in the mediastinum. Lower rib fractures
may be associated with underlying injuries to the liver,
spleen, or kidney.

Signs and symptoms of rib fractures

A patient with a rib fracture may have some or all of the

general signs and symptoms of chest injury. Specific

signs and symptoms of this condition may also be

present, including:

* history of a blow or compression injury to the chest

* pain at the fracture site or localized tenderness upon
palpation

* increased pain at the fracture site when breathing
deeply, coughing, or moving

» the patient leaning toward the injured side, holding
the affected area to keep it stabilized

» the patient wanting to remain still

» arib deformity and/or chest wall bruising
or laceration

More serious chest injuries must be suspected if
any of the following general signs and symptoms are
present: moderate to severe respiratory distress,
cyanosis, hemoptysis (coughing up blood), or shock.
Management of Rib Fractures
The assessment and management of patients with a rib
fracture should follow the Priority Action Approach to

the injured patient (see page 18) and the general
principles of management of chest injuries.

As mentioned, the trauma patient with rib fractures
often has associated internal injuries. Consequently, the
OFA attendant must regularly reassess the patient. If the
lungs, heart, or vessels have not been damaged, the
patient usually breathes without much difficulty and his
or her colour remains normal. Simple rib fractures are
not wrapped, strapped, or taped. If there is no concern
for associated injuries — e.g., neck, back, or internal
bleeding — the patient should be positioned to
maximize comfort for transport to a hospital.

Fractured ribs often cannot be diagnosed without an
X-ray, but undisplaced rib fractures are sometimes not
initially visible upon X-ray.

Sternal Fractures

A fractured sternum is a rare condition and usually
indicates severe trauma to the anterior chest. Sternal
injuries may be associated with injuries to the chest,
neck, lungs, heart, or other mediastinal structures.
Patients in respiratory distress with sternal injuries are
in the Rapid Transport Category. The patient with
sternal injuries without obvious deformity or dyspnea
should be treated as for a simple rib fracture.

Flail Chest

When two or more consecutive ribs are fractured in
two or more places, or detached from the sternum, a
segment of the chest wall may become disconnected
from the rest of the bony thorax (see Figure 6-1

Flail chest).

The segment of the chest wall floating between the
fractures is called the “flail” segment.

There may be movement of the flail area opposite to
the remainder of the chest. When the patient inhales,
the flail does not expand; when he or she exhales, it
protrudes while the rest of the chest wall contracts (see
Figure 6-2). This is called paradoxical movement.

Flail chest is a particularly serious injury. The patient
with a flail chest may be breathing without difficulty or
may be severely dyspneic, depending on the size of the
unstable chest wall segment and on the magnitude of
the underlying injury to the lung or other organs in the
thorax. The degree of respiratory distress may also
depend on the presence of shock. When the patient
inhales, the paradoxical movement of a large flail
segment reduces the volume of air entering the lungs. A
force sufficient to cause a flail segment is usually
severe enough to produce bleeding of the lungs.
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Flail segment

Depression of
anterior chest wall

Flail segment

Fracture of several adjacent
ribs in two places

Figure 6-1 Flail chest

All cases of flail chest should be considered Figure 6-2 Paradoxical movement
life-threatening emergencies. Even patients who appear
stable may rapidly develop shock and severe Signs and symptoms of flail chest

respiratory distress. In the presence of a flail chest, the
OFA attendant should always assume that there are
more serious injuries underneath.

A patient with a flail chest may have some or all of the
general signs and symptoms of chest injury. Specific
signs and symptoms of this condition may also be
present, including:
« history of blunt trauma to the chest
¢ paradoxical movement or deformity, visible on
observing the bare chest
» marked shortness of breath and/or
respiratory distress
e painin the fracture area

If the lungs are damaged, the patient may:
» cough up blood or frothy, bloody sputum
« collapse or show signs of shock
« show signs of tension pneumothorax
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Management of flail chest

The assessment and management of patients with a
flail chest should follow the Priority Action Approach to
the injured patient (see page 18) and the general
principles of management of chest injuries. All patients
with flail chest are in the Rapid Transport Category.

Closed Pneumothorax

Pneumothorax occurs when lung tissue is torn and air
leaks from the lung into the pleural space. Air is
therefore contained within the thoracic cavity but
outside the lung. When the lung collapses, its volume is
reduced, thereby diminishing the amount of air that can
be inhaled. As the degree of pneumothorax increases,
hypoxia ensues, and respiratory distress becomes
evident. The patient’s condition may range from a
complete absence of symptoms to severe dyspnea.

A closed pneumothorax is usually caused by rib
fracture(s). Torn lung tissue may result, permitting air to
enter the pleural space. Patients with suspected
pneumothorax should be assessed at a hospital.

Signs and symptoms of a closed pneumothorax

A patient with a closed pneumothorax may have some

or all of the general signs and symptoms of chest

injury. Specific signs and symptoms of this condition

may also be present, including:

» history of chest trauma

* pain at the site of injury

« increased pain upon inspiration (pleuritic pain)

« difficulty breathing (dyspnea)

e Cyanosis

e rapid, weak pulse

* subcutaneous emphysema at the site of injury, over
the chest, or in the neck

Management of a closed pneumothorax

The assessment and management of patients with a
suspected pneumothorax should follow the Priority
Action Approach to the injured patient (see page 18)
and the general principles of management of chest
injuries. All patients with a closed pneumothorax are in
the Rapid Transport Category.

Open Pneumothorax

With penetrating wounds of the chest wall, air enters
the pleural space from outside the chest wall, thereby
collapsing the lung.

Air passes back and forth through the wound on
inspiration and expiration (see Figure 6-3 Open
pneumothorax with punctured lung). Because this
occasionally creates a sucking sound, these wounds
are sometimes referred to as open, sucking-
chest wounds.

Inspiration

Wound Expiration

Figure 6-3 Open pneumothorax with punctured lung

Depending on the size of the opening in the chest
wall, damage to underlying structures, and the pre-
existing condition of the lung, the patient may have no
symptoms or may be severely dyspneic. Small sucking
wounds of the chest in patients with normal lungs may
not cause dyspnea.
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Signs and symptoms of an open pneumothorax

A patient with an open pneumothorax may have some

or all of the general signs and symptoms of chest

injury. Specific signs and symptoms of this condition

may also be present, including:

» history of trauma to the chest

* an open chest wound

» asucking sound as air passes through the opening
in the chest wall

« blood or blood-stained bubbles expelled from the
wound on exhalation

* coughing up blood

* possible exit wound

Management of an open pneumothorax

The assessment and management of patients with an
open pneumothorax should follow the Priority Action
Approach to the injured patient (see page 18) and the
general principles of management of chest injuries. All
patients with a penetrating injury to the chest are in the
Rapid Transport Category. The OFA attendant must be
aware that, regardless of the type of dressing used to
treat an open pneumothorax, the dressing may
inadvertently partially or completely occlude the
wound and is a serious potential complication.

The OFA attendant must be aware that, regardless of
the type of dressing used to treat an open
pneumothorax, the dressing may inadvertently partially
or completely occlude the wound and is a serious
potential complication.

Tension Pneumothorax

Tension pneumothorax is the accumulation of air in the
pleural space under pressure. The air under tension
collapses the lung on the side of the injury and then
displaces the mediastinum away from the air-filled
pleural space, partially collapsing the other lung.
Tension pneumothorax can occur from either
penetrating or blunt chest trauma when the injury
creates a one-way valve so that air can enter but not
leave the pleural space. In blunt trauma, the lung may
be torn (most commonly by a rib fracture). The site of
lung injury acts as the one-way valve. It allows air into
the pleural space during inspiration but prevents its
return to the lung during expiration. Air under
increasing pressure consequently collects in the pleural
space; the resulting collapse of the lung and,
particularly, the increased pressure on the heart, blood
vessels, and the unaffected lung, cause severe dyspnea
and shock. This increased pressure on one side of the
chest can cause the neck structures to shift to one side.

Signs and symptoms of tension pneumothorax

A patient with a tension pneumothorax may have some

or all of the general signs and symptoms of chest

injury. Specific signs and symptoms of this condition

may also be present, including:

* severe progressive respiratory distress

+ distended neck veins due to an obstruction of the
superior vena cava

* marked overexpansion on the affected side of
the chest

» subcutaneous emphysema

+ agitation and restlessness

+ adeviation or shift of the trachea away from the
side of the tension pneumothorax

Management of tension pneumothorax

The assessment and management of patients with a
tension pneumothorax should follow the Priority Action
Approach to the injured patient (see page 18) and the
general principles of management of chest injuries as
outlined on. All patients with a suspected tension
pneumothorax are in the Rapid Transport Category.

Spontaneous Pneumothorax

A pneumothorax that develops without injury is called a
spontaneous pneumothorax. Lungs can develop a weak
area on their surface, either from a developmental birth
defect or because of underlying disease —,
emphysema; see Chronic Obstructive Pulmonary
Disease. The weak area ruptures and air leaks into the
chest cavity, causing the pneumothorax. As the affected
lung collapses, symptoms of dyspnea may appear.

Signs and symptoms of spontaneous pneumothorax

When a patient has no apparent chest injury or airway
obstruction but is obviously in respiratory distress,
spontaneous pneumothorax should be considered. The
patient experiences a sudden sharp pleuritic chest pain
with varying degrees of dyspnea.

Management of spontaneous pneumothorax

The assessment and management of patients with a
suspected spontaneous pneumothorax should follow
the Priority Action Approach to the injured patient (see
page 18) and the general principles of management of
chest injuries as outlined. Some patients notice no
particular discomfort or difficulty in breathing.
However, in cases of respiratory distress, the patient is
in the Rapid Transport Category.
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Hemothorax

Hemothorax occurs when blood collects within the
pleural space. It may be caused by open or closed
chest injuries and is frequently associated with
pneumothorax. The bleeding may come from lacerated
vessels in the chest wall, from lacerated major vessels
within the chest cavity itself, or from a lacerated lung.
Bleeding within the thoracic cavity is hidden and often
severe. Because of the capacity of the thoracic cavity
to accommodate large volumes of blood, the patient
may exhibit signs of shock from blood loss.

Signs and symptoms of hemothorax

A patient with a hemothorax may have some or all of
the general signs and symptoms of chest injury. Of
special concern with this condition are signs of
increasing respiratory distress and/or shock.

Management of hemothorax

The assessment and management of patients with a
hemothorax should follow the Priority Action Approach
to the injured patient (see page 18) and the general
principles of management of chest injuries as outlined
on page 48. All patients with a suspected hemothorax
are in the Rapid Transport Category.

Pulmonary Contusion

A pulmonary contusion is a bruise of the lung. It is
almost always associated with blunt injuries to the
chest — e.g., from automobile crashes and serious
falls. It is similar to a bruise of any other tissue. The
blood vessels in the lung are injured and a considerable
amount of blood may be lost into the lung tissue. The
patient may or may not be in respiratory distress,
depending on the extent of the contusion. Patients with
significant pulmonary contusions frequently cough up
blood. The signs and symptoms of pulmonary
contusion may develop 12 to 24 hours after the injury.
Some pulmonary contusions are so severe that the
patient is in respiratory distress almost from the
moment of injury.

Signs and symptoms of pulmonary contusion

A patient with a pulmonary contusion may have some
or all of the general signs and symptoms of
chest injury.

Management of pulmonary contusion

The assessment and management of patients with
suspected pulmonary contusions should follow the
Priority Action Approach to the injured patient (see
page 18) and the general principles of management of
chest injuries as outlined on page 47. All patients with
pulmonary contusion are in the Rapid

Transport Category.

Blast Injuries

An explosion can create sudden extreme changes in the
air pressure in the lungs. This can damage the air sacs
and produce widespread bleeding. The alveoli become
filled with blood, preventing the normal exchange of
gases. As fluid accumulates in the lungs, it increasingly
interferes with the movement of oxygen from the alveoli
into the bloodstream and the patient becomes hypoxic.
Changes in lung function may not occur immediately.
The process of bleeding into the lungs may occur over
several hours.

Pressure waves may also strike the outside wall of
the body, causing pressure changes that damage the
lungs and the contents of the abdominal and cranial
cavities. Heart damage is a common complication
associated with blast injuries.

Signs and symptoms of blast injuries

Blast injuries vary in severity and can be fatal without
any evidence of external damage to the body. A patient
with a blast injury may have some or all of the general
signs and symptoms of chest injury. Specific signs and
symptoms of this condition may also be
present, including:
* history of an explosion
e painin the chest and/or abdomen
* respiratory distress
+ coughing, and frothy sputum that may
be bloodstained
* nausea or vomiting
» shock
» a decreased level of consciousness
* bloodshot eyes, minute red or blue spots on
the face, neck and/or upper chest caused by
tiny hemorrhages
* abdominal tenderness and/or rectal bleeding
+ possible delayed onset of dyspnea, headache, chest
pain, or shock
» the patient may be deaf from ruptured eardrums
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Management of blast injuries

The assessment and management of patients with blast
injuries should follow the Priority Action Approach to
the injured patient (see page 18) and the general
principles of management of chest injuries as outlined
on page 47, 48. All patients with blast injury are in the
Rapid Transport Category.

Traumatic Asphyxia

Traumatic asphyxia is a rare condition, caused by
crushing trauma to the chest. An injury of this type
forces the anterior chest wall back, compressing the
heart against the vertebral column. This sudden
compression of the heart, especially of the thin-walled
right atrium, forces the blood back into the valveless
veins of the upper chest, neck, and head. The force is
so great that multiple tiny hemorrhages occur in the
minute veins of the skin and mucus membranes. The
patient will often have bluish mottled skin on the head,
neck, and upper thorax and may have subconjunctival
hemorrhages. The lips and tongue may be swollen and
cyanotic. This alarming appearance may or may not
reflect the presence of serious underlying chest

injurie — e.g., pneumothorax, hemothorax, flail chest,
cardiac injury.

Signs and symptoms of traumatic asphyxia

A patient with traumatic asphyxia may have some or all
of the general signs and symptoms of chest injury.
Specific signs and symptoms of this condition may
also be present, including:

* purple face, neck, and shoulders

* bloodshot eyes, which may bulge

» crushed chest

» cyanotic and swollen tongue and lips

Management of traumatic asphyxia

The assessment and management of patients with
traumatic asphyxia should follow the Priority Action
Approach to the injured patient (see page 18) and the
general principles of management of chest injuries as
outlined on page 47. All patients with traumatic
asphyxia are in the Rapid Transport Category.

Smoke Inhalation

Respiratory injury from smoke inhalation is a major
cause of death in patients with or without body-surface
burns. Smoke is a combination of suspended particles
and gaseous products of combustion. The particulate
matter (soot) does not cause major respiratory
problems. Problems may be caused by gases from
burned plastics, Sulphur and nitrogen compounds,

carbon monoxide, heat, and lack of oxygen. Smoke
from some burning plastics contains cyanide, which
prevents the body from utilizing oxygen.

Smoke inhalation may affect the upper airway,
causing inflammation and swelling in the mouth, larynx,
and trachea. It may also affect the more distal portions
of the lung, causing generalized inflammation and fluid
formation (pulmonary edema) in the lower airways
and alveoli.

Respiratory distress may be immediate or delayed.
Upper airway obstruction from tissue fluids may not
occur for several hours. Furthermore, pulmonary
edema, which may be rapidly fatal, may not be evident
for many hours. It usually occurs 8 to 36 hours after
the inhalation.

Some smoke inhalation patients may not have any
respiratory injury but may have cyanide or carbon
monoxide poisoning. Their symptoms may be entirely
non-respiratory, such as neurological (altered level of
consciousness) or cardiac (chest pain).

The following information concerning smoke
inhalation should be obtained and passed on to
medical aid:

* location of the worker when exposed to the
smoke — a patient found in an enclosed space is
likely to suffer significant inhalation injury
» duration of exposure — a worker with very brief
exposure is less likely to suffer significant injury

» presence of toxic substances — alerting the OFA
attendant to possible respiratory irritation

» decreased level of consciousness — may be due to
hypoxia, carbon monoxide, or other toxic gases

* any other information that might be a factor, such as
head injury or alcohol use

The effect of specific respiratory toxins is covered in
Poisoning by Inhalation on page 244.

Signs and symptoms of smoke inhalation

» Sore throat, hoarseness, shortness of breath,
swallowing difficulties, and pain on deep inspiration

» Cough, especially when it produces
soot-tinged sputum

« Headache or dizziness, restlessness, confusion,
decreased level of consciousness, sometimes
convulsions

» Respiratory distress with noisy, rapid respiration or
a harsh dry cough

» Cyanotic or pale

« Facial burns, especially about the mouth and nose
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Management of smoke inhalation

The OFA attendant should not enter an area that may
have a toxic atmosphere or inadequate oxygen content
without wearing the proper rescue breathing apparatus.
The patient should be removed from the contaminated
atmosphere to fresh air before the primary survey is
conducted. If available and if trained, and there are no
sources of ignition present, in cases of smoke
inhalation provide supplementary oxygen at 10 Litres
per minute (Lpm).

The assessment and management of patients with
smoke inhalation should follow the Priority Action
Approach to the injured patient (see page 18) and the
general principles of management of chest injuries as.
All patients suffering from smoke inhalation are in the
Rapid Transport Category.

Asthma

The term asthma is derived from a Greek word meaning
breathlessness. The chief symptom of asthma is
dyspnea or difficulty breathing (see Dyspnea). It is a
disease characterized by attacks of narrowing of the
airways that occur intermittently and may range from
mild attacks of shortness of breath to profound
respiratory failure and death. The asthma attacks are
interspersed with symptom-free periods. It is the
narrowing of the airways (bronchospasm) that
produces the typical wheezing, whistling noises of
breathing during an asthmatic attack.

Asthma affects approximately 5% of adults and up
to 10% of children in the United States and Canada.
Although mortality from asthma is relatively low, the
disability it causes is very great. It accounts for a
significant number of days lost from work and/or
restricted activity.

The chief characteristic of asthma is its periodic
reversible acute attacks of bronchospasm. The
bronchospasm is caused by the contraction of the
smooth muscles of the walls of the airways (bronchi
and bronchioles), which leads to the airways’
constriction. Narrowing of the airways in this fashion
impairs ventilation.

During an asthma attack, in addition to the
widespread bronchial constriction, edema forms in the
mucous membrane of the airways and the numerous
glands in this membrane produce copious amounts of
very sticky secretions. These changes further narrow
the airways and interfere with ventilation. The greatest
interference with airflow is during expiration.

Consequently, air enters the alveoli and becomes
trapped. The volume of air in the lungs builds up
progressively and the patient works increasingly harder
to push each breath out. As the disturbance progresses,
both inspiration and expiration become increasingly
difficult. The sensation that the patient’s air supply is
being shut off frequently induces a state of
apprehension and anxiety, which may progress

to panic.

Often, patients are able to get enough oxygen into
the system so as to not be hypoxic, but have a hard
time exhaling carbon dioxide, which builds up in the
blood. Very high levels of carbon dioxide leads to
changes in mental status, causing confusion and
altered level of consciousness. This disturbed mental
state aggravates the respiratory attack and impairs
respiratory drive. This failure of proper air exchange
eventually causes reduced oxygen in the blood. Beware
of the hypoxic, confused asthmatic — they are
very sick.

The bronchial smooth muscles in asthmatics are
sensitive to various stimuli. Different factors cause
acute asthmatic attacks in different individuals, but
such factors may include:

+ allergic reactions to pollens, animal dander, dust,
smoke, cedar dust, isocyanates (chemicals used in
paints and resins), etc.

* respiratory infections — e.g., from cold viruses

+ cold air

* medication — e.g., Aspirin

* emotional distress

* exercise

+ other irritants
Asthma attacks may be part of a serious allergic

reaction — e.g., following a bee sting — and may

progress rapidly to anaphylactic shock (see

Anaphylactic Shock). It is important to find out what

precipitated the attack and whether the patient has a

history of recurrent attacks of a similar kind but can

breathe normally in between.

To reverse the constriction of the bronchi from the
attack, many patients with asthma have their own
prescription medications (bronchodilators), often in the
form of sprays (inhalers). There may be oral
medications as well. The medications may be
administered with the OFA attendant’s assistance. If
possible, a history of all medications and the amount
used for the current attack should be provided to
hospital staff.
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Status Asthmaticus

Status Asthmaticus — Status asthmaticus occurs when
the patient has a severe, prolonged asthmatic attack
that has not responded to the usual medications. The
history may reveal that the attack has persisted for
several hours. The patient is usually exhausted and
dehydrated. The chest is usually very overinflated and
exhibits minimal movement with respiratory effort. Even
wheezing may not be heard (silent chest) because there
is virtually no air moving through the swollen, narrowed
airways; this is a bad sign as it indicates an imminent
respiratory arrest. The patient may appear sleepy, as
the accumulated carbon dioxide in the blood will
sedate the patient, the respiratory drive falls, and chest
muscles fatigue from continued overexertion, adding to
the respiratory failure.

