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Trauma and Resuscitation Services Ltd (Trauma Resus) deliver the most advanced, 
evidence-based trauma course currently available to non-health care professionals in the UK. 

The course is based on guidelines and recommendations produced by the Royal Colleges of 
Surgeons and Anaesthesia, the Joint Royal Colleges Ambulance Liaison Committee, the UK & 
European Resuscitation Council, the International Liaison Committee on Resuscitation 
(ILCOR) and other professional bodies.  

The aim of your course is to reduce preventable pre-hospital deaths by training you to 
identify and treat life-threatening emergencies and prepare casualties for rapid evacuation 
to hospital.  

This manual is designed to accompany your course. It does not directly follow the programme of 
the course but can be referred to as required for the subjects being taught and for revision and 
study during the course. There may be some subjects in this manual that are not taught on your 
course as courses can be tailored for different fields of operations and environment.  
 
This manual is updated regularly to ensure it is current and in line with course material and the 
Faculty of Trauma & Resuscitation recommendations. It has been written to encompass the 
latest medical standards, guidelines and best practice at the time of issue. It should be noted that 
these can change over time. It is the responsibility of the reader to ensure it is the latest version. 
Manuals handed to students at the start of a course will always be the latest version. 

 
There is a list of recommended reading at the back of the manual, to help deepen your 
knowledge and understanding. This is particularly useful if you are to become a trainer or 
‘maintenance of skills’ coach. 
 
Certification is gained on successful completion of the course following assessment in knowledge 
and practical skill. 
 
Regular refresher training is essential to maintain skills. 
 
If you have any questions relating to anything in this manual, please speak to your course 
instructor or contact Trauma Resus’ on +44 1925 551784 or www.traumaresus.com 

This manual and all the content within it is copyright of Trauma & Resuscitation Services Ltd 
(with the exception of some images, triage and UK Resuscitation Council algorithms unless 
specifically stated). 

 

 

 

 

Some of the text is contained in boxes like this. 
These are ‘Key Learning Points’ and are important to understand and reflect upon. 
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0.0 Introduction 

What is Trauma? 
 
In the pre-hospital field of dealing with injured and ill patients… 
 
 
 
 
 
The functions of an open airway, breathing and circulation, if damaged or compromised, may 
or will impair the function of the body to the point where parts of it, or all of it temporarily or 
permanently fail.  

 
As long as patients’ airway, breathing and circulation are managed adequately, we can 
achieve better outcomes. 

 
0.1 Statistics and studies 

 
• Trauma remains the commonest cause of death in the first four decades of life 
• It is the fourth commonest cause of death overall 
• It accounts for more 'lost life years' than cancer, heart disease and stroke combined. In 

addition, trauma is also a major cause of debilitating long-term injuries 
• For each trauma fatality, there are two survivors with serious or permanent disability 
• There are 20,000 cases of major trauma each year in England* resulting in 5400 deaths. 

The majority of these are Road Traffic Collisions (RTC) 
• In 2016 in the UK, 5 people were killed and around 70 seriously injured in RTCs every 

day (better than 10 years previously but worse than in 2015 - except for motorcyclists, 
who have fared better). 34 a week on average in 2018. 

• In 2018 147 people died at work in the UK, a further 92 members of the public died due 
to workplace activities. 

 
Work related fatalities in 2018 (HSE) 
 

 
 

‘Trauma’ can be defined as any injury 
(beyond very basic plasters and bandage first aid) 
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In 2006, a review of treatment received by 795 severely injured patients, was carried out by the 
National Confidential Enquiry into Patient Outcomes and Deaths (NCEPOD). The results were 
published in 2007 and the following was concluded in relation to pre-hospital care: 

• Insufficient bleeding control – 3.3% 
• Inadequate airway management – 9.6% 
• Inadequate ventilation (breathing) – 8% 
• Twice as many patients with a head injury died due to poor airway management and 

ventilation in the pre-hospital environment. 
 

The key recommendations from the pre-hospital phase were as follows: 

• All patients who have sustained serious trauma should have a primary survey conducted 
at the earliest opportunity 

• Critical resuscitation involving airway, breathing and circulation (with cervical spine 
control) should be undertaken and reviewed throughout the pre-hospital phase of care. 
 

The findings published in the NCEPOD report were compounded further by a report from the 
National Audit Office in February 2010 titled “Major Trauma Care in England”. This report 
summarised by saying: 

“Since 1988 a number of studies have identified deficiencies in the care provided to severely 
injured patients in England. There has, however, been little progress in addressing these 
deficiencies and recent research has identified a 20 per cent higher in-hospital mortality rate for 
trauma patients in England compared to the US.” 