These patients have a life-threatening medical
emergency and are in the Rapid Transport Category.

Recognition of the Acute Asthma Attack
History

» Precipitating factors — e.g., cedar dust, pollens

* Previous attacks

« Medication (inhaler or pills)

* Dyspnea

Physical findings

« Respiratory distress (the patient sits upright and may
lean forward, fighting for breath)

* A non-productive cough that may produce scant
amounts of very thick whitish-yellow mucus

» Overinflated chest with prolonged expiration, and
the movement of the chest wall may diminish as the
attack becomes more severe

*  Whistling, wheezing breathing, usually more evident
on expiration

* Anxiety — some patients may be very frightened
and struggling for breath

* The respiratory rate and pulse rate are
usually elevated

Management of the Asthma Attack

1. Calm and reassure the patient.

2. Maintain and support the patient in the most
comfortable position.

3. Assess the adequacy of the patient’s breathing and,
if necessary, coach the responsive patient to help
them focus on controlling their breathing.

4. Help the patient to take his or her medication. If the
cause of the attack is an allergen, and the patient
uses an epinephrine auto-injector, he or she may
need assistance in getting it.

5. All asthma patients in respiratory distress are in the
Rapid Transport Category. An asthma patient who
is drowsy, exhausted, or dyspneic with a prolonged
attack has a life-threatening medical emergency.

Chronic Obstructive Pulmonary Disease

Chronic obstructive pulmonary diseases (COPD) are
long-standing obstructive airway diseases characterized
by diffuse obstruction to airflow within the lungs and
dyspnea, both due to the destruction of lung tissue.
The most common forms of COPD are emphysema
and chronic bronchitis. They are usually caused by
exposure to lung toxins, such as smoking or some
chemicals/particles in the environment. Most sufferers
have a combination of both emphysema and chronic
bronchitis and may also have some

superimposed asthma.

Individuals with chronic obstructive lung disease are
usually older and have a long history of respiratory
problems. These diseases affect more than one-fifth of
all North American adults and account for a great many
lost workdays. The most important causative factor in
producing COPD is cigarette smoking.

Management of Patients with COPD
Who Are Deteriorating

Field management of COPD patients with acute
respiratory distress is aimed at relieving hypoxia, then
transporting rapidly to medical aid. Normal individuals
are stimulated to take a breath when the amount of
carbon dioxide in the blood is increased only slightly.
Falling oxygen levels are not the primary stimulus until
they have dropped to a considerably lower level.

A small minority of patients with advanced COPD
lose their sensitivity to carbon dioxide and breathe as a
consequence of low blood oxygen levels — i.e., by a
hypoxic drive. Whereas most people with normal lungs
at sea level have oxygen saturations (SpO2) above 94%,
patients with COPD may function normally with oxygen
saturations of 88-92%. Because of the destruction in
the lung tissue in patients with COPD, carbon dioxide
does not readily diffuse out of the blood into the
lung alveoli.
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Emphysema

Emphysema refers to a chronic permanent destructive
change in the alveoli, resulting in loss of their elasticity.
The alveoli become distended with trapped air and
cease to function. The walls of such affected alveoli
often break down to produce larger air-containing sacs
with thickened walls that do not participate in oxygen
or carbon dioxide transfer. It is similar to slowly filling
the thorax with small balloons that do not function as
lungs. Consequently, over time, there is a dramatic
decrease in the total number of alveoli, making it more
difficult for the patient to breathe and reducing his or
her respiratory reserve significantly. Less oxygen is able
to travel through the alveolar walls and, hence, into the
blood, which greatly diminishes the patient’s exercise
tolerance. The bronchioles are also destroyed in the
same fashion as the alveoli, causing further air trapping
and dyspnea.

Recognition of Emphysema

History

» Usually a long history of cigarette smoking

» Patients are usually thin, with a history of weight
loss from increased respiratory muscle use;
breathing harder than normal burns more calories

* A history of increasing dyspnea on exertion over
months or years

* A history of sudden increasing shortness of breath,
which may be associated with a recent chest cold,
and the sputum may have recently changed colour
to grey, green, or yellow

¢ Medication in the form of inhalers and/or pills

Physical findings

* Respiratory distress, with the patient hunched
forward in a sitting position (see Figure 6-4 Patient
with emphysema)

« Often, an overinflated barrel chest in a
thin individual

« Little chest movement with respiration and
the patient is often using accessory muscles
of respiration, involving the neck, clavicles,
and shoulders

* Prolonged exhalation with audible wheezing, and the
patient may purse his or her lips during exhalation

» Increased respiratory rate and tachycardia (heart
rate greater than 100 beats per minute)

¢ The patient may be drowsy from hypoxia or carbon
dioxide retention

« Often, patients are not cyanotic and tend to pink up
with the administration of oxygen

Figure 6-4 Patient with emphysema

Chronic Bronchitis

This condition is characterized by recurrent infections
involving the bronchial tree. Usually, the history of
heavy cigarette smoking for many years produces
inflammation, swelling, and excessive mucus in the
airways. Because of airway disease, airflow to the
alveoli is impaired, which impairs ventilation.

Commonly, the patient with chronic bronchitis has
an associated heart disease and may develop
congestive heart failure.

Recognition of the Patient with
Chronic Bronchitis

History

+ Often, a long history of cigarette smoking and
recurrent respiratory infections

» History of productive cough for several months in
each of the two previous years

+ Cough and dyspnea are made worse with
exertion — e.g., walking up stairs

* A history of sudden increasing shortness of breath,
which may be associated with a recent chest cold,
and the sputum may have recently changed colour
to grey, green, or yellow

* Maedications in the form of inhalers and/or pills

Chapter 6: Respiratory Emergencies 57




Physical findings

¢ Respiratory distress

« Often, cyanotic individuals may appear overweight
and out of shape

e There may be an audible wheezing respiration
with prolonged expiration and recurrent
productive cough

* Respiratory rate is increased and there is
usually tachycardia

* The neck veins may be distended

Most patients with COPD have some history and
physical findings of both conditions. The patient with
established COPD is prone to recurrent bouts of
deterioration. This is usually precipitated by an
additional stress such as a cold or flu. The patient will
present with acute respiratory distress.

Pneumonia

One of the most common diseases affecting the
respiratory tract is pneumonia. Although this is
frequently thought of as a single disease, it is actually a
group of diseases affecting the lung, sometimes in
different ways. There are many varieties of the disease:
lobar pneumonia, bronchopneumonia, and viral
pneumonia are among them.

The principal characteristic in all the pneumonias is
an exudation of serum and cells into the alveolar
spaces and small bronchioles. Associated with the
infection is the slowing down of the blood supply
surrounding the alveoli and a thickening of the alveolar
walls by fluid and cells that escape from the capillaries.
Pneumonia produces hypoxia in all cases. If enough
lung tissue is involved, cyanosis is produced and is
accompanied by rapid and shallow respiration,
weakness, and symptoms of oxygen deficiency.

Prior to the use of antibiotics, pneumonia was one
of the most common causes of death. In those days,
pneumonia was a process that dragged on for one to
three weeks and recovery depended upon the patient’s
ability to survive a severe respiratory handicap.

Today, the illness usually lasts a much shorter time
and has an excellent outcome, provided appropriate
care is given. The course of the disease varies with the
type of pneumonia and with the drugs currently
available. The severe disturbance, generally speaking,
does not last very long, although very aggressive and
virulent organisms can produce pneumonia that causes
death, even today. Serious cases require admission to
hospital and aggressive treatment with intravenous

antibiotics, physiotherapy, oxygen therapy, and, at
times, mechanical respiratory support. It is important
that the OFA attendant refer any individual with a
suspected pneumonia for medical attention.

Recognition of the Patient with Pneumonia
History

+ Cough

* Fever, chills

* Sputum production, usually greenish-yellow
» Pleuritic chest pain

+ Dyspnea

Physical findings

* Fever

+ Tachycardia

* Respiratory distress

» Cyanosis, if the pneumonia is severe

Management of Patients with Pneumonia

The management of patients with pneumonia includes
the maintenance of the ABCs, assessing the vital signs,
and transporting the patient to medical aid.

Pulmonary Edema

Dyspnea can be caused by acute pulmonary edema.
Pulmonary edema is the accumulation of fluid within
the alveoli, causing impairment of the flow of oxygen
from the alveoli into the blood. With the presence of
fluid in the alveoli, the lung tissue becomes stiffer and
the patient must work harder to breathe. Similarly, the
fluid collection is not limited just to the alveoli but may
also occur in the walls of the smaller bronchioles,
causing them to become narrower. This process is
often associated with bronchospasm, as described
earlier (see page 55, Asthma), with further impairment
of the respiration. It also accounts for the wheezing
respiration that may occasionally be present in some
patients with pulmonary edema.

The most common cause of pulmonary edema is
left ventricular failure. This is discussed on page 83
Congestive Heart Failure. Several other causes of
pulmonary edema are referred to in other chapters.
Such causes include inhalation of noxious gases —
e.g., chlorine gas — (see page 244, Chlorine Gas) and
smoke inhalation (see page 54, Smoke Inhalation).

Other less common causes of pulmonary edema
include acute altitude sickness and overdose with some
substances — e.g., heroin or aspirin.
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Recognition of Acute Pulmonary Edema
History

» If the pulmonary edema is caused by left ventricular
failure, there may be chest pain with an associated
heart attack, history of high blood pressure, or
history of previous attacks of pulmonary edema

¢ The patient may have been exposed to other
precipitating factors such as chlorine gas, smoke
inhalation, near-drowning, drug overdose, high
altitude, or aspiration

* There may be dyspnea, often severe, with the
inability to lie down

Physical findings

* Increasing respiratory distress, and the patient may
be agitated, restless, or confused

¢ Cold, clammy skin and distended neck veins if there
is a cardiac origin

» Cyanosis

» Tachycardia

» Cough, producing frothy white or pink sputum

*  Wheezing respiration

Hyperventilation Syndrome (Panic Attack)

The term hyperventilation syndrome means breathing
at a depth or rate greater than needed to control normal
carbon dioxide levels in the blood.

Dyspnea may occur in patients without any lung
abnormalities or medical problems. Often, anxious
people or individuals with unusual stress may
unconsciously start to breathe at a rate and depth
greater than needed physiologically. The patient is
often unaware that he or she is breathing abnormally,
deeply, or rapidly. Such breathing causes a lowering of
the normal carbon dioxide levels in the blood which, if
it continues, causes an alteration in the body chemistry
(alkalosis). This alkalosis produces a number of
characteristic signs. All or only some of these findings
may be found in any one patient.

Hyperventilation may also be a symptom of some
more serious disease process, such as diabetic
ketoacidosis, drug overdose, heart attack, or some
form of lung disease.

Recognition of Hyperventilation
History

* Marked anxiety and even panic — e.g., the patient
may feel as though he or she is going to die

» Feelings of dizziness, or a sense that the patient’s
eyes are not quite in focus

- A feeling of depersonalization (the patient may feel
detached, unreal, and not fully in control of his or
her body)

» Variable pressure across the chest or stabbing,
fleeting chest pain

* Numbness or tingling, or feelings of pins and
needles about the mouth, over the scalp, and in the
fingertips and toes

» No history of significant cardiac or
respiratory disease

Physical findings

* Marked shortness of breath or dyspnea, with the
patient often feeling that he or she cannot take or
get a deep enough breath

* Rapid respiration or occasional deep,
sighing respiration

» Tachycardia

» Rarely, a brief faint but no seizure activity

* In advanced attacks, carpopedal spasm may occur,
with the fingers and wrists becoming stiff and flexed
like claws, and with the thumb held stiffly across
the palm

Management of Hyperventilation Syndrome

Hyperventilation syndrome is a diagnosis of exclusion.
The OFA attendant does not have the skills required to
rule out other diagnoses. Patients with hyperventilation
should be treated as other patients with respiratory
distress and transported to the hospital.

Calm and reassure such patients, explain what’s
happening with their breathing, and firmly suggest that
they slow down their breathing.

Narcotic Overdose

Narcotic abuse and overdose is recognized in the
classic marginalized drug abuse population, but it is
also recognized as a situation that may be seen in
workplaces. It may go under-recognized.

Health Canada revised the federal prescription drug
list on March 22, 2016, to make a non-prescription
version of naloxone more accessible to Canadians in
support of efforts to address the growing number of
opioid overdoses. Naloxone™, or Narcan®, is an
antidote to opioid overdose.
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Taking too much of any opioid drugs — e.g.,
morphine, heroin, methadone, oxycodone, and
fentanyl — can make breathing slow down or stop.
Naloxone reverses this, restoring normal breathing and
consciousness. Giving naloxone can prevent death or
brain damage from lack of oxygen during an opioid
overdose. It does not work for non-opioid overdoses —
e.g., cocaine, ecstasy, GHB, or alcohol. However, if an
overdose involves multiple substances, including
opioids, naloxone helps by temporarily removing the
opioid from the equation. Naloxone can be
administered using a syringe and intramuscular
injection or intranasally — sprayed into the nose —
using a Naloxone plunger device.

Recognition of Narcotic Ingestion
History

« Drug paraphernalia (such as needles, butane
lighters, devices used as tourniquets) may
be evident

« Patients may seem to be sleepy or tired, or may be
deeply unconscious

» Patients may deny drug use/abuse out of fear of
the consequences

Physical findings

» Decreased respiratory effort, or apnea (lack
of breathing)

e Small or pinpoint pupils

» Patients may be very sweaty (diaphoretic)

» Tachycardia or bradycardia may be present

e Track marks — small holes/bruising in the veins
where intravenous drugs have been injected — may
be evident

The assessment and management of patients with a
suspected narcotic overdose should follow the Priority
Action Approach to the injured patient (see page 18).
Specific treatment for opioid overdose should include
the use of naloxone.
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Part 5, Chapter 7

Anatomy and Function of the

Circulatory System

The circulatory system is the transportation system of the body. It delivers a continuous supply of nutrients and
oxygen to the cells and rids them of carbon dioxide and other waste products.

The circulatory or cardiovascular system is a complex arrangement of tubes called arteries, arterioles, capillaries,
venules, and veins (see Figure 7-1 Circulatory system). Through these tubes, blood is circulated throughout the
entire body under pressure from the pumping mechanism — the heart.

The circulatory system is made up of two separate systems. One provides circulation through the lungs

(pulmonary circulation) and the other provides circulation through the rest of the body (systemic circulation).

Blood

Blood is a thick fluid that varies in colour from bright red
(oxygenated) to a dark brownish-red (less oxygenated).

Blood Components

Blood has two main components: blood cells
and plasma.

Blood cells

Red cells give colour to the blood and carry oxygen.
White cells help defend the body from infection.
Platelets promote clotting, which is necessary to
stop bleeding.

Plasma

Plasma carries the blood cells and transports nutrients
to all tissues. It also transports waste products to the
organs of excretion.

Blood Functions

Blood has three main functions:
1. transportation

2. combating infection

3. coagulation

Transportation

Oxygen from air in the lungs is absorbed by
hemoglobin in the red blood cells and carried to all the
tissues of the body. Carbon dioxide, a waste product of
all metabolism, is carried by the plasma from the
tissues to the lungs, where it is exhaled. The blood
carries nutrients from the intestine to all body tissues,
and waste products from the tissues to the liver and
kidneys for excretion.

Special secretions called hormones, which regulate
growth and normal body functions, are transported by
the blood from their organs of origin to their various
destinations. The blood also transmits heat from the
muscles to other parts of the body.

Combating infection

Certain white cells and proteins in the blood defend the
body from disease-causing organisms.

Coagulation

Coagulation is the process of clot formation. When a
blood vessel is damaged, cellular and protein elements
in the blood start the clotting process to help to

stop bleeding.

Capillaries in the head, arms, and upper trunk

Lower body
and legs

Figure 7-1

Circulatory system
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Systemic Circulation

Arteries

Arteries carry blood away from the pumping chambers
of the heart (ventricles) to the organs and other parts of
the body. The walls of arteries are thicker and more
muscular than those of veins.

The aorta is the major artery leaving the left side of
the heart. The aorta has many branches, supplying the
head and neck, arms, thoracic, and abdominal organs.
In the lower abdomen, it divides into the two main
arteries that lead to the lower extremities (see Figure
7-2a Major arteries). Each artery divides into smaller
and smaller branches (arterioles), finally forming the
tiny thin-walled capillaries.

Common carotid
Subclavian

Aorta

Axillary

Brachial
Abdominal aorta
Ulnar

i

Common ilia

Radial ”
/’T”

Femoral

Posterior tibial

Dorsalis pedis

Figure 7-2a

Major arteries

Veins

Blood from the capillary system returns to the heart
through the veins. The smallest veins, called venules,
are formed by the union of capillaries; these join to
form larger veins. The veins of the entire body
ultimately join to form two major veins, the superior
vena cava and the inferior vena cava (see Figure 7-2b
Major veins). Blood returning from the head, neck,
shoulders, and upper extremities passes through the
superior vena cava. Blood from the abdomen, pelvis,
and lower extremities passes through the inferior vena
cava. Both the superior and inferior vena cava empty
into the right atrium (see Figure 7-4 Chambers of the
heart). Veins are equipped with one-way valves that
permit the blood to flow in only one direction. There is
little pressure from the capillaries to force the blood
back to the heart, so the return is aided by the activity
of the skeletal muscles, particularly in the lower limbs.

As Figure 7-4 shows, blood from the right atrium is
pumped into the right ventricle, which pumps it into the
lungs through the pulmonary arteries.

Internal jugular

Subclavian

Superior vena cava

Common iliac
Femoral

Greater saphenous

Figure 7-2b  Major veins
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Capillaries

The capillaries have the thinnest walls of any vessel as
they are only one cell thick. The fine capillary walls
readily allow exchanges between the blood and body
cells. Oxygen, water, and other nutrients pass from the
blood cells and plasma in the capillaries through their
walls to the cells of the body tissues. At the same time,
carbon dioxide and other waste products pass from the
tissue cells to the blood to be carried away. Blood in
the arteries is bright red because it is rich in oxygen.
Blood in the veins is a dark brownish-red colour
because it is low in oxygen. Capillaries connect at one
end with the arterioles and at the other with venules. By
the time the arteriolar blood reaches the capillaries, the
blood pressure is very low, just enough to keep the
blood flowing through the capillary beds.

Pulmonary Circulation

Pulmonary arteries, the blood vessels from the right
side of the heart, branch and re-branch, finally forming
the pulmonary capillaries (see Figure 7-3 Pulmonary
circulation). These capillaries form an extensive network
over the surface of each alveolus (small air sac) in the
lung tissue. Oxygen from the alveoli is absorbed by the
blood, and carbon dioxide from the blood is released
to the alveoli. The oxygenated blood from the lungs
returns to the heart and enters the left atrium. It then
passes into the left ventricle and is pumped into the
systemic circulation again.

Pulmonary

Pulmona
lonary venule

arteriole

Bronchial
tube

Pulmonary

Figure 7-3 Pulmonary circulation

Heart

The heart is a hollow muscular organ, slightly bigger
than a fist. It is located between the lungs in the centre
and just to the left of the midline of the body.

A wall (septum) divides the heart down the middle.
Each side of the heart is divided into an upper receiving
chamber (atrium) and a lower expelling chamber
(ventricle) (see Figure 7-4 Chambers of the heart). The
heart is really a double pump, with both the right
ventricle and left ventricle acting as the pumps. The
right atrium receives the venous blood returning from
the body tissues. The right atrium then delivers this
venous blood to the right ventricle, which pumps it into
the capillary network of the lungs. The capillaries are in
close contact with the air sacs (alveoli) of the lungs. At
this point, oxygen passes into the blood and carbon
dioxide passes from the blood into the alveoli. This
blood, now rich in oxygen, then flows from the lungs
into the left atrium.

Superior vena cava  To upper part of the body
(from upper part of - =
the body)

Aorta

Pulmonary artery

Pulmonary veins
Left atrium

Left ventricle

Septum
Inferior vena
cava (from
lower part of )
the body) Right
ventricle

Figure 7-4 Chambers of the heart

The left atrium then delivers this oxygenated blood
to the left ventricle. The left ventricle has much thicker
muscular walls than the right ventricle, as it must pump
the oxygenated blood to all parts of the body.

There are two openings in each heart chamber,
guarded by one-way valves. The valves prevent back
flow of blood and keep it moving through the arteries
and veins in the proper direction (see Figure 7-5
Arteries and valves).
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When a ventricle (lower chamber) contracts, the
valve to the artery opens and the valve between the
ventricle and the atrium (upper chamber) closes. Blood
is forced from the ventricles into large arteries (on the
right side into the pulmonary arteries and on the left
side into the aorta). At the end of the contraction, the
ventricles relax. The valves to the arteries close, the
valves to the atria open, and blood flows from the atria
to fill the ventricles. When the ventricles are stimulated,
the pumping cycle repeats itself.

The rhythmical sequence of the pumping action of
the different chambers of the heart is initiated by the
heart’s intrinsic pacemaker. Impulses generated in the
pacemaker are carried over complex nerve pathways to
all parts of the heart.

Left coronary artery

Aortic valve

Right coronary
artery

Left atrium
Circumflex branch

Left
anterior
descending
artery

Right atrium

Right ventricle Left ventricle

Figure 7-5 Arteries and valves

The contraction of the right and left ventricles is
called systole; the relaxation of the heart while the
ventricles fill with blood is called diastole. Therefore,
within the arteries, there is a continuous variation
between maximum pressure (systolic) and minimum
pressure (diastolic).

Pulse and Blood Pressure

Pulse

The ventricles pump blood into the arteries about 60 to
80 times a minute. The force of ventricular contraction
starts a wave of increased pressure that begins at the
heart and travels along the arteries. This wave is the
pulse. It can be felt in the arteries that are relatively
close to the surface of the body, particularly if the
vessel can be pressed against a bone.
» Carotid pulse — felt in the anterior neck
adjacent and just lateral to the thyroid cartilage
(Adam’s apple).
+ Radial pulse — felt at the wrist on the flexor surface
at the base of the thumb.

Blood Pressure

Blood pressure is the force exerted by the blood
against the walls of the arteries as it passes through
them. The repeated ejection of blood from the left
ventricle of the heart into the aorta is transmitted
through the arteries as a series of pressure waves. This
serves to keep the blood

Left ventricle moving through the body. The arterial
blood pressure can be measured with the blood
pressure cuff.

Two measurements are taken:

1. Systolic pressure: the maximum pressure occurring
at the peak of the left ventricular contraction.

2. Diastolic pressure: the minimum pressure during
relaxation of the left ventricle.

Several factors control arterial blood pressure — the
blood volume itself, the state of the arteries and
arterioles (dilated or constricted), and the capacity of
the heart muscle to contract normally.

The pressure of the blood in veins is much less than
that of the blood in arteries. Two factors control the
pressure of the venous blood: blood volume and the
capacity of the veins. The average adult body has
approximately 6 L (10 pt.) of blood. However, the
capacity of all the body’s blood vessels is much larger
than 6 L (10 pt.). When a person is healthy, the
difference between the blood volume and the capacity
of the blood vessels is constantly adjusted by a
complex autoregulation system. This system matches
the fluctuating blood needs of the various organs and
other parts of the body. Thus, when the body is
exercising, more blood flow will be directed to the
muscles from the organs that do not have as high a
metabolic need — e.g., the gastrointestinal tract.
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Conversely, when an individual eats a meal, more
blood will be directed to the gastrointestinal tract and
away from the muscles.

The change in the diameter of the arteries and veins
is governed by muscles in their walls. These muscles
can contract or relax in response to changes in blood
volume, heat, cold, injury, or an infection. These
muscles do not act as pumps, but their contraction or
relaxation changes the diameter of the vessels. If the
muscles of the arteries and veins contract, the diameter
of the vessels decreases, and the system holds less
fluid. But if these muscles relax, then the vessels dilate,
and the system can hold a larger volume of blood.

Loss of normal blood pressure is one indication that
the blood cannot circulate efficiently to the body’s
organs. There may be many reasons for the loss of
blood pressure. The end result in each case is the
same: body organs are no longer adequately perfused.
This means that the cells in these organs are not
receiving sufficient oxygen or nutrients and that waste
products of cell function — carbon dioxide and acids
— are not being removed. Without adequate perfusion,
the cells will die. This state of inadequate perfusion is
called shock.
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Part 5, Chapter 8

Shock

Circulatory shock is an emergency that, if not recognized and treated early, may cause the death of the patient. Early
recognition, treatment, and early rapid transport are essential.

Definition of Shock

Shock is the state of inadequate perfusion of the cells.

The ultimate result of inadequate perfusion for each

cell will be that it has too little oxygen and too much

acid. This will cause a series of cascading changes:

1. cell function stops

2. cells eventually die

3. when enough cells die, the tissue dies

4. when a significant amount of tissue dies, the organs
will die

5. when organs stop functioning, the body dies

The aim is to interrupt the series of changes before
cell death begins. The fundamental problem in shock,
regardless of cause, is a marked reduction in blood
flow through the tissues. Initially, that results in cellular
hypoxia (low oxygen) and ultimately, it results in
acidosis (accumulation of acids). The body tries to
compensate and control the metabolic consequences
of impaired tissue perfusion. After a certain point the
body can no longer compensate, all control is lost, and
shock becomes irreversible. The primary aim in the
treatment of shock is to increase tissue perfusion.
Unless this is done quickly, the patient will die. There
may be only a short time between the onset of shock
and the point when it becomes irreversible. It is
essential that the cause of the problem be identified
promptly, and the patient transported to hospital as
soon as possible.

Recognizing shock in the early stages and promptly
transporting the patient to hospital is one of the most
important functions of the OFA attendant. Any patient
in shock is in the Rapid Transport Category.

Since most OFA attendants are unable to use
intravenous fluids or advanced airway techniques to
treat shock, they must be even more alert to the early
evidence of shock.

Cellular Function

Shock is a lack of tissue perfusion causing a disorder
of the tissue’s cells. The cell is the smallest complete
unit of life. Cells with similar functions are grouped
together into tissues. Tissues with similar functions are
then grouped together into individual organs.

The heart and brain, which are the vital organs, are
much more important for the moment-to-moment
existence of the body than others. Should they fail
suddenly, the body will die very quickly.

The cells of tissues and organs have specific
functions. To function properly, each cell requires
energy and a system of waste removal. The cells use
oxygen and sugar to make energy. When a cell gets
little or no oxygen, it uses an alternative method to
make energy; this method is very inefficient and
generates a large amount of waste (mostly acids).

Oxygen is important to body cells because the lack
of oxygen will result in:

* loss of energy production
* accumulation of harmful waste products

Perfusion

Perfusion is the flow of blood to and from the body
cells. As blood flows to the cells, it carries life-giving
oxygen and nutrients. As the blood flows by the cells, it
gives up oxygen and nutrients in exchange for carbon
dioxide, acid, and other wastes. The blood then carries
these wastes away from the cell.
Proper cell function requires adequate perfusion.
The body achieves this with the circulatory system:
« blood (fluid transport of fuels and wastes)
e heart (pump)
» blood vessels (the system of arteries, veins, and
capillaries that transport blood to and from all the
individual cells of the body)

To ensure that the cells receive an adequate supply
of oxygen, the body must also have an intact
functioning respiratory system.
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Causes of Shock

Among injured patients, shock is almost always caused
by blood loss (hypovolemic shock). It is often made
worse by any condition impairing adequate air
exchange — e.g., chest injury. There are three main
causes of inadequate perfusion:

1. The volume of blood in circulation becomes
inadequate, resulting in hypovolemic shock:

* blood loss — bleeding
« fluid loss — burns, vomiting, diarrhea

2. The heart is damaged and fails to function properly:

» cardiogenic shock — myocardial infarction
(heart attack)

3. The blood vessels dilate excessively. In this
situation, the normal volume of blood is insufficient
to fill the dilated blood vessels to capacity. This
leads to inadequate tissue perfusion:

» anaphylactic shock — severe allergic reaction

» septic shock — severe bacterial infection

» neurogenic shock (spinal) — injury to the
nervous system

Any combination of problems with the heart, blood
volume, or blood vessels may cause inadequate
perfusion of the cells, leading to the state of shock. For
example, an injured worker with internal bleeding may
have hypovolemic shock complicated by a
heart attack.

Any condition that impairs adequate air exchange
and oxygen transfer in the lungs, such as airway
obstruction, pneumothorax, or flail chest, will worsen
the patient’s shock state.

The Body’s Response to Shock

The autonomic nervous system regulates the
circulatory system to provide adequate perfusion. The
tissues of the body require much more blood when
they are active than during rest. Without the autonomic
nervous system regulating the flow of blood, it would
be necessary to continuously supply all of the tissues
at the maximum rate. This would take much more
blood and a much larger heart. The autonomic nervous
system causes the arterioles leading to tissues at rest to
constrict and those supplying active tissues to dilate.
Blood is thus distributed according to need.
The blood pressure depends upon two factors:
1. the resistance to flow of the circulating blood by the
arterioles (arteriolar resistance)
2. the volume of blood pumped by the heart into the
systemic circulation (cardiac output)

Arteriolar resistance refers to back pressure exerted
by the arterioles on the blood flow. The concept of
arteriolar resistance (also called peripheral resistance)
is best illustrated by the example of the adjustable
nozzle at the end of a hose. Without a nozzle, a fully
open tap may not produce much pressure. With a
suitably adjusted nozzle, even a small flow from a tap
may produce pressure that propels the stream of
water forcefully.

The arterioles’ muscular walls are constantly
receiving nerve impulses from the autonomic nervous
system. This keeps them in a state of partial
contraction. Just as the pressure in the hose depends
on the amount of water flowing from the tap and the
adjustment of the nozzle, so the blood pressure
depends upon the cardiac output and the degree of
constriction of the arterioles in the arteriolar system.
The autonomic nervous system matches cardiac output
to peripheral resistance to maintain the blood pressure
and ensure adequate perfusion of the cells as their
needs change.

Any reduction in cardiac output will tend to cause a
reduction in systolic pressure. This change in pressure
is detected by special pressure receptors. The
receptors trigger the autonomic nervous system, which
attempts to restore cardiac output and blood pressure
to normal. The two key hormones in this system are
adrenalin and noradrenalin.

Adrenalin and noradrenalin cause:

* Anincrease in heart rate and a more forceful heart
contraction. These actions will increase cardiac
output and increase blood pressure.

« Constriction of the arterioles (vasoconstriction) in
non-vital organs — e.g., skin, kidneys, liver, gut —
which decreases the blood flow to these organs.
This action redistributes blood flow to the vital
organs (the brain and heart).

« Sweating (diaphoresis). This can increase fluid loss
and aggravate shock. The OFA attendant must watch
for this effect as it is a key sign in the detection
of shock.

The body has a great ability to compensate for
bleeding by using the same mechanisms that operate in
normal situations. The body compensates for the
decreased circulating blood volume by releasing large
amounts of adrenalin and noradrenalin. Consequently,
the arterioles in non-vital organs constrict and most of
the remaining blood volume is redistributed to the vital
organs (the heart and brain).
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Figure 8-1

This vasoconstrictive response attempts to maintain
blood pressure and perfusion of the vital organs until
lost blood can be replaced. However, it deprives the
other tissues of blood they need to maintain their
metabolic activity.

If blood volume loss continues or if shock is not
reversed by early medical treatment, the perfusion of
body organs will eventually become insufficient to
maintain normal cell function. As the condition
worsens, cells die, with subsequent tissue and organ
dysfunction. As the shock state progresses, the cardiac
output cannot be maintained, blood pressure falls, and
death becomes inevitable (see Figure 8-1 Body’s
response to hypovolemic and cardiogenic shock).

Patients with early signs of shock will demonstrate
increased autonomic nervous system activity,
especially the effects of increased adrenalin and
noradrenalin. The early signs of shock are coolness of
the skin, pallor, and sweating.

Body’s response to hypovolemic and cardiogenic shock

Types of Shock

This section discusses the following types of shock:
¢ hypovolemic shock

« cardiogenic shock

« anaphylactic shock

* bacteremic or septic shock

* neurogenic shock

Hypovolemic Shock

Excessive blood loss, as from injury, leads to
inadequate circulating blood volume. As a result of the
decrease in circulatory blood volume, there is
inadequate perfusion and a state of shock ensues.

A similar effect may occur because of fluid loss,
either through the gastrointestinal tract, such as with
profound diarrhea or vomiting, or from the body
surfaces, as when a patient has extensive burns.
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Signs and Symptoms of Hypovolemic Shock

Many of the signs and symptoms of shock are caused
by the body’s vasoconstrictive response. The following
signs and symptoms are listed in the order in which
they tend to occur as the shock state progresses.

Cool skin

Often an early sign of shock. It occurs when warm
blood is rerouted from the skin as a consequence of
the constriction of blood vessels (vasoconstriction).

Pallor

With vasoconstriction, blood is no longer flowing to
the surface of the body; consequently, the skin loses its
normal colour.

Sweating

This develops as a direct effect on the sweat glands
because of the autonomic nervous system’s response
to shock. It suggests that the shock state is more
advanced. The skin may be clammy or wet.

Increased heart rate (usually greater than
100 beats per minute)

This reflects the heart’s response to adrenalin and
noradrenalin. A more rapid heart rate usually indicates
a more severe state of shock.

Low blood pressure (hypotension)

This is defined as a systolic pressure reading of less
than 100 mm Hg measured on a blood pressure cuff.
Alternatively, the absence of the radial pulses indicates
a blood pressure reading of less than 90 mm Hg. Weak
or absent pulses indicate hypotension, which is a late
sign of shock and indicates a massive loss of blood
volume with the body unable to compensate.
Regardless of the cause, the patient is in very urgent
need of medical attention.

Alteration of behaviour and/or

level of consciousness (LOC)

In its early stages, shock is often associated with
anxiety, restlessness, or combativeness. This is due

in part to the release of adrenalin. As shock increases
and hypoxia becomes more pronounced, the patient
may become very agitated and restless. The agitation
may be more pronounced when there is a head injury.
As the perfusion of the brain decreases, the

LOC decreases.

Tachypnea (an increased respiratory rate of
between 20 and 30 breaths per minute)

Usually a patient in shock breathes more rapidly and
can gasp for breath with “air hunger” as a consequence
of hypoxia and acidosis. This sign may also be present
with associated chest injuries. The OFA attendant must
be very concerned about an associated chest injury if
the respiratory rate is greater than 30 breaths/min.

Thirst

Owing to a reduced blood volume, patients in shock
often complain of intense thirst. The patient should be
given nothing by mouth in case surgical treatment

is required.

Patients with Hypovolemic Shock Who Must
Receive Special Consideration

Athletes

The trained athlete has a well-conditioned heart muscle
and cardiovascular system. The normal resting heart
rate may be below 50 beats per minute. As a
consequence, despite significant blood loss, the athlete
may adequately compensate for shock. Therefore, an
athlete may not exhibit an increased heart rate or
diminished blood pressure until either a large volume
of blood has been lost or the shock state has

become advanced.

Pregnant women

During pregnancy, a woman will have up to a 20%
increase in blood volume. Consequently, following
trauma, she may not initially exhibit signs of shock. The
fetus, however, will experience profound shock as the
maternal vasoconstrictive response to shock shunts the
blood from the fetus to the maternal vital organs. Any
woman pregnant longer than 20 weeks who has
received trauma, even if insignificant — e.g., a fall on
stairs — should be referred to a physician for
assessment. Any pregnant woman who has received
significant trauma — e.g., a limb fracture, or chest or
abdominal trauma — or exhibits any signs of shock is
in the Rapid Transport Category.

Cardiac Patients

There are two major complications with

cardiac patients:

1. Cardiac patients are at a higher risk of developing
shock from trauma because of their weaker hearts.
Furthermore, they may also develop chest pain
and/or shortness of breath.
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2.Patients on heart medication may not exhibit
the early signs of shock because these
medications may dampen the body’s normal
vasoconstrictive response.

Any cardiac patient who has received significant
trauma must be watched closely and put into the Rapid
Transport Category if the OFA attendant finds signs
of shock.

Cardiogenic Shock

In cardiogenic shock, the heart muscle does not pump
enough blood to peripheral tissues. The most common
cause of cardiogenic shock is acute myocardial
infarction (M, or heart attack). The strength and force
of the left ventricular contraction is reduced because of
extensive structural damage to the ventricle wall. Other
conditions that can cause cardiogenic shock include
congestive heart failure and chest trauma —
e.g., contusion of the heart, pericardial tamponade, or
tension pneumothorax.

The signs and symptoms of cardiogenic shock are
essentially the same as seen with hypovolemic shock.

Anaphylactic Shock

This condition is caused by a severe allergic reaction. It
may be caused by the injection, ingestion, or inhalation
of a foreign protein substance into a person sensitized
to it. The allergic reaction may lead to a loss of the
normal tone of the blood vessels. The shock state is
caused by abnormal systemic dilatation of the blood
vessels (vasodilation), causing the blood pressure to
drop and resulting in body-wide inadequate perfusion
of the cells.

Agents that may commonly cause anaphylactic
shock include insect stings, antibiotics, seafood, nuts,
and blood or other transfusions. Some individuals
susceptible to severe allergic reactions wear medical
alert bracelets or necklaces and may also carry an
epinepherine auto-injector (refer to page 233, 234).

This form of shock is distinguished by its rapid
onset. One cannot predict how severe the allergic
reaction is likely to be in susceptible individuals. Severe
reactions may occur immediately or be delayed for half
an hour or more. There may be constriction of the
upper airway and the bronchioles, with impaired
breathing. The impairment of breathing and of proper
circulation prevents the normal supply of oxygen from
reaching the cells. Patients undergoing a suspected
anaphylactic reaction are in the Rapid
Transport Category.

Signs and symptoms of anaphylactic shock

Patients experiencing anaphylactic shock may be

identified by any of the following signs and symptoms:

» a medical alert bracelet or necklace indicating
an allergy

» generalized itching

* numbness and tingling, especially about the face
and mouth

» blotchy areas of raised reddish-pink swelling of the
skin that are very itchy (hives)

+ swelling of the tongue and face

+ tightness in the throat or upper airway

» breathing difficulty, possibly with wheezing

* atight discomfort across the chest

» general weakness, restlessness, dizziness, or anxiety

» abdominal cramps, diarrhea, or vomiting

* arapid, weak pulse

Bacteremic or Septic Shock

Profound circulatory collapse may result when certain
bacteria invade the bloodstream. It is believed that
these bacteria produce toxins. They ultimately affect
the blood vessel walls, causing generalized
vasodilatation and, ultimately, diminished tissue
perfusion. This type of shock is seen most often in a
hospital setting. It also has been recognized in women
as toxic shock syndrome associated with the use

of tampons.

Signs and symptoms of septic shock

+ Confusion is often the earliest sign due in part to
bacterial toxins

» High fever with warm, flushed skin that later
becomes cool and pale

* Increased pulse rate

* Increased respiration

Neurogenic Shock (Spinal Shock)

In neurogenic shock, the blood vessels to the lower
extremities, abdomen, trunk, and sometimes part of the
upper extremities suffer impairment of their autonomic
nerve control. As a consequence, the blood vessels
dilate markedly, increasing their capacity. The patient’s
blood volume becomes pooled in these dilated blood
vessels, resulting in a reduced return to the heart.
Although there is no actual blood loss, the patient’s
normal blood volume is inadequate to maintain
perfusion of the cells.

72 Part 5, Cardiovascular System



Neurogenic shock occurs only in the presence of a
spinal cord injury with complete paralysis. Neurogenic
shock does not occur with spinal fractures alone.

Spinal shock is a rare cause of shock in trauma
patients, even in those who have suffered spinal cord
injuries. Trauma patients with shock are much more
likely to be in hypovolemic shock caused by internal
injuries. All injured patients found in shock, regardless
of the presence of spinal injuries, must be treated as
though their shock is caused by acute blood loss.

Signs and symptoms of neurogenic shock

e Paralysis and numbness of the lower extremities and
various portions of the trunk

» Possible impaired breathing as a consequence
of paralysis of the chest muscles (see Special
Precautions for Patients with Spinal Cord Injury)

* May have warm and dry skin in the extremities

* May have a lack of a radial pulse

The General Principles of

Shock Management

The evaluation and management of the injured worker
in shock follows the Priority Action Approach outlined
on page 18.
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Part 5, Chapter 9

Bleeding and its Management

This chapter introduces the OFA attendant to the characteristics of bleeding and provides guidance on bleeding

recognition and management.