 

 

 
 

Preventable deaths in the pre-hospital environment are rarely due to an inability to provide 
advanced ‘medical’ skills, but a failure to treat basic problems in a structured fashion, CABC 
(Catastrophic bleeding, Airway, Breathing & Circulation).  

The establishment of ‘Major Trauma Centres’ at key hospitals in the UK and the increased skill-
set of ambulance paramedics has greatly improved the situation since 2010. The basic findings 
of both reports however, are still highly valid. Good application of your training will deal with the 
concerns of each report. 

0.2 Aims of trauma care 
The following are the main aims and objectives when providing care to a trauma casualty: 

• Do no harm 
• Perform a rapid assessment of the casualty  
• Identify “Time Critical” injuries 
• Perform emergency, life-saving interventions 
• Prevent the casualty from deteriorating further 
• Promote recovery 
• Do the basics well, always 
 

Deaths due to trauma occur for two primary reasons: 

• Hypoxia (lack of oxygen) 
• Hypovolaemia (lack of circulating blood volume) 
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The Trauma care protocol 
 
The CABCDE approach should be taken in all cases, where things are treated in the order of 
‘Treat first what kills first’. (Note that this is just how we treat the casualty, we must first consider 
scene safety and continuously communicate with the casualty). 
 
 
 
 
 
 
. 
 
 
This is explained in detail in the Trauma Resus’ Algorithm and supersedes the basic first aid 
protocol of DR ABC with which you may be familiar.  
 
D -  Danger (Check scene safety, deal with hazards) 
R -  Responses – talk to the casualty (even before you actually reach them if possible) 
A -  Airway 
B -  Breathing 
C -  Circulation 

 

 

 

 

 

 

 

 

 

 

 

C – Catastrophic Bleeding 
A – Airway 
B – Breathing 
C – Circulation 
D – Disability 
E – Extremities, Environmental and Evacuation Considerations 
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0.3 Trauma related deaths 
 

Back in 1983, Donald Trunkey described the ‘tri-modal’ distribution of trauma deaths which 
demonstrated that 50% of deaths occurred almost immediately, 30% in the immediate hours after 
injury and 20% over the coming days and weeks.  

 

 

 

A more recent study (Oct 2017) by Muhammad Khan et al, has now superseded the Trunkey 
study as a reference material. It looked at traumatic deaths in the USA across a 6-year period 
(2007-2012) which showed a single peak of trauma deaths on Day 1, followed by a consistent 
decline over 30 days 

 

 
  

 

Trimodal Distribution of Death 
Trunkey DD. Trauma. Sci Am 1983, 249(2)20-7 
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0.4   Legal and ethical aspects of trauma care 
 

Consent 

All casualties have the right to make their own choices and decisions whether they are in-hospital 
or pre-hospital. A casualty has the right to refuse any assessment or treatment. To force a patient 
or perform treatment without their consent is, in law, assault. We can, however, explain the 
rationale for any treatment that is necessary, the benefits of it, the risks without it and any risks in 
carrying out the treatment and ask the casualty for their permission to continue. If the casualty still 
refuses, then we have to accept this. If, however, consent cannot be gained, due to the casualty’s 
conscious level or other lack of capacity to consent, then the rescuer should endeavour to act in 
the best interests of the casualty. 

There may be alternatives to the treatment or assessment suggested, for example, instead of using 
an extrication collar, we might maintain manual in-line stabilisation. Sometimes compromise is 
better than no treatment at all. With unconscious casualties, consent is not required to provide 
emergency or life-saving treatments, however, it is still good practice to talk to them and explain 
what you are doing. When performing any assessment or treatment explain to the casualty what 
you are doing and why you are doing it. It is also good practice to have another person (witness) 
with you when performing the assessment and treatment of a casualty, particularly when dealing 
with children and vulnerable adults. 

Death 

Only in situations where death is obvious, e.g. decapitation, rigor mortis or decomposition, should 
you withhold treatment. Officially, only a registered medical doctor can certify death but paramedics 
and nurses, in some circumstances, can diagnose death. If a doctor is present, they may make a 
decision to withhold or withdraw treatment based upon the severity of a casualty's injuries. 

Patient Confidentiality 

Anything you see or hear at an incident relating to a casualty is confidential and should not be 
discussed outside the forum of your immediate organisation or when handing patient information 
over to the emergency services. Specific details of the casualty’s name, date of birth and injuries 
should not be divulged to third parties. It is wise to ensure that speculative or exaggerated 
comments are not made in the earshot of casualties, relatives or members of the general public, 
as these things can quite often be taken out of context.  