Hemorrhage Characteristics

Bleeding (hemorrhage) is the loss of blood from
arteries, veins, or capillaries. The rate at which blood is
lost is significant. The average adult may comfortably
lose 500 ml (approximately 1 pt.) of blood over 15 to
20 minutes — e.g., as with a blood donation. During
this 15 to 20 minutes, the body adapts to its loss quite
well. If larger amounts are lost or this amount is lost
more quickly, the patient may go into shock. If massive
bleeding is not controlled, the patient may die.
Consequently, brisk hemorrhage should be identified
and controlled in the primary survey. Rapid external
blood loss is usually manageable by direct pressure on
the wound. Bleeding may be external or internal.

Internal

The skin is not broken and bleeding may not be visible.
Hidden bleeding into the thoracic or abdominal cavities
or into muscle surrounding a fracture can account for a
large amount of blood loss.

External

There is a break in the skin and blood escapes to
the outside.

No matter whether bleeding is internal or external, it
can be serious as it may cause shock.

Descriptions of bleeding are usually divided into
arterial, venous, and capillary, according to which
vessel is mostly involved. Arterial bleeding is often the
most rapid and significant bleeding, and may be
difficult-to-control. Capillary and venous blood loss
can also be significant but is usually easier to control
with direct pressure. All wounds will include some
capillary bleeding and most arterial bleeding will
involve a corresponding vein.

Arterial Bleeding

Blood from an artery spurts or pulses out and is
usually bright red (see Figure 9-1 Hemorrhage
characteristics). It may be very brisk if a large vessel
is involved.

Venous Bleeding

Blood from a vein generally comes in a steady flow
and its colour is much darker than arterial blood (see
Figure 9-1 Hemorrhage characteristics). Venous
bleeding may also be very brisk if a large vessel

is involved.

Arterial spurt
— bright red

—_—

Venous flow
— dark red

Figure 9-1 Hemorrhage characteristics

Capillary Bleeding

Bleeding from capillaries is a continuous, steady ooze.

The Body’s Natural Response to Bleeding

The body naturally attempts to stop bleeding (achieve

hemostasis) in two ways:

1. Retraction of blood vessels: The elastic muscle
fibres in the walls of the damaged blood
vessels cause them to pull back into the tissue,
thus constricting them at the cut ends. This
reduces bleeding.

2. Clotting: Special elements in the blood form a clot,
which seals the injured portion of the vessel and
stops the bleeding.

In some cases, the damage to blood vessels is so
severe that clots cannot form, nor can the damaged
blood vessels constrict effectively. Blood loss may
sometimes be so fast that if the OFA attendant waits for
the body’s natural response, the patient may go into
shock or bleed to death. For clotting to take place, the
flow of blood from the wound must be slowed or
stopped for at least a few minutes.
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Internal Bleeding

Internal bleeding is usually associated with injury to the
internal organs resulting in hemorrhage into one of the
body cavities — e.g., the thorax or abdomen. It can
also occur with fractures of the pelvis or a femur.
Because the bleeding is not directly visible, the OFA
attendant must rely on the mechanism of injury and the
findings during the assessments to suspect and
diagnose internal bleeding.

Patients with internal bleeding are in the Rapid
Transport Category.

In some cases, the onset of signs and symptoms of
internal bleeding may be delayed. The OFA attendant
must therefore use the secondary survey and continual
re-evaluations, watching for signs and symptoms of
shock to diagnose internal bleeding.

Internal bleeding may produce shock. Internal
bleeding must be suspected when a patient’s condition
deteriorates following an injury.

Signs and Symptoms of Internal Bleeding

* The skin becomes cool or cold, pale, and clammy
* The pulse becomes weak and rapid
* The patient may have air hunger or shortness
of breath
¢ The patient may faint or become dizzy
* The patient may be thirsty, anxious, and restless
* The patient may be nauseous and may vomit

External Bleeding

Bleeding from skin lacerations is an example of external
bleeding. Ordinarily, for most minor wounds, bleeding
stops on its own within minutes, as the body has its
own defence system against blood loss. When larger
blood vessels are involved, however, it is often
necessary for the OFA attendant to control bleeding
(see Figure 9-2 Pressure applied to wound).

The OFA attendant must follow the Priority
Action Approach.
1. Airway open, with C-spine control if necessary.
2. Breathing adequate.
3. Circulation assessed and bleeding controlled.

Pressure applied to wound

Figure 9-2

The Three Ps of Hemorrhage Control

In the control of external hemorrhage, the OFA
attendant must remember three basic elements:

1 Pressure
Pressure applied directly on the wound
2 Patient “Position-At-Rest”

The patient should be at rest, lying down. Putting the
patient at rest will lessen his or her anxiety and help the
bleeding to slow down.

3 Part “Prevent Movement”

Preventing unnecessary movement of a bleeding part
may help to slow down the flow of blood. If moving
the extremity causes extreme pain or aggravates the
injury, do not elevate the limb.

Pressure

Pressure applied directly on the wound will control
nearly all types of bleeding. Pressure may first be
applied with a gloved hand. If available, soft, clean, and
absorbent material such as a dressing, shirt, towel, or
handkerchief may be used. In this situation, obviously a
sterile pressure dressing or gauze pads are preferred.
Once the sterile dressing is in place, pressure on the
wound is maintained by a bandage that secures the
dressing. To minimize further damage, the injured limb
should be supported while the dressings and bandages
are being applied. The entire sterile dressing should be
covered above and below the wound by the bandage,
tightly secured. If the dressing becomes blood-soaked,

Chapter 9: Bleeding and its Management 75




the OFA attendant should apply additional dressings
over the initial dressings and continue to apply direct
pressure over it.

On occasion, with persistent venous or capillary
bleeding through the dressing, the OFA attendant may
feel it necessary to remove the dressing once, to
visually ensure that pressure is being applied directly
on the wound. If bleeding persists despite additional
dressings and bandages, the OFA attendant should
apply firm pressure over the wound with a gloved hand
for 5 minutes. Arterial wounds that are
difficult-to-control may require a tourniquet for
bleeding control (see Figure 9-3 Tourniquet used for
difficult-to-control hemorrhage).

Scalp wounds are notorious for persistent bleeding,
owing to the difficulty of applying direct pressure with
dressings, and also due to the fact that the scalp
vessels do not vasoconstrict as readily as vessels in
other locations.

Figure 9-3 Tourniquet used for difficult-to-control
hemorrhage
Tourniquets

Tourniquets are rarely needed. If a patient is bleeding
severely enough to require a tourniquet, the patient is
in the Rapid Transport Category.

A tourniquet is a constricting or compressing
bandage used to control severe bleeding from an
extremity and can be used to control hemorrhage in the
following circumstances:

« if all other methods fail, or

+ if another life-threatening priority demands the
OFA attendant’s attention or if you are unable to
get to the injury, e.g., an arm or leg is trapped in
machinery or equipment, and you cannot get to the
bleeding site to apply direct pressure (see Figure
9-4 Application of a tourniquet at a long bone).

Figure 9-4

Application of a tourniquet at a long bone

The tourniquet is applied proximal to the wound and
on the upper arm or the thigh where the artery can be
compressed against a single long bone (see Figure 9-3
Tourniquet used for difficult-to-control hemorrhage). If
there has been an amputation, it should be as close to
the end of the stump as possible.

The best type of tourniquet to use is a windlass style
tourniquet that is designed for tactical applications
such as a Combat Application Tourniquet (CAT), which
has been studied and recommended for use in a first
aid setting. An Esmarch bandage is a reasonable
alternative if a windlass style device is not available. If
an Esmarch bandage is not available, the best
substitute is a 7.5 cm (3 in.) tensor bandage.

Certain precautions must be observed when
using tourniquets:
¢ Do not use a tourniquet unless other means of

hemorrhage control are ineffective or another

life-threatening priority demands the OFA
attendant’s attention.

+ If at all possible, avoid using material such as belts,
rope, or wire, which can cut into tissue.

« Ensure that the tourniquet is applied with sufficient
pressure. A loose application will increase venous
blood flow from wounds beyond the tourniquet.
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» Tourniquets, once applied, must never be released
by the OFA attendant or covered by bandages.

* The patient must be clearly marked as having a
tourniquet and the time it was applied. Fix a large
tag to the patient’s body, preferably not to the
clothes but to a limb. An alternate method would be
to write in ink on the patient’s skin in large letters
“tourniquet” at the time it was applied.

» Patients requiring tourniquets are in the Rapid
Transport Category. The OFA attendant should not
waste time applying local splinting techniques.

Immobilization for Hemorrhage Control

Bleeding from an injured extremity often occurs
because muscles are lacerated by the sharp ends of
broken bones or because vessels lying in the fractured
bone continue to bleed.

When there is a break in the tissue, whether it is soft
tissue or bone, some of its ability to support itself is
lost. Until the injured part is effectively immobilized,
any movement may cause further damage and
continued bleeding. For this reason, immobilization of
a fractured or lacerated extremity may help to maintain
the hemorrhage control.

The General Principles of Management of
External Hemorrhage

The evaluation and management of the injured worker
with hemorrhage follows the Priority Action Approach
outlined on page 18. Any patient bleeding severely
enough to require the use of a tourniquet is in the
Rapid Transport Category (RTC).

Special Hemorrhage Problems

Neck

Bleeding from the neck presents several problems for
the OFA attendant. If the bleeding is severe, the OFA
attendant must provide immediate and continued direct
hand pressure on the wound until medical aid is
reached. Swelling associated with this type of injury
may also compress the airway. The OFA attendant must
monitor the patient for signs of airway problems and
treat accordingly.

Any patient with a penetrating wound to the neck
that has progressive local swelling or that seems to
have penetrated the muscles is in the Rapid Transport
Category. This is because of the possibility of airway
compression from hidden bleeding or damage to
important underlying structures.
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Part 5, Chapter 10

Traumatic Cardiovascular Emergencies

The OFA attendant may be called to attend a cardiovascular emergency. This chapter introduces the OFA attendant
to traumatic cardiovascular emergencies. Although contact sports and crushing accidents can also cause cardiac
injury, the most common blunt traumatic injury to the heart is caused by impact with steering wheels.

Contusion to the Heart

Cardiac (myocardial) contusion may be caused either
by compression of the heart between the sternum and
the vertebral column or by sudden deceleration of the
body, causing the heart to be thrust against the chest
wall (see Figure 10-1 A mechanism of injury for
myocardial contusion). All injured workers with blunt
anterior chest trauma are at risk for a

myocardial contusion.

Injury to the heart can vary from small areas of
bruising to full-thickness contusion of the cardiac wall
(see Figure 10-2 Multiple contusions of the heart); the
latter may result in immediate or subsequent
cardiac rupture.

The most common symptom of myocardial
contusion is anterior chest pain, often indistinguishable
to that of a heart attack (myocardial infarction) (see
Signs and Symptoms of Heart Attack). The chest pain
may start immediately or within a few hours of the
trauma. The patient may complain of palpitations —
awareness of a rapid, throbbing heartbeat — or of
having difficulty breathing, or may be in shock.
Myocardial contusion may coexist with a
hemopericardium — blood in the pericardial sac — and
present with the signs of pericardial tamponade (see
the next page). Lethal cardiac rhythms are the major
complication of myocardial contusion.

Management of Myocardial Contusion

Management of the patient with suspected myocardial
contusion should follow the Priority Action Approach
outlined on page 18. All patients with suspected
myocardial contusion are in the Rapid Transport
Category. When managing such patients, the OFA
attendant should follow the General Principles of
Management of Chest Injuries.

Vertebral column.

Sternum

Heart

Figure 10-1

A mechanism of injury for
myocardial contusion

f |

Multiple contusions of the heart

Figure 10-2
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Pericardial Tamponade Management of Patients with

Pericardial tamponade is a condition in which the Major Vessel Injury

pumping action of the heart is impaired by Patients with major vessel injury may experience
compression of the heart by entry of blood or other life-threatening exsanguination — massive hemorrhage.
fluid into the pericardial sac. The accumulated fluid in Such patients are in the Rapid Transport Category.

the pericardial sac must be drained or the patient will Management should follow the Priority Action

soon die from shock. Approach outlined on page 18 and the General

- . . Principl f M t of Chest Injuries.
Recognition of Pericardial Tamponade rinciples of Management ot Lnhest Injuries

In addition to the general signs of chest injury the

patient may demonstrate any or all of the following:

» restlessness

* air hunger

» rapid and weak or absent pulse with other signs
of shock

e Ccyanosis
» distended neck veins as a result of the backup of
blood that cannot get into the heart

Management of Pericardial Tamponade

This condition is a life-threatening emergency and
requires urgent medical attention at a hospital. It should
be managed according to the Priority Action Approach
outlined on page 18. All patients with suspected
pericardial tamponade are in the Rapid Transport
Category. When managing such patients, the OFA
attendant should follow the General Principles of
Management of Chest Injuries.

Injury of the Major Vessels

There are several large blood vessels in the chest.
Injuries to any of these vessels may cause massive,
rapidly fatal hemorrhage. Any patient who is in shock
and who has a significant chest injury may have an
injury to a large blood vessel. The bleeding may not be
apparent, as it remains inside the chest cavity.

The major vessels may be damaged by either blunt
or penetrating injuries to the chest, upper abdomen, or
lower neck. Other injuries may mask the signs of major
vessel damage. Chest pain, dyspnea, back pain, or
inability to move the lower extremities may indicate
injury to the major vessels. The patient may be in
shock. Even without shock, an absent pulse in any limb
may indicate major vessel injury in the absence of any
other obvious cause — e.g., fracture.
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Part 5, Chapter 11

Non-Traumatic Cardiac Emergencies

Cardiac emergencies are common in the western world. This chapter introduces the OFA attendant to non-traumatic

cardiac emergencies.

Coronary Artery Disease

Coronary artery disease is the leading cause of death in
the western world, killing 75,000 Canadians each year.
One-quarter of the victims are under 65 years of age.
Most of deaths from coronary artery disease occur
before the person reaches hospital. Of those who do
reach hospital, the average time between the onset of
symptoms and their arrival is 4 hours.

While the heart pumps blood to the whole body, it
also has its own system of blood vessels to supply its
tissues with oxygen and nutrients, and to remove
wastes. The two major arteries that carry blood to the
heart muscle are the left and right coronary arteries.

A heart attack is commonly caused by a sudden
obstruction of a coronary artery or one of its branches,
with loss of blood supply and oxygen to the heart
muscle beyond the obstruction. Although there may be
oxygenated blood within the heart waiting to be
pumped to the body, the heart muscle is too thick to
benefit from this blood and requires its own blood flow
through the network, or arteries, arterioles, and
capillaries. Disruption of these vessels results in
hypoxia of the heart cells and subsequent death of a
portion of the heart tissue.

Atherosclerosis

Atherosclerosis is a process by which the arteries
become narrowed. The process may take place in the
coronary arteries or other areas of systemic circulation,
most particularly the brain, the kidneys, and the large
vessels of the lower aorta and the arteries of the

lower extremities.

Atherosclerosis is a buildup of fatty deposits in the
inner walls of the artery. These deposits, known as
plaque, are made up of fats such as cholesterol and
other particles. The inner diameter of the artery is thus
narrowed (see Figure 11-1 Inside of a narrowed artery
with atherosclerosis), restricting the flow of arterial
blood. Over time, calcium can be deposited at the site
of the plaque, causing the area to harden. The
hardening of the artery causes the vessel to lose its

elasticity, which affects blood flow and increases blood
pressure. The plaque causes a roughened surface of
the internal lining of the artery, which may lead to
blood clots being formed, and these may subsequently
obstruct the vessel. The clot may break off and form a
plug (embolus). It is the process of atherosclerosis with
obstruction of a coronary artery that causes

heart attacks.

Figure 11-1

Inside of a narrowed artery with
atherosclerosis

The following risk factors increase the probability of

atherosclerosis and heart attack:

* smoking

« high blood pressure (hypertension)

» high level of cholesterol or other fatty substances in
the blood

« poor level of physical fitness

* obesity

« diabetes

« family history of heart attacks in middle age

» prolonged stress
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Angina Pectoris

The heart muscle works with greater effort when the
body is subjected to physical or emotional stress.

Healthy coronary arteries will dilate to supply the
heart muscle with more oxygen to meet its
increased demands.

In the presence of advanced coronary artery
disease, the atherosclerotic narrowed vessels cannot
dilate to provide for the increased requirements of the
heart muscle. Heart muscle becomes starved for
oxygen when demand increases. That lack of oxygen
may precipitate chest discomfort, which is called
angina pectoris. The discomfort is experienced
differently by each individual; some describe it as a
pain, others pressure, others a tightness. For some, it is
a very severe pain; for others, their discomfort or
tightness is mild, or vague. The OFA attendant should
not assume that because the sensation is not severe
that the pain is not significant.

The pain of angina pectoris usually will ease and
disappear if the patient rests and the physical or
emotional stress ceases. As the heart rate and strength
of contraction return to normal, the narrowed coronary
arteries can once again meet the heart muscle’s
decreased demands for oxygen and the chest pain
recedes. Angina attacks seldom last more than 15
minutes. If they last longer than 30 minutes, the OFA
attendant must presume the patient is having a
heart attack.

Signs and Symptoms of Angina Pectoris

The signs and symptoms of an angina attack may
vary from person to person, but for each individual the
nature of the discomfort is often of the same intensity,
duration, and location. As science and medicine
progresses, advances in angiographic and surgical
procedures means that fewer and fewer people suffer
from angina. Many people have their arterial narrowing
fixed, and do not suffer from angina anymore.
However, if any noticeable changes occur in the
individual’s regular pattern of angina pain, the patient
must be managed as if he or she is suffering from a
heart attack.

Pain or discomfort

* May occur suddenly or build up gradually.

e s usually located beneath the sternum in the
anterior chest and may radiate across the anterior
chest. It may be felt in the left or right arm,
sometimes as far down as the wrist. It may also

radiate up into the neck or jaw or through to
the back. Sometimes it is felt only in the upper
mid-abdomen and is therefore assumed to
be indigestion.

* Angina Pectoris will usually last less than
15 minutes.

* The most common descriptions are of mild to
moderate pressure, squeezing, or vice-like tightness.
It is usually quickly relieved by nitroglycerin tablets
or spray taken sublingually — under the tongue —
and with the administration of oxygen.

» lItis not influenced by deep respiration, coughing,
or movement.

Associated signs and symptoms

* Nausea

+ Belching

* Apprehension or uneasiness
+ Pallor

* Shortness of breath
*  Weakness or fatigue

Management of Angina Pectoris

Individuals suffering from angina are able to carry on
reasonably normal lives by taking medications that
dilate the coronary arterial blood vessels. Angina
sufferers usually carry nitroglycerin (a prescription
medication), which they take at the onset of angina
pain. The OFA attendant can assist the patient in taking
nitroglycerin medication if the patient has it with them.
If the patient has taken an erectile dysfunction
medication — e.g., Viagra™, Cialis™, or Levitra™ —
within the last 24 to 48 hours, then the patient cannot
take nitroglycerin. Patients who cannot take angina
medication due to taking an erectile dysfunction
medication within the previous 24 to 48 hours of the
onset of angina pain require urgent
medical intervention.
» Nitroglycerin pills are placed sublingually — under
the tongue — and allowed to dissolve.
» Spray is also used orally/sublingually according
to instructions.
+ Some patients may be wearing a nitro patch —
avoid touching it with a bare hand.

The patient should take nitroglycerin only as
instructed by a physician. Nitroglycerin should never
be given to a patient with chest pain unless it has been
prescribed for the patient. It may cause serious
complications in some patients who are having a heart
attack. The OFA attendant can assist the patient in
taking the medication and finding a comfortable
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artery

position. If applicable, do not delay in providing
oxygen unless you can quickly prove that the patient
has normal blood oxygen saturations.

Patients with angina pain not relieved by
nitroglycerin are in the Rapid Transport Category.

Patients who have taken repeated doses of
nitroglycerin may have a weak pulse as a result of
generalized blood vessel dilatation. This causes
hypotension. On occasion, such patients may have a
brief fainting episode. They should be transported in
the supine position.

Patients suffering from an angina attack with any of
the following symptoms must be assessed by a
physician before returning to work:

» prolonged pain

* incomplete resolution of symptoms after 1 dose of
nitroglycerin

* sweating

» shortness of breath

Heart Attack (Myocardial Infarction)

When part of the heart is deprived of oxygen and the
condition continues for long enough, the heart muscle
cells in that area will die. This is called a heart attack or
myocardial infarction (Ml).

Ml is usually caused by a progressive narrowing of
the coronary arteries. This is due to atherosclerotic
plaques, which develop over the years in the lining of
the coronary arteries. Actual occlusion — blockage —
of the artery usually occurs suddenly as a result of a
thrombus (blood clot) forming on the rough lining of
the artery when the plaque ruptures (see Figure 11-2
Myocardial infarction).

Right coronary /== A Left coronary artery

Left anterior
descending
artery

Blood clot

3/ Area of
infarction in
left ventricle

Figure 11-2  Myocardial infarction

Signs and Symptoms of Heart Attack

Chest pain is the classic symptom of most heart
attacks (see Figure 11-3 Chest pain of heart attack).

Figure 11-3

Chest pain of heart attack

Pain or discomfort

* It may occur suddenly and may come on when the
victim is at rest.

e Itis usually substernal — in the anterior chest,
beneath the sternum — and often radiates across
the chest.

* Some patients may not experience chest pain but
may have upper abdominal discomfort usually
associated with belching, gas, and indigestion.

» It may radiate to one (usually the left) or both arms,
sometimes as far as the wrist. It may also radiate up
to the neck and jaw or through to the back.

* It may be described as choking, squeezing,
vice-like, burning, or intense. Patients often
experience a feeling of pressure.

* It usually lasts longer than 30 minutes and
is constant.

« Itis not affected by coughing, movement, or deep
respiration; relief does not come with nitroglycerin
or rest.
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Associated signs and symptoms

* Apprehension — the patient may feel he or she is
going to die

¢ Denial — the patient refuses to accept the
seriousness of the symptoms

* Marked weakness, especially in the arms

* Shortness of breath or difficulty breathing

* Sweating, sometimes profuse

» Pallor

* Nausea or vomiting

» Desire to defecate

*  Weak and rapid pulse, although in some cases the
pulse rate decreases

Three Major Complications that Most
Often Cause Death

1. Arrhythmia — a disturbance in the heart’s rate
or rhythm

2. Congestive heart failure

3. Cardiogenic shock
(see Cardiogenic Shock)

Sudden Cardiac Death

Almost half of all patients with acute myocardial
infarction die before reaching a hospital. This is most
often due to an arrhythmia, an irregular rhythm of the
heart preventing effective pumping of blood. The most
common lethal arrhythmia is ventricular fibrillation.
This arrhythmia occurs when the ventricles cease to
beat with an organized, forceful contraction and all the
heart muscle cells contract randomly and
independently. With impaired cardiac output, the heart
muscle starves for oxygen, and eventually runs out of
energy to contract at all. This leads to asystole, which
means a cardiac standstill, which is usually a
universally lethal arrhythmia.

Sudden cardiac death may also occur as a result of
other causes, such as congestive heart failure,
pulmonary embolism, or cardiogenic shock.

Management of Heart Attack

The presence of chest pain in a conscious patient must

be considered an urgent priority.

1. Keep the patient quiet and calm. The patient should
be supine or in a position of comfort, if short
of breath.

2. Conduct a primary survey.

3. Keep the patient comfortably warm.

4. Patients with chest pain, suspected of having a heart
attack, are in the Rapid Transport Category.

5. A conscious patient should be encouraged to chew
and then swallow one adult 325 mg Acetylsalicylic
acid (ASA or Aspirin®) tablet or chew and then
swallow two low-dose (2 x 81 mg) tablets,
if available.

6. Do not allow the patient to move unassisted.

7. The vital signs should be carefully monitored. Be
prepared to perform an intervention if the patient’s
condition deteriorates.

8. Complete the secondary survey while en route or
while awaiting transportation.

Congestive Heart Failure

The strength of contraction of the left ventricle is often
decreased by myocardial infarction so that the heart
fails to pump effectively. The left ventricle cannot pump
effectively when it is damaged. Because the ventricle
does not empty completely, blood backs up into the
left atrium and the pulmonary veins. Pulmonary
congestion develops because vessels in the lungs
become swollen with blood. Pulmonary edema will
develop if excessive back pressure occurs in the
capillaries of the lungs, causing plasma to leak into the
alveoli and bronchial walls. Pulmonary edema
interferes with normal oxygen and carbon dioxide
exchange. The pulmonary congestion and pulmonary
edema associated with heart problems is called
congestive heart failure. Other cardiogenic causes of
congestive heart failure, aside from myocardial
infarction, include:
* hypertension
+ valve disease
+ failure to take cardiac medications
+ arrhythmia
* too much salt in the diet
» too much exercise or stress in an individual with
heart damage

For further details on pulmonary edema, see
Pulmonary Edema.

Signs and Symptoms of Congestive
Heart Failure

History

» If caused by left ventricle failure, there may be:
* chest pain associated with heart attack
* increased or decreased blood pressure
* history of previous attacks
« history of rheumatic fever or valve disease
* excess exercise or stress
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¢ Dyspnea:
* when severe, inability to lie down
* on exertion
« at night, relieved by sitting up

Physical findings

* There may be increasing respiratory distress.
The patient may become agitated, apprehensive,
restless, or confused. He or she may exhibit panic
and air hunger.

* Chest pain may be present, but it is not a
reliable symptom.

* There may be pallor and cold, clammy skin.

« Cyanosis is possible.

* There may be tachycardia, with pulse greater than
100 beats per minute.

* The patient may cough, producing frothy white or
pink sputum.

*  Wheezing respiration is possible.

» The patient often feels better sitting upright and the
dyspnea worsens as the patient lies down.

* Neck veins may be distended.

* Ankles may be swollen.

Management of Congestive Heart Failure

1. Keep the patient quiet and calm. The patient should
be sitting upright in a position of comfort with the
legs dangling if possible.

2. Conduct a primary survey.

3. If applicable, position the patient 3/4 prone.

4. Patients with pulmonary edema are in the Rapid
Transport Category.

5. Conduct a secondary survey during or while
awaiting transportation.

Summary of Chest Pain Management

Chest pain in the conscious patient should be regarded
as a top priority.

Assessing the Patient
Primary survey

Assess the level of consciousness. If the patient is
unresponsive, open the airway and check for breathing.
If the patient is not breathing normally or agonal
breathing is seen (sporadic gasping breaths), the need
is for CPR/AED rather than examination and
assessment. If the patient is responsive, complete the
primary survey and briefly interview the patient
focusing on their chief complaint. Patients with chest
pain lasting longer than 30 minutes are in the Rapid

Transport Category. Ensure BC EHS is updated and
conduct a secondary survey while awaiting
transportation.

Secondary survey

These assessments and questions are conducted

during the various components of the

secondary survey.

*  What are the vital signs?

*  When did the pain start?

+ How does the patient describe the pain?

* How severe is the pain?

*  Where is the pain?

* Does the pain radiate and where?

*  What was the patient doing at the onset?

» Is the pain aggravated or lessened with respiration,
exercise, or rest?

* Has this happened before?

» Is the patient taking medication?

*  What, if anything, is the patient taking for pain?

* Is the patient nauseous?

» Are there any signs of distended neck veins or lower
extremity edema?

* Is the patient coughing frothy sputum, which may
be bloodstained?

These questions are designed to be a summary of
all the important facts about the problem. Answers
should be recorded and accompany the patient to the
medical facility or be provided to the ambulance
paramedics when they arrive on the scene.
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Part 5, Chapter 12

Cardiopulmonary Resuscitation (CPR)

Tissues, especially the brain, require an adequate supply of oxygenated blood to maintain vital functions. Organ
functions will deteriorate rapidly over a few minutes if this supply is interrupted. Sudden cardiac arrest is an abrupt,

unexpected loss of heart pump function

Cardiopulmonary resuscitation (CPR) is an emergency procedure used when a person is unresponsive and is not

breathing at all or is not breathing normally.

The Priority Action Approach outlined in this chapter follows the Basic Life Support guidelines recommended by
the Canadian Consensus Guidelines Task Force and the International Liaison Committee on Resuscitation, except for

the treatment of airway emergency in trauma patients.

Whenever an OFA attendant approaches a patient, the Priority Action Approach must be followed.

Cardiopulmonary resuscitation consists of:
« artificial circulation for the patient

* maintaining the patient’s airway

» artificial ventilation for the patient

CPR can be performed quickly and with minimal equipment or help from another person. CPR must be practiced
frequently to maintain a high standard. CPR methods are frequently updated as new medical information becomes
available. Therefore, the reader should refer to the current guidelines for basic CPR as recommended by the

Canadian Consensus Guidelines on First Aid and CPR.

Overview

If the patient is not breathing normally or agonal
breathing is seen (sporadic gasping breaths), the patient
is assumed to be in cardiac arrest. In the most current
guidelines, the OFA attendant should administer 30
external chest compressions to artificially circulate the
patient’s blood. If the patient remains unresponsive, the
OFA attendant should provide 2 ventilations using a
pocket mask. If the OFA attendant is unable or
unwilling to perform ventilations, continuous chest
compressions alone (without ventilations) are still
effective, especially when BC EHS resources have been
activated and the OFA attendant knows they will be on
scene within minutes.

External chest compressions, when efficiently
performed according to current guidelines, may
provide approximately 25% of normal blood flow to the
brain. This amount of circulation is usually sufficient to
preserve life until cardiac function resumes — often
with the use of an automated external defibrillator
(AED); see Figure 12-1 — or until advanced life support
becomes available.

Figure 12-1  Automated external defibrillator (AED)

When another trained person becomes available,
two-rescuer CPR is initiated. If another person with
CPR training is not available and the attendant becomes
fatigued, it may be possible to train a bystander how to
perform chest compressions. Training a bystander how
to perform chest compressions will allow the attendant
and second rescuer to switch places every 2 minutes.
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CPR is most effective when started immediately
after cardiac arrest has occurred. However, this does
not mean CPR should not be initiated if there is doubt
as to when the cardiac arrest occurred.

All patients who are in cardiac arrest should receive
resuscitation unless exceptional circumstances apply.

The following are reasons to NOT start CPR:

» There is clear evidence that death has occurred; for
example, if there is decapitation, transection (the
body cut in half) or decomposition.

« The adult patient has been documented to have
been completely submerged in water for more than
60 minutes. Where doubt exists as to the duration
of the submersion, the OFA attendant will follow
resuscitation procedures.

* There is a situation involving multiple patients where
treatment and transport of patients with vital signs
found in life-threatening condition take precedence
over those found in cardiac arrest (see Triage
of Patients).

« The patient has an Advanced Directive (directions
given by a competent individual concerning what
and/or how and/or by whom decisions should
be made in the event that the individual becomes
incompetent to make health care decisions.)
or a do-not-resuscitate (DNR) order (a medical
order written by a doctor that instructs health
care providers not to do CPR if a patient’s heart
stops beating).

Resuscitation is continued until one of the
following occurs:
e spontaneous circulation and breathing are restored
» another person takes over resuscitation efforts
» a higher level of care arrives and assumes
responsibility (ambulance paramedics,
nurse, physician)
» the rescuer becomes exhausted and cannot continue
» resuscitation has been ongoing for 30 minutes
without even the temporary return of a spontaneous
pulse in patients with normal temperatures (this
does not apply to patients with hypothermia)

Automated External Defibrillator (AED)

An AED is a portable device used to administer an
electric shock to the heart and restore the heart’s
normal rhythm during sudden cardiac arrest (see Figure
12-2 AED kit). If defibrillated within the first minute of
collapse, the patient’s chances for survival increase
dramatically. For every minute that defibrillation is
delayed, survival decreases dramatically. If it is delayed
by more than 10 minutes, the chance of survival

in adults is not very promising. Using an AED can
greatly increase the patient’s chance of survival.

Figure 12-2  Automated external defibrillator (AED) kit

The Chain of Survival

The term “Chain of Survival” provides a useful
metaphor for the elements of the emergency
cardiovascular care systems concept. It consists of:
« don't start CPR if there is a risk to rescuers
* healthy choices in lifestyle to help reduce the risk of
heart disease, stroke, and injury
» early recognition of the warning signs for heart
disease and stroke, and of illness and injury
in infants and children, to help reduce delays
to treatment
+ early access to BC Emergency Health Services
(BC EHS) — simply calling 911 or your local
emergency phone number — to bring trained
medical help to the scene
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» early CPR started as soon as possible on a person
who is unresponsive, has no normal breathing, no
visible signs of circulation and no pulse in order
to provide oxygen to the vital organs until trained
professionals arrive

e early defibrillation to shock a heart that has stopped
beating effectively and to allow it to reset to a
normal rhythm

» early advanced care by trained health care
professionals that may be provided at the scene, on
the way to the hospital, or at the hospital

» early rehabilitation following a critical event such
as a heart attack or stroke to help the survivor,
caregivers, and family face new challenges
and return the survivor to a productive life in
the community

Electrical Activity in the Heart

The heart contains an electrical system that sends out
impulses that tell the heart when to contract to pump
blood. The leader of this electrical system is the
sinoatrial (SA) node. The SA node is the heart’s
pacemaker and usually sends out 60 to 100 impulses
per minute in a resting adult.

Abnormal electrical impulses that are
life-threatening include:
» ventricular fibrillation (VF)
- ventricular tachycardia (VT)
» pulseless electrical activity (PEA)
e asystole

Ventricular fibrillation (VF)

* Anuncoordinated electrical impulse across
the heart

» No pumping action or pulse

» Heart appears to be quivering

* Most frequent rhythm seen in pre-hospital sudden
cardiac arrest

* Most effective treatment is defibrillation

Ventricular tachycardia (VT)

When the heart rhythm is so fast that the heart may not
have time to fill with blood.

Pulseless electrical activity (PEA)

The SA node sends a signal to contract, but the heart
does not respond for some reason (one of those
reasons could be there is no blood in the system

to pump).

Asystole

When there is no electrical or mechanical activity in the
heart (a state of cardiac standstill with no
cardiac output).

Defibrillation

VF and pulseless VT are abnormal heart rhythms that
need to be defibrillated immediately. The defibrillator
will not shock a patient in PEA or asystole, as these
rhythms are not treatable with defibrillation. The
defibrillator sends a shock through the heart that stops
all electrical activity and allows the SA node to regain
its role in providing effective electrical impulses. The
longer the time between the onset of VF or VT and
defibrillation, the smaller the chances of

patient survival.

According to the Heart and Stroke Foundation of
Canada, the chance of survival from time of onset (not
caused by trauma) decreases approximately 7 to 10%
for each minute of delay in defibrillation:

* Less than 1 minute 90% chance of survival

* 5 minutes 50%
e 7 minutes 30%
* 91to 12 minutes 10%

*  More than 12 minutes 21t0 5%

These times can be improved by providing good,
high-quality CPR, and other circumstances such as age
and temperature.
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Part 6, Chapter 13

Head and Nervous System

The nervous system is responsible for maintaining the individual’s state of consciousness as well as controlling most
body functions. Since ancient times, it has been known that normal conscious behaviour depends on intact brain
function. “Consciousness” means the awareness of self and of the surrounding environment. Because the hallmark
of brain function is consciousness, any decreased level of consciousness (other than sleep) always indicates

abnormal brain function.

The central nervous system is composed of the brain, acting as the control centre, and the spinal cord,
connecting the brain to the peripheral nerves. The peripheral nervous system includes the nerves, either sensory or

motor or both, that connect the central nervous system to the various body organs. Sensory nerves carry messages
about such things as heat, cold, pain, and taste to the central nervous system. Motor nerves carry messages to the
muscles from the central nervous system, causing them to contract or relax.

Another system within the nervous system regulates normal body functions. This is called the autonomic nervous
system. Parts of this system reside within the brain and make connections through the spinal cord and peripheral
nerves to the organs involved. The autonomic nervous system controls body functions — heart rate, blood pressure,
digestion, and temperature regulation — that we cannot control voluntarily.

By learning the anatomy of the nervous system, the OFA attendant will be better equipped to understand
neurological emergencies such as head injuries, spinal cord injuries, strokes, and seizures.

The Brain

The brain, as mentioned earlier, is the body’s control
centre. It is responsible for monitoring the state of
normal consciousness, enabling us to respond to our
environment. All sensory and motor functions are
controlled by the brain. The brain receives input from
all the sensory organs of the body and analyzes the
information in specific areas of the brain. The brain
responds to the sensory input as required and through
its motor functions enables us to walk, talk, smile, etc.,
and so respond to our environment. The brain also
controls all of the body’s regulatory mechanisms such
as breathing, heart rate, and temperature regulation.

The brain is divided into three major structures: the
cerebrum, the cerebellum, and the brain stem (see
Figure 13-1 Anatomy of the brain).

The Cerebrum

The cerebrum is the largest part of the brain. It is
responsible for all voluntary functions. Thinking,
memory, pain, emotions — all the higher functions that
make us human — are within the various parts of the
cerebrum. Anatomically, the cerebrum is physically
divided into two halves, or hemispheres, with many
interconnections. The left hemisphere controls the right
side of the body and the right hemisphere controls the
left side of the body. This unique anatomical fact must

be remembered by the OFA attendant when assessing
patients with neurological emergencies. For example,
motor paralysis of the left side of the body usually
indicates damage to the right side of the cerebrum.

Cerebrum

Brain stem
Cerebellum

Spinal cord

Figure 13-1

Anatomy of the brain

Each half of the cerebrum is further subdivided into
four lobes.
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The frontal lobe

All voluntary muscle activity is controlled by a small
strip of tissue located in the frontal lobe. Swinging a
baseball bat or sewing a button — each is controlled
by the frontal lobe. The sense of smell is also located
in this region.

The parietal lobe

Sensations such as touch, pain, and temperature are
interpreted in this area. In most individuals, the speech
centre is also located in the left parietal lobe, which has
connections to the left frontal lobe.

The temporal lobe

The brain’s memory banks are located in this area. As
well, hearing is controlled and interpreted in this region.

The occipital lobe

Located at the back of the brain, this area contains the
visual centre, where sight is interpreted.

The Cerebellum

The cerebellum is a smaller area of the brain located
behind and below the cerebrum (see Figure 13-1
Anatomy of the brain). The cerebellum is primarily
responsible for coordinating motor activity. For
example, the act of walking, which we often take for
granted, requires the complex interplay of many
different muscles of the body. The ability to walk
smoothly and steadily is coordinated by the
cerebellum, whereas the actual movement of the limbs
is controlled by the frontal lobe of the cerebrum.

The Brain Stem

The brain stem is located at the base of the brain (see
Figure 13-1 Anatomy of the brain). In this region are
the centres that control most of our subconscious vital
functions, including breathing, blood pressure, and
heart rate. The autonomic nervous system, discussed in
the chapter on shock, is centred in the brain stem (see
page 68-73, The Body’s Response to Shock).
Furthermore, all the nerves that control the actions of
the face and the special senses — e.g., the tongue,
swallowing, eye movements, hearing, facial
movements, and sensations — connect to specific
centres in the brain stem. Finally, all the nerves
connecting other parts of the body to the cerebrum or
the cerebellum pass through the brain stem. It is clear
that major injuries to the brain stem quickly result in
loss of vital functions, severe neurological disability,
and often death.

Blood Supply to the Brain

The two carotid arteries in the neck and the
vertebral arteries (two arteries running up through the
cervical spine) provide the blood supply to the brain.
Injuries to these vessels may reduce blood flow to the
brain and restrict its supply of oxygen, glucose, and
other essential nutrients, resulting in injury and
sometimes permanent damage to affected areas of the
brain. Branches of the carotid arteries supply the
cerebrum, and branches of the vertebral arteries supply
the cerebellum and brain stem. Occlusions —
blockages, usually caused by blood clots — in the
branches of the carotid arteries are the most common
causes of strokes.

The Skull and Protective Coverings

The tissues of the brain are very soft and delicate. The
brain is partially supported by three layers of
specialized tissues called meninges (see Figure 13-2
Brain coverings). The pia mater is the innermost layer. It
lines the surface of the brain. The arachnoid membrane
forms the middle layer. The dura mater forms the
outermost layer and lines the inner aspect of the skull.
These three layers of meninges protect the brain.
Meningitis is a serious infection involving the meninges
of the brain.
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Figure 13-2  Brain coverings

Between the arachnoid membrane and the pia mater
is the subarachnoid space. This space is filled with a
clear, watery fluid called cerebrospinal fluid (CSF),
which surrounds the brain. The brain is essentially
suspended in the cerebrospinal fluid.

The brain, together with its protective coverings, is
completely encased within the skull. The skull is
composed of a series of bony plates fused together to
protect the brain and give the head its characteristic
shape. The forehead, top, side, and back components
of the skull are collectively referred to as the vault. The
bony plates also extend underneath the brain to form
the base of the skull, which separates the brain from
the facial structures.
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The spinal cord is really an extension of the brain
stem and exits through the only major opening in the
skull, the foramen magnum, located at the base of the
skull. Because of the unique anatomical relationship
between the brain and the skull, any increase in the size
of the brain — e.g., due to swelling or bleeding from
injury — is limited by the bony skull. Increasing
pressure within the skull (intracranial pressure) may
result from injury. If it exceeds a certain level, it will
compress the brain stem (the controller of the body’s
vital functions). Compression of the brain stem will
often result in death.