Documentation 

Patient care should be documented on a Patient Report Form (PRF). It is very important to keep 
a detailed record of assessment, treatment, interventions and vital signs, not only to provide useful 
information to the next levels of care, or as a defence against future litigation, but also for audit 
purposes when identifying standards for training requirements and so on. Documentation should 
always be completed in black ink and any comments should be factual and not include conjecture 
or personal opinions. (See Chapter 11.0 ‘Handover and Reporting’) 

Forensic awareness 

It should be borne in mind that the scene of any incident to which a person is responding as a first-
aider, could also be a crime scene to be examined by the Police and/or Fire Service, or at least a 
scene that will require examination or investigation by some other body. These could include, for 
example, the Health and Safety Executive (HSE), the Air Accident Investigation Branch (AAIB) or 
Marine Accident Investigation Branch (MAIB) in the UK and many similar organisations in other 
countries and jurisdictions. 
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The loss or destruction of evidence could result in the failure to find out exactly what went wrong, 
thereby hindering an opportunity to increase safety. In the case of a crime, it could result in a 
miscarriage of justice or an offender going free or undetected.  

Incidents may not always appear to be a crime or deliberate act, so it is useful to consider 
everything, especially when moving casualties and their belongings, talking to witnesses and 
‘cleaning up’. 

If there is any suspicion at all that things aren’t as straightforward as they initially appear, then the 
appropriate authorities should be contacted, and their advice followed. 

Keep people away from the scene unless you need their assistance. Establish a simple route in 
and out and make sure it is followed strictly. 

 

 

 

 

 

 

 

 

 

0.5 Summary 
 
• Trauma is a leading cause of death In the UK. 
• A structured rapid assessment with identification and treatment of life-

threatening. injuries will improve casualty outcomes. 
• Do the basics well, always. 
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1.0 The Initial Approach, Kinematics and Mechanism 
of Injury 

Objectives 
 
• To understand the considerations at the scene of an incident and the ‘SCENE’ approach. 
 
• To understand the basic physical principles that determine the magnitude and direction of 

forces involved in accidents 
 

• To understand the various injury patterns sustained in: 
• Road traffic collisions (RTCs) 
• Pedestrian injury 
• Falls from height 
• Penetrating trauma 

 

1.1 Introduction 
 
The ‘SCENE’ approach. 

It is important that any rescuer, as is key in any emergency situation, should not become the next 
casualty. It is also important that a full assessment is made of the scene in order to: 

• Determine any further or continuing danger 
• Establish the number and severity of casualties 
• Consider the events leading to the incident, kinematics and mechanism of injury (MOI). 
• Establish the need for further resources or concurrent activity. 
 

The acronym ‘SCENE’ is useful in this: 

S - Safety   

 

Perform a dynamic risk assessment. Are there any dangers now 
or will there be any that become apparent during the incident? 
This needs to be continually re-assessed during the incident. 
Appropriate Personal Protective Equipment (PPE) should be 
used. 

C - Causes (including MOI)   Establish the events leading up to the incident, the kinematics 
and mechanism of injury (MOI). 

E - Environment 

 

Are there any environmental factors that need to be considered? 
These can include access and egress issues, weather conditions 
and people dynamics. 

N - Number of casualties Establish exactly how many casualties there are. 

E - Extra resources needed 

 

Additional resources should be mobilised as soon as possible – 
Ambulance, other emergency services, or more of your own  
service’s resources. Alert control rooms, hospitals etc. in 
advance where appropriate. 
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Basic physical principles 

Kinetic energy 

• This is the energy of a moving object 
• In a vehicle collision both the vehicle and occupants have kinetic energy 
• If the vehicle is stopped abruptly then this energy is dissipated. How quickly this energy is 

dissipated at the time of the accident influences the injuries sustained. A sudden stop 
(hitting a wall) will induce more injury and damage than a gradual stop (using the brakes). 

• Kinetic energy can be calculated by the formula: 
 

 
1.2 Vehicle collisions 

 

Kinematics 
 

• Kinematics is the study of how matter moves and interacts in collisions.  A basic 
understanding of kinematics allows us to predict likely types and severity of injury 
from the nature of the collision and have a high index of suspicion for potential 
serious injuries. 

 

KE = (½ x mass) x velocity2 

From this formula it becomes apparent that velocity is the biggest factor in determining 
kinetic energy. If the velocity is doubled then the kinetic energy is quadrupled, whereas 
if only the mass is doubled then the kinetic energy is also only doubled. 

For a vehicle collision, velocity (speed) is the main determining factor in predicting 
damage, injury type and injury severity. 