Spinal Cord

The spinal cord extends from the brain stem down to
the lumbar spine. It is the main cable, carrying all the
individual circuits that connect the brain to all the other
parts of the body. The spinal cord is contained within
and protected by the vertebral column, which is
composed of the individual bony vertebrae. Sensory
and motor pathways are carried in separate parts of the
spinal cord.

The spinal cord and the vertebral column are
divided into the cervical, thoracic, lumbar, sacral, and
coccygeal portions. There are openings between each
vertebra for the spinal nerves. The spinal nerves
connect the brain and the spinal cord to their
respective body tissues, either muscle or sensory
receptors. At each vertebral level, two spinal nerves
branch off, one for the left side and one for the right.
There are 31 pairs of spinal nerves. Each spinal nerve
contains both sensory and motor fibres.

Branching off the cervical portion of the spinal cord
are eight pairs of cervical spinal nerves that supply all
the muscles and skin of the arms as well as the
diaphragm. Similarly, the 12 pairs of thoracic spinal
nerves leave the spinal cord in the thoracic region and
supply the muscles and organs contained within the
thorax and the abdomen. Finally, the muscles and other
tissues of the lower extremities are supplied by spinal
nerves arising from the lumbar and sacral portions of
the spinal cord. There are five pairs of lumbar spinal
nerves, five pairs of sacral spinal nerves, and one pair
of coccygeal spinal nerves. The sacral portion of the
spinal cord supplies the genital area.

Cranial Nerves

The skin, muscles, and special sensory organs of the
head and neck region are supplied by 12 pairs of
special nerves that do not branch off the spinal cord.
These are called the cranial nerves and they travel
through special holes, or foramina, in the skull to
connect directly with the brain stem. The cranial nerves
connect to those centres of the brain stem that control
the special sense — e.g., sight, hearing, taste, and
smell. They also control facial movements and
sensation, swallowing, eye movements, and

pupillary reaction.

Together, the brain and the spinal cord make up the
central nervous system. The cranial nerves and spinal
nerves, with all their branches, make up the peripheral
nervous system.

Function of the Nervous System

To recognize and treat neurological emergencies, the
OFA attendant must have a basic understanding of how
the nervous system works. The following examples
illustrate how the nervous system is organized and how
it functions. When an individual wants to wiggle the big
toe of the left foot, an electrical signal is generated in
the toe section of the right frontal lobe of the cerebrum.
This electrical signal is carried down a nerve fibre
through the brain stem, and then crosses over to the
left side of the spinal cord. The electrical signal
continues down the same nerve fibre through the
cervical and thoracic portions of the spinal cord until it
reaches the lumbar section. There, it connects with the
spinal nerve that controls the muscle that moves the left
toe. When the electrical signal reaches that muscle,
located in the left leg, it causes the muscle to contract,
thereby moving the left toe. If we consider an individual
who is 2m (6 ft.) tall, it is incredible to think that a small
electrical signal generated in the top of the head travels
almost 2m (6 ft.) down to the left big toe in just a

few microseconds.

What happens when an individual pricks the index
finger of the right hand with a needle? Pain fibres in the
tip of the right index finger are stimulated by the injury
and they generate a small electrical signal that is
carried by the sensory nerve fibres located in the index
finger. The electrical signal is carried along this
particular branch of the appropriate spinal nerve
serving the right arm, ultimately connecting to the
spinal cord in the cervical region.
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Nature has created a unique mechanism for reacting
to pain. When the pain signal from the pricked finger
reaches the spinal cord, two things occur. First, the
electrical signal triggers stimulation of the appropriate
motor nerve fibres in the same cervical section of the
spinal cord. A new electrical signal is then carried from
the spinal cord along the spinal nerve serving the
muscles of the hand and forearm that cause withdrawal
of the injured index finger. By reflex, the individual
withdraws the finger from the offending needle prick.
Second, another electrical signal is also transmitted up
the spinal cord toward the brain. These fibres soon
cross over to the left side of the spinal cord and pass
up through the brain stem and into the left parietal lobe
of the cerebrum, where the pain centre is located. The
brain then triggers its own response: for example, a
yell. The important point to remember is that the body
responds to pain with a reflex withdrawal controlled by
the spinal cord before the brain has had the
opportunity to receive the pain signal and initiate its
own response. This constitutes one fundamental aspect
of self-preservation.

The tissues of the brain are highly dependent on
adequate supplies of oxygen and blood sugar (glucose)
to function properly. Approximately 15% of the heart’s
output is required to maintain normal cerebral function.
If brain cells are deprived of oxygen for 4 to 6 minutes,
they may die or be permanently damaged. That is why
the Priority Action Approach ranks airway and
breathing first.

Shock associated with low blood pressure
(hypotension) can cause brain dysfunction. Even
though the body responds by trying to maintain
perfusion of the vital organs, as discussed in the
chapter on shock, a point may be reached where
cardiac output is insufficient to adequately perfuse the
brain’s tissues. As a result, brain dysfunction ensues. It
often begins with lethargy and weakness, and
progresses to a decreased level of consciousness. In
the setting of major trauma with hypovolemic shock, it
can be extremely difficult to determine whether the
patient’s loss of consciousness is due to head injury or
to the presence of shock, or a combination of both.
Perfusion of the brain’s tissues is extremely important
to maintain proper cerebral function. That is why the
Priority Action Approach ranks C for circulation third
on the list of priorities in a patient who is breathing
normally. If the patient is unresponsive and not
breathing or agonal breathing is seen (sporadic gasping
breaths), and the carotid pulse is absent or the OFA

attendant is not sure whether the patient has a carotid
pulse, it should be assumed that the patient is in
cardiac arrest. In this case, CPR/AED is initiated
according to Part 5, Chapter 12 Cardiopulminary
Resuscitation (CPR). In patients with an altered level of
consciousness and hypotension, the OFA attendant
should assume that the altered level of consciousness
is due to shock.
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Part 6, Chapter 14

The Patient with an Altered Level

of Consciousness

The OFA attendant may be called upon to treat an unconscious patient. In this section, the OFA attendant will learn
how to assess and treat a patient with an altered level of consciousness using a logical systematic Priority

Action Approach.

Common Causes of an Altered Level
of Consciousness

By understanding the common causes of altered levels
of consciousness, the OFA attendant is better prepared
to focus on patient assessment. The OFA attendant
must remember that patients can have more than one
cause of an altered level of consciousness. A patient
intoxicated with alcohol may also have a serious head
injury. The OFA attendant must never attribute a
patient’s altered level of consciousness to alcohol or
drugs when there is any evidence of head injury or
other medical conditions — e.g., diabetes.

The following mnemonic is extremely useful to
remind the OFA attendant to search out all possible
causes of an altered level of consciousness:
A-E-I-O-U-T-R-I-P-S.

A — Alcohol

Considerations:

e |s there alcohol on the patient’s breath?

» Are there alcohol containers lying around?

» Do any friends or bystanders know that the patient
has been drinking?

E — Epilepsy

Considerations:

» Have bystanders witnessed any seizure-like activity?

» Is the patient having a seizure at the time the OFA
attendant arrives?

* Does the patient have a history of epilepsy or
seizure disorder?

» Is the patient wearing a medical alert bracelet?

* Does the patient take medication for seizures?

» Has the patient had involuntary urination?

I — Insulin (diabetes)

Considerations:

¢ Does the patient have diabetes?

» Is the patient wearing a medical alert bracelet?

« Is he or she taking insulin (injections) or other
medications (pills) for diabetes?

« Both can cause low blood sugar and, in severe
cases, seizures or coma.

O — Overdose

Considerations:
*  What medication is the patient taking?
¢ Has the patient taken an overdose of medication?
* Is there evidence of pills missing?
* Is there evidence of a suicide attempt?
* Does the patient use drugs intravenously?
* Are there syringes or needles around or on
the patient?
« Does the patient have recent needle-puncture
wounds (track marks)?
* Is there a history of narcotic use?
U — Uremia (kidney failure)
Patients with severe kidney failure can deteriorate into
coma from the accumulation of waste products that the
kidneys are unable to excrete. The OFA attendant will
rarely encounter such patients in the workplace
because of their chronic disability.

T — Trauma

Considerations:

¢ Is there evidence of major trauma?

* Has the patient suffered a head injury?

R — Respiration

Considerations:

« Does the patient have an airway obstruction?

* Is the patient in cardiac arrest?

*  Was the patient drowning?

¢ Does the patient have evidence of
respiratory failure?
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| — Infection

Considerations:
¢ Does the patient have a fever?
* Has he or she recently had an infection?

P — Poisoning
Considerations:

» Has the patient been exposed to any toxic gases or
materials — e.g., carbon monoxide?

S — Stroke

Considerations:
» Does the patient have a history of high

blood pressure?

* Did the patient complain of a severe headache prior
to the onset of the altered level of consciousness?

» Is there evidence of paralysis involving one side of
the body?

Using the above mnemonic (A-E-I-O-U-T-R-I-P-S),
the OFA attendant will be able to record all the
information needed to help identify the cause of a
patient’s unconscious state. When a patient has an
altered level of consciousness and is unable to provide
any history, information must be obtained from friends
and witnesses. A careful search must be made of the
patient’s clothes and valuables — e.g., wallet — for pill
bottles, syringes, medical alert bracelets or cards, etc.

Levels of Consciousness

In the past, the word coma was used to describe
patients who were unconscious. As explained in the
previous chapter, consciousness refers to the
awareness of self and of the surrounding environment.
Obviously, there are different degrees of
consciousness, varying from fully alert to unresponsive.
Rather than relying on subjective terms like sleepy or
semi-conscious, the OFA attendant should refer to the
AVPU Scale (AVPU) to determine the patient’s level of
consciousness (see AVPU Scale). The AVPU provides an
objective scale by which the OFA attendant can
determine the level of consciousness and communicate
this to other care providers. Truly comatose patients
generally are unable to open their eyes to any stimulus,
unable to speak coherently, and unable to move
voluntarily. This corresponds to an AVPU Score of U or
unresponsive to voice and pain.

Patients with a higher score are described best as
having a decreased level of consciousness.

Some patients may have a normal score but
function abnormally. They may be anxious, drowsy, or
aggressive. A simple example is the patient who is
intoxicated. The patient’s score may be normal (Alert),
but he or she is obviously impaired, appearing agitated,
drowsy, and/or belligerent.

Finally, the duration of unconsciousness is
important. The patient who has a brief episode of
unconsciousness, then recovers fully, is said to have
had syncope (fainting). Syncope has many different
causes — e.g., fear, pain, heart disease, stroke. The
patient with syncope is assessed in exactly the same
way as the patient with decreased level of
consciousness.

Patients who are alert at the time of assessment but
have experienced a loss of consciousness or a period
of confusion, no matter how brief, must be referred for
medical assessment. They are not in the rapid transport
category unless other criteria indicate this.

Priority Action Approach for Patients with
an Altered Level of Consciousness

Despite the many causes of an altered level of
consciousness and syncope, assessment and treatment
of a patient with a decreased and/or altered level of
consciousness follows the Priority Action Approach,
focusing on the ABCs. All patients with altered level of
consciousness are in the Rapid Transport Category.
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Part 6, Chapter 15

Injuries to the Head and Brain

Treating patients who have an altered level of consciousness presents a great challenge to the OFA attendant. Careful
attention to the Priority Action Approach and the neurological examination will optimize the outcome for such a
patient. Head and brain injuries vary from superficial soft-tissue injuries of the scalp to severe disruption of

brain tissue.

Soft-Tissue Injuries of the Scalp

The scalp is composed of the skin and soft tissues that
cover the skull. Underlying muscles enable us to
wrinkle our forehead and chew our food. The muscles
that support the cervical vertebrae extend up over the
back of the head. Because the scalp and the muscles
have a rich blood supply, open wounds may result in
extensive bleeding. Similarly, closed wounds may swell
rapidly from bleeding underneath the scalp.

A profusely bleeding scalp wound does not indicate
that the blood supply to the brain is impaired. The
brain obtains its blood supply from the carotid and
vertebral arteries in the neck, not from the scalp.

Bleeding usually responds to direct pressure, and
bandaging may be required to control the bleeding. If
bandaging is required for patients with suspected
cervical injury, appropriate cervical spinal motion
restriction must be applied. Swelling associated with
closed wounds responds best to ice packs if they
are available.

All patients with a soft-tissue injury to the scalp
must be assessed for possible cervical spine injury and
spinal motion restriction applied accordingly.

Skull Fractures

If sufficient energy is transmitted to the head, a skull
fracture will result. Skull fractures can occur without
damage to the brain. Similarly, brain injury (even severe
brain injury) can occur in the absence of a

skull fracture.

Skull fractures may be classified as linear or
depressed. A linear fracture has a single fracture line
caused by trauma to the skull. On an X-ray, such
fractures resemble straight lines and are therefore
called linear fractures. Characteristically, linear
fractures are not displaced.

Depressed fractures are usually caused by a
localized force — e.g., a blow from a hammer or hard
object. A segment of bony skull may be buckled
inward. The likelihood of associated brain injury and
the need to surgically elevate the bony fragments
means transport to medical aid is important for patients
with these injuries.

Skull fractures may also be classified as open or
closed. A closed-skull fracture occurs with no break in
the skin. An open-skull fracture is associated with a
scalp laceration. Penetrating injuries to the head from
sharp objects or gunshot wounds represent a special
subgroup of open-skull fractures.

Skull fractures are further categorized into fractures
of the vault and fractures of the base (basilar). As
previously described, the bony plates of the skull
extend beneath the brain to separate it from the facial
structures. Therefore, basilar skull fractures cannot be
detected directly and often are not evident on X-rays;
computer tomography (CT) scanning is required. The
diagnosis of basilar skull fractures by the OFA
attendant is made indirectly, by looking for
specific signs.

Signs of Basilar Skull Fracture

« Clear fluid (cerebrospinal fluid) leaking from the
nose or an ear canal

» Bleeding from inside either ear canal

» Bruising and swelling behind the ear (Battle’s sign)

» Bruising around both eyes (raccoon eyes)
Battle’s sign and raccoon eyes may not appear until

several hours after the injury (see Figure 15-1 Signs of
a basilar skull fracture).
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Traumatic Brain Injury

Brain tissue is semi-gelatinous in its normal healthy
state. As described in The Skull and Protective
Coverings, the brain is suspended in a bath of
cerebrospinal fluid (CSF) and protected by the
meninges. When the head is struck with sufficient
energy, the brain is essentially “bounced around” within
the skull. Brain tissue may be injured in a number of
ways, both traumatic and non-traumatic:

* concussion

» direct damage to brain tissue

« injuries to blood vessels (arteries or veins)

« inadequate oxygenation (hypoxia)

« inadequate perfusion (ischemia)

e combinations of any or all of the above

€%

Figure 15-1 Signs of a basilar skull fracture

Concussion

A concussion is a head injury that causes a brief “short
circuit” of the brain. On the CT scan there is no obvious
damage to brain tissue. This is the mildest form of brain
injury. The brain injury may cause loss of
consciousness for a period ranging from a few seconds
to minutes. However, some patients may only be dazed
and not actually lose consciousness. There may be a
period of confusion where the patient is disoriented,
agitated, or acting inappropriately. There may also be
loss of memory (amnesia). The patient may not be able
to recall the injury or events leading up to the injury.
Associated symptoms usually include headache,
dizziness, and nausea. All patients with a head injury
severe enough to cause loss of consciousness (no
matter how brief), confusion, or other signs of

concussion must be removed from work and referred
for medical assessment (refer to Figure 15-2). Patients
with concussion must also be assessed for an
associated cervical spine injury. If a cervical spine
injury has been ruled out, the conscious patient may be
transported to hospital in a position of comfort — e.g.,
supine, semi-sitting, or sitting.

Damage to Brain Tissue

Because brain tissue is rather fragile, a direct blow may
bruise or tear it. Depending on the extent and location
of the damage, the degree and nature of the
neurological deficit will vary.

When the head is struck, the area of the brain
directly beneath the location of the blow may be
injured. Because the impact causes the brain to shift in
the fluid within the bony skull, the fragile tissues
directly opposite the site of injury are also damaged
from the force of the blow (a contrecoup injury). The
bruising of brain tissue is called a cerebral contusion. If
bleeding is significant, an intracerebral (within the brain
tissue) hematoma (collection of blood) may develop.

Injuries to Blood Vessels

The arteries and veins supplying the brain may also be
injured directly or indirectly from the force of the blow.
Bleeding ensues, and a hematoma develops (see Figure
15-3 Intracranial pressure). Subdural hematomas are
caused by venous bleeding occurring below the dura
mater layer. Epidural hematomas are usually caused by
arterial bleeding above the dura (between the skull and
the dura mater). Epidural hematomas may develop
rapidly after injury. Both subdural and epidural
hematomas are life-threatening neurological
emergencies and usually require emergency surgery.
These hematomas may not necessarily be associated
with any damage to brain tissue. Some of these
patients may have an initial loss of consciousness
followed by a period of normal consciousness (a lucid
interval) and then subsequent rapid deterioration, with a
second loss of consciousness.
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Non-emergency concussion signs and symptoms

Thinking and
remembering: Physical: Emotional and mood: Sleep:
* not thinking clearly » headache * easily upset or * sleeping more than
« feeling slowed down * fuzzy or blurry vision angered usual
* unable to concentrate ¢ nausea and vomiting * sad * sleeping less than
* memory problems * dizziness * nervous or anxious usual
* sensitivity to light or noise * more emotional * having a hard time
« feeling tired or having no energy falling asleep )

Emergency (red flag) concussion signs and symptoms

You see: Patient complains of: Patient is showing:
* repeated vomiting * neck pain * unusual behaviour
* seizure or convulsion » double vision * increasing confusion or irritability
« deteriorating or loss « weakness or tingling/burning
of consciousness in the arms or legs
« severe or increasing headache W,

Concussion decision making matrix

Perform Scene Assessment

Identify hazards, mechanism of injury, number of patients, and perform primary assessment. If
the patient is non-RTC, conduct the secondary survey at the scene. All patients with signs or
symptoms of conscussion must be referred for medical evaluation.

¥

Concussion may be suspected if the patient experienced a direct blow
to the head, neck, face, or a hard hit to another part of the body

Are these emergency (red flag) Yes | Is the patient showing any No Is the patient at high or low risk for
or non-emergency symptoms? signs or symptoms of re-injury in the work environment?

concussion?

Emergency
symptoms \E lNon-emergency symptoms High risk Low risk
* Do not send the patient back a . \ 4 \
Urgent to work * Do not send patient back
. t k . tient k t
medical » Send patient to a qualified o wor . . Send patient back to
. . » Send patient to a qualified work and follow up
aid health care professional or ] . X .
hospital medical professional or with the patient over
lp hospital to avoid re-injury a two-day period
Patient returns Patient returns to * When the patient returns * Instruct patient to report
to work within 24 work greater than to work, follow up with to the OFA attendant on
hours post-injury 24 hours post-injury patient over a two-day site if symptoms arise
period  Inform the patient and
When the patient Follow up as * Inform the patient and employer of potential
returns to work, follow necessary, according employer of potential concussion symptoms
up with the patient to protocol concussion symptoms and red flags
over a two-day period \_ and red flags JAN Y,
Figure 15-2 Concussion decision matrix
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Subdural, epidural, and intracerebral hematomas
will often expand. Unfortunately, within the tight
confines of the skull, there is no room to accommodate
swelling from bruising, bleeding, or an expanding
hematoma. As swelling increases, the pressure within
the skull (intracranial pressure) increases, reducing the
supply of blood and oxygen to brain tissue. If the
swelling or bleeding increases further, the intracranial
pressure within the skull increases dramatically, cutting
off blood flow to areas of the brain. If the patient’s
condition worsens, the intracranial pressure may
exceed a critical point, causing a compression of the
brain stem, resulting in the shutting down of vital
functions and death.
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Figure 15-3 Intracranial pressure

Inadequate Oxygenation (Hypoxia)

As discussed in the section on brain function, cerebral
tissue is highly dependent on an adequate supply of
oxygen. If brain cells are deprived of oxygen for more
than 4 to 6 minutes, permanent brain damage
develops. This is why clearing the airway and
maintaining breathing rank as the major priorities in
first aid.

Certain types of accidents or illnesses cause
hypoxic brain injury without direct head trauma.
Examples include drowning, choking, and cardiac
arrest. The primary treatment in these cases is to
restore breathing and circulation as quickly as possible.

Those patients with a significant decrease in their
level of consciousness have a high probability of
severe brain injury. Furthermore, these patients are at
increased risk to develop significant swelling or
bleeding of brain tissue. The swelling can progress and
worsen the patient’s condition. Swelling of the brain is
increased by hypoxia.

All traumatic injuries that result in airway problems
or respiratory emergencies have the potential to cause
hypoxic brain injury. In patients with brain injury, failure
to correct airway obstruction or hypoxia will worsen
the extent of that injury.

Inadequate Perfusion (Ischemia)

The circulatory system is responsible for maintaining
the brain’s essential oxygen supply. Failure of the
circulatory system — e.g., due to shock or cardiac
arrest — will seriously interfere with the supply of
oxygen, resulting in brain injury. An occlusion
(blockage) of any of the major arteries supplying the
brain may also result in brain injury. This is the major
cause of strokes (see Non-Traumatic Brain Injury:
Stroke). A stroke illustrates the devastating effect of an
ischemic brain injury (see General Signs and Symptoms
of Stroke). In major trauma with hypovolemic shock,
the body attempts to preserve blood flow to the brain,
but at a critical point the cardiac output fails to maintain
adequate cerebral blood flow. Currently, shock has the
potential to cause ischemic brain injury or to worsen an
existing traumatic head injury. This is why circulation
ranks third, after airway and breathing, in the Priority
Action Approach.

Management of Head Injury Patients

As with all trauma patients, assessment of a patient
with a head injury follows the Priority Action Approach,
beginning with the primary survey.

Examination of Head Injury Patients

Vital Signs

Level of consciousness (LOC)

The hallmark of brain injury is loss of consciousness.
All patients who are alert must be asked if they
incurred a loss of consciousness or were dazed by the

event. Patients may not remember exactly what
happened, so bystanders should also be asked.
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Brain injury causes changes over time and the
patient’s level of consciousness will reflect those
changes. If the level of consciousness is improving, the
likelihood of a severe head injury is less. If the level of
consciousness is deteriorating, the likelihood of a
severe head injury is very high.

The most important aspect of the neurological
assessment is not only the initial level of consciousness
but whether it is changing and if so, the direction of
that change.

The patient’s condition may not change for hours or
even days after injury. It is impossible for the OFA
attendant to accurately determine which patients are at
risk. All head injury patients who are dazed, confused,
have memory loss, or have experienced a decreased
level of consciousness require referral for
medical evaluation.

Patients with hypoxia or shock and hypotension
may also have brain injury in the absence of head
trauma. This usually manifests itself as a change in the
level of consciousness. It is almost impossible for the
OFA attendant to determine whether the patient’s
decreased level of consciousness is due to head injury,
hypoxia, shock, or a combination of all three.
Nevertheless, the treatment does not change. All
patients with a decreased level of consciousness are in
the Rapid Transport Category.

Drugs and alcohol can also cause a decreased level
of consciousness. Patients under the influence of drugs
and alcohol have an increased risk of injury, especially
head injury. Patients with any head injury (even mild
bruises, abrasions, or lacerations) who appear
intoxicated or impaired from alcohol or drugs must be
referred for medical evaluation.

Any patient under the influence of drugs or alcohol
who has sustained any trauma to the head or face and
has an altered level of consciousness must be assumed
to have sustained a brain injury until it is
proven otherwise.

Head-to-Toe Examination
Examination of the head

The OFA attendant examines the head for evidence of
trauma. The OFA attendant must look for the signs of a
basilar skull fracture and inspect and palpate for
evidence of a depressed skull fracture.

The OFA attendant attempts to determine whether
there are differences between the left and right sides of
the body (asymmetry). If the patient has a decreased
level of consciousness, asymmetry of movement may

be observed with or without a painful stimulus.
Asymmetry of movement or sensation between the left
and right sides of the body indicates a severe

brain injury.

Because of swelling or bleeding, the onset of the
asymmetry may also be delayed. Once again, frequent
reassessments of the patient’s neurological status
are mandatory.

Complications of Brain Injury

Convulsions (Seizures)

Severe brain injury may cause generalized or focal
seizures (see Types of Seizures). Usually, these do not
last more than 10 minutes. There is no particular
treatment except to maintain the ABCs. These patients
must be upgraded into the Rapid Transport Category.
Vomiting

Patients with brain injury are likely to vomit, especially
during transport. The OFA attendant must remain alert
to this complication to prevent aspiration (inhalation of
stomach contents into the lungs). Patients with a
decreased level of consciousness must never be left
unattended in the supine position.

If the patient retches or vomits, the OFA attendant
must log-roll the patient into the lateral position while
maintaining cervical spine motion restriction. The
airway is cleared, and the patient is
repositioned supine.

Non-Traumatic Brain Injury: Stroke

A stroke is the informal term for a cerebrovascular
accident (CVA). CVA causes brain damage by the
sudden blockage or rupture of a cerebral artery.
Strokes result in permanent damage to brain tissue and
the victim is left with some degree of permanent
disability. Strokes are one of the most common causes
of serious disability in adults, and they are the third
leading cause of death in North America. Some strokes
may resolve within a few hours; these are called
transient ischemic attacks (TIAs). All patients who have
had a TIA must be seen by a physician within 24 hours
because of increased risk for a stroke causing
permanent damage. Males and females are affected
equally. Although most strokes occur in the elderly,
they can occur in young, apparently healthy adults.
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Types of Strokes

There are two main types of strokes: ischemic strokes
and hemorrhagic strokes.

Ischemic Strokes

Ischemic strokes are caused by the blockage or
narrowing of a cerebral artery. The term ischemia
means a local deficiency of blood flow. Ischemic
strokes account for the majority of strokes
(approximately 75%). The mechanism of an ischemic
stroke is identical to that of a heart attack.

There are two major types of ischemic strokes:
1. cerebral thrombosis
2. cerebral embolism

A cerebral thrombosis develops in the same way as
coronary artery disease (see Coronary Artery Disease).
Atherosclerosis develops in the arteries of the brain,
causing the vessels to narrow. A small thrombus (blood
clot) can then form in the narrowed area, obstructing
the blood flow to the brain tissue.

A cerebral embolism is a stroke caused by the
obstruction of a cerebral artery by a clot that formed
elsewhere in the body (usually the heart) and travelled
to the brain. An embolus is not always clotted blood. It
may be any foreign material or gas (see Decompression
Iliness), which can obstruct the flow of blood to
brain cells.

Hemorrhagic Strokes

A hemorrhagic stroke is caused by the rupture of a
cerebral artery. Brain damage results from the bleeding
into the surrounding brain tissue as well as the impaired
circulation caused by the ruptured vessel. The
hemorrhage usually occurs at weakened regions of the
wall of the blood vessel caused by atherosclerotic
damage and high blood pressure. Occasionally, people
are born with an abnormal, weakened, dilated area in a
cerebral blood vessel (an aneurysm). The rupture of
congenital aneurysms is one of the major causes of
stroke in young, previously healthy adults.

Signs and Symptoms of Stroke

The signs and symptoms of stroke vary, depending
upon the location in the brain affected and the extent of
damage to the brain tissue.

General Signs and Symptoms of Stroke

+ Complaints
* Weakness or loss of use of one or more limbs
* Loss of feeling (numbness) or a “pins and needles’
sensation in one side of the body
» Severe headache
» Nausea and/or vomiting
* Amnesia
* Visual difficulties — e.g., partial blindness
* Mental Function
» Decreased level of consciousness
» Confusion
» Trouble communicating — e.g., trouble
understanding, or having garbled speech
* Dizziness
» Seizures
» Change in Vital Signs
* Pupils may be unequal in size or may be dilated
» Pulse may be rapid or very slow and strong
» Respiration may be irregular
* Motor Function
* Inability to speak or slurred speech
» Facial weakness, with a one-sided droop of the
mouth and/or drooling
» Sudden clumsiness or weakness of an arm or leg
« Paralysis on one (most common) or both sides of
the body
+ Difficulty swallowing

4

A quick screen for stroke is recalled by the
mnemonic FAST:
Face
Look for facial droop, facial asymmetry.
Arms
Have the patient hold both arms out straight in front of
him or her, palms up. Have him or her close his or her
eyes for 10 seconds. If one arm drops or rolls down, it
may be a sign of a stroke.
Speech

* |Is he or she speaking normally?

 Oriented to place and time?

» Can he or she understand you?
» Can you understand him or her?
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Time

Stroke treatment at a hospital is time sensitive. If you
think there is an acute stroke, move fast to get the
patient to hospital. The OFA attendant should ensure
that 911/BC EHS is updated with the stroke screen
(FAST) findings as well as any deterioration in the
patient’s vital signs.

Prior to a stroke, some patients may experience
warning symptoms that resemble a stroke but
spontaneously resolve after seconds, minutes, or
hours. Such an episode is called a transient ischemic
attack. It is caused by a temporary blockage of a
cerebral artery. Such patients should be treated as
though they have had a stroke. He or she must
definitely see a physician. With appropriate care, a
complete stroke may be prevented.

Management of the Stroke Patient

The evaluation and management of the worker with a
suspected stroke follows the Priority Action Approach
to the injured patient (see page 18). Stroke victims with
a decreased level of consciousness will often have
airway and respiratory problems. Remember that the
stroke patient may be unable to speak; however, they
may be able to hear and understand what is being said.
Invariably, the patient will be upset or frightened and it
is important that the OFA attendant use a reassuring
manner and be careful of statements made in the
presence of the patient. Workers with a suspected
stroke are in the Rapid Transport Category.

Non-Traumatic Brain Injury: Seizures

Seizures are the manifestation of a massive discharge
of electrical impulses from the brain cells. Most people
consider the term seizure to mean generalized
uncoordinated muscular activity associated with loss of
consciousness. In fact, there are many different types
of seizures.

When assessing the patient with a suspected seizure
disorder, the OFA attendant must keep in mind the
different types and causes of seizures. Seizure
management follows the Priority Action Approach.

Determining the patient’s seizure history is an
important part of the OFA attendant’s work.

Most seizures, although frightening and dramatic,
are self-limited. By using an organized approach to
assessment and treatment, the OFA attendant will
usually prevent any life-threatening complications.
Most seizures can ultimately be controlled, and these
patients can usually lead healthy lives.

Causes of Seizures

Patients with epilepsy may have started their seizures at
an early age. It is important to differentiate patients with
epilepsy (a diagnosed chronic disorder, the hallmark of
which is recurrent, unprovoked seizures) from those
patients who are having their first-time (undiagnosed)
seizure. The onset of the first seizure is potentially
more serious and life threatening when compared to
patients with established epilepsy who happen to have
a seizure.
Seizures may be caused by a variety of
conditions, including:
* not taking prescribed anticonvulsive medication
» alcohol intoxication and/or alcohol withdrawal
» drug abuse, withdrawal, or overdose
* hypoglycemia in diabetic patients on oral
medications or insulin
» stroke/TIA
* head injury
* meningitis or other infections of the brain
» high fever, especially in infants
* severe hypoxia
» cardiac arrhythmia
* hypertension, especially in the latter months
of pregnancy
* brain tumour

The OFA attendant should attempt to identify and, if
possible, treat the underlying cause.

Seizure Disorders

Seizures may occur only once in a lifetime from a
specific cause — e.g., a hypoxic episode or an
electrical injury. When seizures become chronic —
recur at intervals — the patient is classified as having
epilepsy. Patients with epilepsy are usually aware of
their condition, are usually on regular medication to
prevent or lessen the frequency of seizures, and often
carry medical alert bracelets or cards to identify their
condition. Therefore, the OFA attendant must
understand the following:
» patients having a first-time seizure do not
necessarily have epilepsy
* patients with epilepsy may still have seizures despite
being on medication
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Types of Seizures

Seizures may be classified as generalized or focal/
partial, depending on whether the entire brain
is involved.

Generalized seizures are generally of two types,
tonic-clonic (grand mal) and absence (petit mal).

Focal (also called partial) seizures are also generally
of two types: simple partial (focal motor) and complex
partial (temporal lobe). The difference between
the types of seizures is in how and where they begin in
the brain.

Generalized Tonic-Clonic (Grand Mal) Seizures

Tonic-clonic seizures are the most common type. They
follow a classic pattern. Initially, the patient may have a
sensation that something is about to happen. The
patient may cry out. Such sensations take many

forms — e.g., a sound, a feeling of dizziness or anxiety,
a characteristic smell — but for a particular patient it is
always the same and serves as a warning that a seizure
is about to occur. This sensation is called the aura and
lasts only a few seconds.

The patient then convulses. This is characterized by
a loss of consciousness. The patient usually falls to the
ground and has a generalized contraction of all
muscles associated with rigid extension of his or her
body. The extremities and trunk are stiff. The patient
then develops rapid jerking activity of the extremities,
as well as tight jaw muscles and clenched teeth. He or
she may bite his or her tongue. He or she often turns
blue; breathing becomes loud, forced, rapid, and
gurgling. The patient often appears to be in danger of
respiratory arrest. Loss of bladder control is also
common and involuntary urination may occur. This
convulsion is referred to as the ictal phase of the
seizure. It may last from one to several minutes but
rarely longer.

The convulsion is followed by a period of decreased
consciousness, which represents the recovery
(postictal) phase of the seizure. During the postictal
period, the patient’s level of consciousness gradually
improves from unresponsiveness to confusion. Slowly,
over a period of 10 to 30 minutes, the patient usually
regains full consciousness. In the postictal period, the
patient’s extremities are limp and flaccid as opposed to
the rigid and jerking activity seen in the convulsive or
ictal period. At the beginning of the postictal period,
there may be no response to any stimuli. The patient
may also appear to have stopped breathing and be
cyanotic. Assisted ventilation may be required, though

patients usually begin breathing on their own. When
the patient regains consciousness, he or she is usually
confused, with no memory of the seizure. The patient
may also be combative during this time. Ultimately, the
patient regains his or her previous neurological status.

Absence (Petit Mal) Seizures

Absence seizures are very brief (less than 1 minute) and
usually occur in children. This type of seizure often
goes unnoticed. The patient characteristically stares
into space, does not respond to questions, and is
unable to speak. Usually, the patient does not fall to the
ground or exhibit convulsive activity as in tonic-clonic
seizures. His or her eyes may remain open and the
eyelids may flutter. After the seizure, the patient returns
to the previous state and resumes full activity. The
briefness of the seizure and the lack of convulsive
activity is the reason why these seizures are often
unnoticed. Such seizures usually disappear

by adulthood.

Simple Partial (Focal Motor) Seizures

Simple partial seizures involve only the part of the brain
that controls motor activity. Typically, only one part of
the body is affected by twitching or shaking — e.g.,
twitching of one side of the face, jerking movement of
one arm or one leg. A simple partial seizure may
progress to a generalized tonic-clonic-type seizure.
Simple partial seizures may last for several minutes and
may recur frequently.

It may be difficult to differentiate a simple partial
seizure from a tonic-clonic seizure. The key is whether
the patient is unresponsive. The patient who is
conscious and responds to verbal stimuli is not having
a tonic-clonic seizure.

Complex Partial (Temporal Lobe) Seizures

Complex partial seizures are characterized primarily by
altered behaviour. They are not associated with a
decrease in the level of consciousness or convulsive
activity. They often start with a period of dizziness or a
strange metallic taste in the mouth, somewhat like the
aura associated with tonic-clonic seizures. The seizure
itself is characterized by an altered mental status and a
display of automatic behaviour. The changes in mental
status vary greatly, ranging from mild confusion to
uncontrollable anger. The patient may walk about
aimlessly, resist any assistance, and seem
unresponsive. Hallucinations and disturbances of
memory have also been recorded. The patient may also
exhibit incessant automatic behaviour such as chewing,
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grimacing, or fumbling with clothes. The absence of the
characteristic loss of consciousness and convulsive
activity makes these types of seizures very difficult to
diagnose. Often, they are unrecognized for some time
or are mistaken for other diseases that cause
behavioural disorrs.

Status Epilepticus

Occasionally, a patient may have a prolonged seizure
where the convulsive activity lasts for 20 minutes or
more. A patient may have two or more successive
seizures without regaining full consciousness in
between. These situations define status epilepticus.
Status epilepticus is a life-threatening medical
emergency. The patient is in the Rapid

Transport Category.

History

Many other movement disorders may resemble a
seizure. For example, a simple faint associated with
trembling of the extremities may be mistaken for a
seizure. It is obviously very important to differentiate
between true seizures and other disorders that may
resemble a seizure. The only reliable method is based
on obtaining factual data from the patient and
witnesses. It is not the OFA attendant’s responsibility to
make the exact diagnosis, but obtaining the history is
extremely important. The OFA attendant therefore plays
a crucial role in patient assessment in such cases. The
OFA attendant should obtain the following information
from the patient or witnesses in all cases of a
suspected seizure.

» Determine and record, if possible, the name and
contact information of a direct witness (someone
who actually witnessed the event).

¢ Was the patient unconscious at any time?

* Was the patient unresponsive during the event?

*  What was the patient doing prior to the attack?

*  Was there an aura?

*  Where did the seizure begin — e.g., in an arm or the
face — and did it progress to a generalized seizure?

*  When did the seizure start and how long did it last?

* In what direction were the eyes looking, or were
they closed?

» During the convulsion, were the extremities limp
or rigid?

«  What was the patient’s colour (cyanotic or pale)?

« Did the patient bite his or her tongue?

» The OFA attendant should examine the
tongue closely.

*  Was the patient incontinent of urine?

+ Did the patient have a postictal phase of confusion
or unresponsiveness and, if so, how long did it last?

» Has the patient had seizures before?

* |s the patient on any anticonvulsive medication?
Common anticonvulsant medications are Dilantin™,
Phenobarbital™, Tegretol™, and valproic acid.

Bring all of the patient’s medication to the hospital,
if possible.

» Does the patient have any other neurological,
respiratory, or cardiac illnesses?

Priority Action Approach to the
Patient with a Seizure

The cornerstones of first aid treatment of seizures are
maintaining an adequate airway and protecting the
patient from injury. The OFA attendant can do little else
during the convulsive phase of the seizure.

1. Position the patient lying down in the lateral or
%-prone position to maintain the airway.

2. Loosen clothing around the neck.

3. Do not try to force anything into the mouth
of a convulsing patient. This can cause injury
and bleeding within the oral cavity, further
compromising the patient’s airway. Wait until
the convulsive activity has ceased. In the
postictal phase, the patient is usually flaccid and
unresponsive. Clearing the airway (finger sweep) is
then easier and more effective.

4. At the end of the convulsion, the patient is often
unresponsive. The postictal phase may vary from
10 to 30 minutes and is rarely longer. Pay special
attention to the patient’s airway and clear it if
necessary. Conduct a thorough examination for
injuries sustained before or during the seizure.

5. After managing the ABCs, obtain a complete history
of events that surrounded the seizure. As the patient
is usually unable to recall the exact sequence of
events, bystanders may be able to provide useful
information.

6. All patients who have experienced a seizure must
be transported to hospital for further medical
evaluation. If possible, their medication should be
brought with them. Patients with a first-time seizure
are potentially at more serious risk than those with
established epilepsy.
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7. Patients may be partly aware of their surroundings.
Take care regarding any statements made about
their condition. It should also be remembered
that patients with seizure disorders are self-
conscious of their condition and should be handled
with sensitivity.

Summary

Assessment of patients with head and brain injuries
focuses on the ABCs. The severity of brain injury can
be established in less than 1 minute by evaluating:

» the level of consciousness using the AVPU Scale
e presence of extremity weakness or paralysis

Patients with the following criteria must be
considered to have severe brain injury. All patients who
meet these criteria for severe brain injury are in the
Rapid Transport Category.

* A decreased or altered level of consciousness

* Unexplained extremity weakness or paralysis,
regardless of the level of consciousness

¢ Depressed skull fracture

* Open penetrating head injuries

All patients with confusion or who have been dazed
from the force of injury must be referred for
medical evaluation.

All open wounds should be covered. External
bleeding should be controlled with direct pressure.
Penetrating wounds to the head with exposed brain
tissue or leakage of cerebrospinal fluid should be
covered lightly with a sterile dressing.

All patients with head injury must be frequently
reassessed, focusing on the ABCs, level of
consciousness, and extremity motor and
sensory function.

Head injuries are common and have the potential to
cause death or permanent disability. The ultimate
outcome in patients with head injuries depends largely
on treatment by the OFA attendant. It is hoped that
rapid identification, effective initial treatment, and rapid
transport of patients with severe head injuries will
improve their chances of recovery.
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Part 6, Chapter 16

Spinal Injuries

Neck and back injuries are a common cause of disability among workers. Most of these injuries are minor and
resolve with rest and conservative treatment. At the other end of the spectrum, however, fracture of the bony spine
(the vertebral column) has the potential to cause permanent paralysis as the result of spinal cord injury. The primary
rule of first aid — “Do no harm” — is never more important than in the evaluation and treatment of patients with
spinal injury. The correct treatment, stabilization, and transportation of patients with spinal injuries may prevent a
spinal cord injury. It is possible to render a patient permanently quadriplegic by improperly caring for a spinal injury.
In addition to the physical and emotional disability, the lifetime cost of medical care for a quadriplegic is an
expensive burden for the patient and society.

The key to preventing spinal cord injury is to remember that the spinal cord runs inside of and is protected by the
vertebral column. The OFA attendant must always think about the possibility of a spinal injury before moving any
trauma patient. In this section, the OFA attendant will learn how to evaluate and treat patients with spinal injury.

Anatomy and Function

The spine, or vertebral column, is made up of 33 bony _ Vertebral column
Anterior view Left lateral view

segments, or vertebrae, stacked one on top of the

other. The spine extends from the base of the skull to

the tip of the coccyx (tail bone).

The vertebrae are divided into five groups:

Cervical

Thoracic

Lumbar

Sacral

Coccygeal

The first 7 vertebrae are the cervical vertebrae and

form the bony framework of the neck (C-spine). The 12

pairs of ribs are attached to the 12 thoracic vertebrae.

There are 5 lumbar vertebrae, which form the small of

the back. The 5 sacral and 4 coccygeal vertebrae are

fused together to form the posterior wall of the pelvis.

Anterior and lateral views of the vertebral column are

illustrated in Figure 16-1.

Each vertebra is identified by its grouping and
position. For example, the 5th vertebra from the top is
called C5 — the C refers to the cervical group and the
5 indicates the 5th vertebra down in the cervical group.
The 11th vertebra from the top is called T4 — the T
refers to the thoracic group and the 4 identifies the
vertebra as the 4th one down from the top of the
thoracic group. Similarly, L3 refers to the 3rd
lumbar vertebra.

g A W N 2

Figure 16-1  Anatomy of the vertebral column

Chapter 16: Spinal Injuries 107



Between each of the cervical, thoracic, and lumbar
vertebrae are the intervertebral discs. The discs are
composed of a soft nucleus encased in a tough fibrous
shell. The discs act like shock absorbers between the
vertebrae. They also permit the spine to bend in various
directions without kinking the spinal cord inside.

Each intervertebral disc is identified by its adjacent
vertebrae. For example, the disc between the 4th and
5th cervical vertebrae is called the C4-C5 disc.

Similarly, the L5-S1 disc is the one between the 5th
lumbar and 1st sacral vertebrae.

Each individual vertebra is made up of a bony ring
attached to a bony core (the body). The bony ring is
composed of the pedicles, the laminae, and the body.
The spinal cord passes through the bony ring. The
vertebrae are held in a column by specialized joints
and ligaments that prevent shifting of any one vertebra
on the other. Further, a series of strong muscles run up
and down the spine, attaching to each vertebra.

Together, these muscles, ligaments, and joints not
only provide support but also give the spine its mobility
and flexibility. Figure 16-2 illustrates a top view of a
typical vertebra. Figure 16-3 provides a side view,
showing how the vertebrae are joined together with the
intervertebral discs between them.

The OFA attendant must note the special anatomical
relationship among the spinal cord, the spinal nerves,
and the bony vertebrae. The bony rings of each
vertebra, when stacked one on top of the other, form a
long bony canal called the spinal canal, which contains
and protects the spinal cord.

Body

Vertebral foramen

Pedicle

Lamina
Transverse process

Spinous process

Figure 16-2  Top view of a thoracic vertebra

Figure 16-3  Side view of multiple lumbar vertebrae
There are 31 pairs of spinal nerves. Spinal nerves
branch off from the spinal cord and connect the brain
to the muscles and sensory receptors (see Figure 16-4
Top view of a thoracic vertebra showing spinal nerves
and cord). At each of the upper 31 vertebral levels, a
pair of spinal nerves branches off the spinal cord —
one to the left and one to the right. The spinal nerves
leave the vertebral column through bony passages
between adjacent vertebrae (see Figure 16-5
Lumbosacral spine showing ligaments and
spinal nerves).

Figure 16-4  Top view of a thoracic vertebra showing
spinal nerves and cord

The spinal nerves are numbered according to the
level of the spinal column out of which they emerge.
The 1st cervical spinal nerve, C1, exits above the 1st
cervical vertebra below the base of the skull. By

108 Part 6, Head and Nervous System



consensus, the spinal nerve that exits between C7 and
T1is called C8. The T1 spinal nerve exits below the 1st
thoracic vertebra, T1. As a result, there are 8 pairs of
cervical spinal nerves. There are also 12 thoracic,

5 lumbar, 5 sacral, and 1 pair of coccygeal

spinal nerves.

Lateral view V. Superior articular
) process
2\ Transverse process
“(J Lamina
B Inferior articular
) process

Pedicle

Intervertebral foramen
Spinous process

Interspinal ligament

Articular surface
of sacrum

4th and 5th lumbar nerves

Body of L5 f’
Intervertebral disc J:f,'

Anterior longitudinal ligament &

Figure 16-5 Lumbosacral spine showing ligaments

and spinal nerves

Because of the tight fit of the spinal cord within the
spinal canal, any fracture or ligament tear that allows
slight displacement of one vertebra on the next will
pinch or shear the spinal cord. This causes a spinal
cord injury.

Similarly, significant narrowing of the bony
passageways through which the spinal nerves pass, as
a result of fracture, arthritis, or protrusion of the
intervertebral disc, may cause spinal nerve injury.

Mechanisms of Traumatic Spinal Injuries

Certain types of accidents must alert the OFA attendant
to the possibility of traumatic spinal injury (see Figure
16-6 Mechanisms of a spinal injury). By always
thinking about the mechanism of injury and the
possibility of spinal injury, the OFA attendant will not
miss this diagnosis. In all patients with the following
mechanisms of injury, the OFA attendant must assume
the presence of a traumatic spinal injury until it has
been ruled out by a medical professional.

Figure 16-6

Mechanisms of a spinal injury

* Motor vehicle crashes are the most common cause
of spinal fractures and spinal cord injury. Even
when seat belts are worn, the force of the impact
can cause spinal (especially cervical) fractures.

The frequency of whiplash injuries attests to
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the high-risk nature of motor vehicle crashes.
Whiplash injury is a muscle and ligament strain of
the neck caused by flexion and extension of the
neck, which occur on impact. If the force of injury
is high enough, cervical spinal fracture results.
Crashes involving bicycles, motorcycles, all-terrain
vehicles (ATVs), and other mobile equipment have
an increased likelihood of causing spinal fracture,
especially if available seat belts are not worn.

« Falls are another frequent cause of spinal fracture.
The height of the fall and the manner in which the
body strikes the ground often determine the type
and location of spinal injury. Jumping down from a
wall and landing on the feet often results in fracture
of the lower thoracic or upper lumbar vertebrae.
This is especially true if the force of impact is
sufficiently strong to fracture the heel bone. The
patient who falls down a flight of stairs is also at risk
of spinal injury, especially to the cervical spine.

* Any direct blow to the spine has the potential to
cause a spinal fracture. Assaults, crush injuries,
and blunt injuries from falling or swinging objects
are some examples of accidents that may result in
fractures of the spine.

« Diving into shallow water such as a lake or pool is
another common cause of cervical spine fracture.
The OFA attendant must consider the possibility
of cervical spine injury when called to rescue a
drowning victim, especially in shallow water. Sports
injuries also often include spinal fractures. Football,
rugby, hockey, and gymnastics are some examples
of high-risk sports.

* Gunshot wounds, deep knife wounds, and other
penetrating injuries may directly injure the vertebral
column or the spinal cord.

« Severe electric shock can cause direct spinal cord
injury, or it may cause spinal fracture from the
violent muscle spasms that often accompany these
injuries. Unresponsive victims of electrical injury
must be assumed to have a spinal injury and spinal
motion should be restricted accordingly.

» Facial and head injuries are also associated with
cervical spine fracture. The same mechanism of
injury that causes structural damage to the face or
head (lacerations, contusions, or fractures) can also
result in cervical spine fracture.

In summary, the OFA attendant must suspect
traumatic spinal injury in all the conditions listed here
and treat the patient accordingly. The first step in the
treatment of these patients is to “think spinal injury”.

Types of Spinal Injuries

Injuries to the spine may be classified as follows:
* spinal cord injury

* spinal nerve injury

» vertebral fractures and/or dislocations

» injuries to the intervertebral discs

« strains and/or sprains of the back or spine

* a combination of the above

It is important that the OFA attendant recognize that
spinal injury and spinal cord injury are different entities
and may occur independently of each other.

Spinal injuries may be associated with spinal cord
or spinal nerve injury but are not necessarily. Even
vertebral fractures may not cause spinal cord or spinal
nerve injury immediately. Movement of the patient at
any time may cause significant displacement of the
fracture, resulting in permanent spinal cord or spinal
nerve injury. Furthermore, spinal cord injuries may
occur in the absence of spinal fractures. In such cases,
the spinal cord is injured by tearing, bruising,
or swelling.

Spinal Cord Injury

Approximately 2 to 4% of multiple-trauma victims have
cervical spine injuries, of which 5 to 15% have a spinal
cord injury.

The spinal cord is similar to a large telephone cable
with thousands of individual circuits. Spinal cord injury
is exactly like someone breaking the telephone cable.
The break usually occurs at one point along the cable.
Similarly, the spinal cord is usually injured in one
specific area rather than along its entire length. With
the broken telephone cable, service is interrupted only
to those households that are connected farther down
the line. Circuits that branch off before the break are
unaffected. Similarly, spinal cord injury affects only
those areas of the body below the site of the injury.

There are two general types of spinal cord injuries:
complete and incomplete. Complete spinal cord
injuries result in total loss of motor and sensory
functions on both sides of the body below the level of
the injury. Incomplete spinal cord injuries result in
partial loss. Both complete and incomplete spinal cord
injuries affect only those areas below the level of the
injury. The degree of motor and sensory function lost
depends on the extent and location of the injury. For
example, a complete spinal cord injury at T12
characteristically causes complete paralysis and loss of
sensation from the waist down. A fracture at C7, with
complete spinal cord injury, results in partial loss of
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motor and sensory functions in both arms and
complete loss of sensation and total paralysis from the
collarbones down. An incomplete spinal cord injury at
C5 will produce partial loss of motor and sensory
function in the arms and the legs.

Incomplete injuries may worsen with time (because
of swelling or bleeding) or with inappropriate handling
of the patient, ultimately resulting in a complete injury.

Another physical finding that may be associated
with spinal cord injury in male patients is persistent
erection of the penis (priapism). The OFA attendant
should not be embarrassed by this finding. It is beyond
the patient’s voluntary control and the patient cannot
feel or notice its development. The OFA attendant
should just reassure the patient and protect his dignity
by covering him with a blanket.

All patients with spinal cord injury are in the Rapid
Transport Category.

Spinal Nerve Injury

The spinal nerves are most commonly damaged by
conditions that cause narrowing of the bony
passageways through which they pass. Fractures,
arthritis, or intervertebral disc protrusions may pinch or
kink the spinal nerves. Usually only one spinal nerve
(the left or right) at one particular level is affected. As a
result, the most common findings with spinal nerve
injury are pain and partial loss of sensation and motor
strength in one extremity. Therefore, patients with pain,
tingling, and/or weakness in one extremity may have a
spinal nerve injury.

It is extremely difficult for the OFA attendant to
differentiate spinal nerve injury from spinal cord injury
or even brain injury. All patients with a mechanism of
injury suggesting spinal trauma and any complaints of
numbness, tingling, or weakness in one or more
extremities must be treated as having a possible spinal
cord injury and are in the Rapid Transport Category.

Vertebral Fractures and/or Dislocations

As with fractures of the extremities, fractures of the
spine may be stable or unstable. Stable vertebral
fractures are not at risk for any displacement.
Therefore, they involve little risk of causing spinal cord
or spinal nerve injuries.

Unstable and/or dislocated spinal fractures carry the
greatest risk of spinal cord or spinal nerve injury. They
do not necessarily cause spinal cord or spinal nerve
injury immediately. Movement of the patient at any
time can cause displacement of the fracture and result

in spinal cord or spinal nerve injury. Many patients with
unstable spinal fractures have walked around the
accident scene with little apparent pain. At the scene of
an accident with a significant mechanism of injury, it is
difficult to differentiate between simple muscle or
ligament strains of the spine and unstable fractures or
dislocations. Such spinal injuries can be correctly
diagnosed only with the help of diagnostic equipment
at the hospital.

The OFA attendant must always suspect spinal
injury and look for mechanisms of injury that
commonly cause spinal injury. The OFA attendant must
treat all traumatic spinal injuries as if they are unstable
fractures and restrict the spinal motion of every patient
with such injuries.

Top view

Compressed spinal nerve

Disc protrusion

Figure 16-7  Disc herniation

Injuries to the Intervertebral Discs

The intervertebral discs may be injured suddenly, or
they may slowly deteriorate with time. Certain types of
work — e.g., heavy lifting, long-haul truck driving —
may increase the risk of intervertebral disc injury. As
mentioned previously, the intervertebral disc consists
of a soft nucleus surrounded by a tough fibrous shell. If
the shell is damaged sufficiently, it may bulge out
under certain conditions. Sometimes, the soft material
of the nucleus bulges out through a break in the shell,
like a bubble in a bicycle tire (see Figure 16-7 Disc
herniation). This bulging of the disc or its nucleus
(herniation) may cause pinching of the spinal nerve as it
passes through the bony passageway out of the spinal
canal. What is sometimes referred to as a “slipped
disc” is actually a disc herniation. Discs cannot slip
around, as they are firmly cemented in, but they can
herniate. Often, the disc heals with a short period of
rest, physiotherapy, and a specific progressive exercise
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program. In more severe cases, surgery ay be required.

In still other cases, the disc may pinch the spinal
cord itself. This depends on the level of the
intervertebral disc and may be associated with severe
arthritis of the spine. These rare, more serious cases
often require surgery.

Strains and/or Sprains of the Back or Spine

The OFA attendant is often called to evaluate patients
with neck or back pain as a result of minor non-
traumatic injuries such as bending or lifting. Although
the pain associated with such injuries can be severe, a
spinal fracture is unlikely.

The vast majority of back and spinal injuries are
muscle or ligament injuries. Typically, muscle strains or
ligament sprains occur when the muscles or ligaments
are overloaded, overused, or stretched beyond their
normal range — e.g., when the patient lifts a heavy
object or twists suddenly. The risk factors for muscle or
ligament strains of the back are as follows:

» previous back injury

» overloaded muscles or ligaments

* overuse or misuse

* poor muscle tone/poor physical conditioning
* poor posture

The key approach to muscle strains and ligament
sprains is prevention. Workers should be encouraged
to maintain back fitness and use proper body
mechanics in their work.

Signs and Symptoms of Traumatic

Spinal Injury

Patients with other serious injuries or those who are
intoxicated with alcohol or under the influence of drugs
may not notice pain in the spine. The OFA attendant
must therefore rely on the mechanism of injury and
treat these patients accordingly. It is always better to
err on the side of caution and restrict the spinal motion
of these patients rather than risk a spinal cord injury.
Pain

Conscious patients invariably complain of pain or
stiffness in the affected area of the spine. These
patients are usually able to indicate the region of the
neck or back that is injured. In the trauma patient it is
difficult to differentiate the pain associated with a mild
strain from that of a disc injury or a vertebral fracture.

Pain on movement

The patient may voluntarily indicate that movement of
the spine causes or increases the pain. The OFA
attendant should never attempt to test for this by asking
the patient to move unassisted.

Tenderness

The OFA attendant may discover tenderness over the
bony projections (processes) of the spine or in the
muscles alongside the spine. Tenderness indicates that
a spinal fracture may exist.

Numbness, tingling, or weakness

If the conscious patient complains of any tingling,
numbness, or weakness in one or more extremities, a
spinal cord or spinal nerve injury may exist. It is
extremely difficult for the OFA attendant to differentiate
brain injury from spinal cord or spinal nerve injury.

Deformity

The presence of any noticeable deformity of the spine
is extremely rare and is found only with severe injuries.
The absence of a deformity does not rule out the
possibility of a spinal fracture.

Swelling

Fractures or other injuries to extremities are usually
associated with soft-tissue swelling. However, swelling
associated with a spinal injury is very unusual. The
absence of swelling also does not rule out a

spinal fracture.

The Priority Action Approach for the Patient
Suspected of Having Traumatic Spinal Injury

All fully conscious patients with any of the mechanisms
of traumatic spinal injury and who complain of pain or
tenderness in the spinal region must be assumed to
have a spinal fracture and spinal motion should be
restricted. The assessment and management of patients
with suspected spinal injury should follow the Priority
Action Approach to the injured patient (see page 18).
All patients with suspected spinal injury are in the
Rapid Transport Category.

Special Precautions for Patients with
Spinal Cord Injury

Patients with spinal cord injury may be at a very high
risk for developing respiratory difficulties and/or
pressure sores. The OFA attendant must be aware of
the specific complications of patients with spinal cord
injury and take extra precautions to prevent them.
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Respiratory Difficulties

With cervical or upper thoracic spinal cord injury, the
respiratory muscles of the chest wall are paralyzed.
The patient is able to breathe only by movement of the
diaphragm, which has a unique nerve supply from the
higher cervical nerve routes (C3, C4, and C5). The OFA
attendant will therefore observe only the abdomen
moving in and out with each respiration and little
movement of the chest wall.

As a result of this paralysis, the patient with lower
cervical or upper thoracic spinal cord injury will have
respiratory difficulties and oxygen must be provided if
available and if trained. All such patients will have a
decreased ability to cough and clear their secretions,
so the OFA attendant must watch for fluid accumulation
in the upper airway.

Patients with high cervical spinal cord injury will
likely lose function of the diaphragm as well and will
likely not be breathing. If the patient is unresponsive
and not breathing normally or agonal breathing is seen
(sporadic gasping breaths), it should be assumed that
the patient is in cardiac arrest. In this situation, CPR is
initiated according to Part 5, Chapter 12
Cardiopulminary Resuscitation (CPR).
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Part 6, Chapter 17

Spinal Injury Management

When a spinal injury has been diagnosed or is strongly suspected, the OFA attendant must initiate specific treatment
to stabilize the injury. Patients with spinal cord injury must be quickly and carefully stabilized to prevent further
injury to the spinal cord. Patients with a suspected spinal fracture without spinal cord or spinal nerve injury must be

carefully stabilized to prevent spinal cord injury.

Techniques for Moving Patients with

Spinal Injuries

The general principles of spinal stabilization are similar

to the principles governing treatment of injuries to

the extremities:

* Prevent further injury.

* With hands on either side of the head, support in
position of greatest comfort.

*  When rolling the patient. Ensure that the head, neck,
and trunk move as a unit.

» Restrict spinal motion.

* Maximize patient comfort, ensuring that the
transport stretcher is well padded. The spinal-
injured patient is unable to reposition limbs, and
small irritants (sticks or rocks, direct contact with
metal stretchers) can rapidly lead to pressure sores.

* Provide oxygen by mask if available and if trained.

* Keep the patient warm with blankets. This
prevents hypothermia.

» Do not give the patient anything by mouth.

Further injury can be prevented by carefully moving
the normally breathing patient as a unit at all times.
Even in the presence of life-threatening airway or
respiratory emergencies, the patient can be moved
rapidly yet with stability of the spine maintained. In
most cases, the OFA attendant will require the
assistance of at least one co-worker. When other
assistants are available, they should be used to support
the patient’s legs or injured areas. The OFA attendant
must assume responsibility for the head and neck
whenever the patient is moved.

If it is necessary to move this patient and a stretcher
is readily available, they should be moved directly onto
it using a scoop-style stretcher to avoid having to move
them again later.

If the patient is conscious, the OFA attendant should
explain ahead of time what will happen to ensure the
patient’s relaxation and co-operation. The following

techniques illustrate the step-by-step procedures to
follow when moving the patient, depending on the
position in which the patient is found.

The patient with suspected spinal injury that must be
moved moved must be carefully. The supine position is
preferred because patient assessment and monitoring
are easier. Restricting movement of the head and neck
is also simpler in the supine position. However, certain
specific situations and factors make the lateral position
preferable.

Patients with suspected spinal injuries under the
following circumstances must be maintained in the
lateral position:

» patients with facial injuries and active bleeding in the
nasal or oral airway

» patients with active vomiting

* patients with 