 

In any vehicle collision there are 4 impacts: 

1. The vehicle hits the obstruction 
2. The casualty hits the vehicle, any restraints (e.g. seat belts, air bags) or a solid 

structure (e.g. wall, tree) if they have been ejected from the vehicle 
3. The casualty's internal organs hit solid structures of the body (organ 

compression) 
4. Loose objects in the vehicle hit the casualty 
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Types of Impact 

The precise interaction between the casualty and the vehicle depends upon the exact nature of 
the collision. 

Frontal impact/head on collision 

This is the most common mechanism of impact. 70% of motor vehicle accidents involve a frontal 
impact collision with a stationary object. The kinetic energy of the car is dissipated over an 
extremely short time period resulting in rapid deceleration injuries. 

• Both restrained and unrestrained passengers will move forward in the vehicle. The lower 
extremities are the initial point of impact, resulting in ankle and femoral (leg bone) 
fractures, hip dislocations and pelvic injury 

• Next, the casualty's torso hits the steering wheel (or seat belt). This is the point at which a 
major portion of the energy is lost, being absorbed by the chest and abdomen resulting in 
chest injury and injuries to liver, spleen and kidneys 

• The (non-seat-belted) casualty's head will hit the roof and windscreen, resulting in head 
and cervical spine injuries 

• Seat belts apply forces keeping the body fixed into the passenger compartment for longer. 
They also make impact with the steering wheel and dashboard less likely and less severe 

• Unrestrained passengers are more likely to be ejected from the vehicle, often travelling 
at the same pre-collision speed as the vehicle until they strike an object. The mortality for 
an ejected occupant is 6 times greater. 

• Airbag deployment and vehicle crumple zones dissipate the energy over a longer time 
period and larger surface area, reducing the decelerating forces considerably. 

• Airbags may themselves cause injury. 
 
Rear impact collision 
 
These are less common than frontal impact collisions. They usually occur when a vehicle at rest 
is struck by a moving vehicle from behind 

• The vehicle and its occupant are accelerated forward from the energy transfer of the impact 
and will experience injuries similar to frontal impact. Without proper head restraints, the 
occupant's head is not accelerated with the rest of the body and hyperextension of the 
neck occurs resulting in soft tissue neck injuries (‘whiplash’) and possible fractures 
of the cervical spine. 

 
Lateral impact/side on/T-bone collision 
 
This is defined as a collision against the side of a vehicle that accelerates the occupant away from 
the point of impact 

• This type of impact is second to frontal impact in terms of causing serious injury and death 
• There is much less protection along the side of a vehicle when compared with the front 

and the occupant is much closer to the site of impact 
• Injuries sustained are similar to those in a frontal impact. Chest, abdominal and pelvic 

injuries are more likely to occur on the side closest to impact (i.e. driver struck on driver's 
side is at greater risk for right-sided injuries) 

• Head and cervical spine injuries are common. 
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Roll-over collision 
 
These types of collisions are rare, but often produce severe injuries which may be difficult to 
predict, as any part of the occupant can impact with any part of the passenger compartment. 
Unrestrained occupants are more likely to be ejected from the vehicle. There is often widespread 
destruction/distortion of the vehicle resulting in entrapment of casualties. 

 

 

Age and its relation to outcomes 

• Age has been shown to be a significant factor in the severity of injury and likelihood of death. 
A 12-year study of motorcycle collisions in Los Angeles County, USA, produced some 
startling results: 

o Patients were placed into age groups. A - 18 or under, B - 19 to 55, C - over 55. 
o Patients in group B were twice as likely to die as those in A. Those in C were three 

times more likely to die than those in A. 
o The likelihood of severe injury became significantly higher with age. There were 

stepped increases in the occurrence of severe head injury and severe chest injury, 
again increasing with age. 

 

1.3 Pedestrian injury 
 
Approximately 90% of such accidents occur at speeds of less than 30mph. Pedestrians undergo a 
massive acceleration followed by a deceleration as they come to a standstill causing trauma to 
limbs and internal organs. A pedestrian in collision with a motor vehicle undergoes 3 impact 
phases: 

1. Impact with vehicle bumper. The injuries produced depend upon the height of the 
casualty and the height of the bumper. In an adult the initial impact is usually against 
the leg and pelvis, whereas children often sustain serious chest and abdominal injuries. 

2. Impact with vehicle bonnet and windscreen. This will produce chest, abdominal and 
head injuries. 

3. Ground Impact. Head and cervical spine injuries occur as the patient impacts with the 
ground or with another object. 
 

For any motor vehicle collision serious injury is probable if: 

• One or more occupants of the vehicle are found to be deceased 
• Frontal or rear collision at >35 km/h without seatbelts 
• Frontal or rear collision at >45 km/h with seatbelts 
• Vehicle shunted more than 7 metres as a result of the impact 
• Vehicle rotated (spun horizontally) through more than 360o 
• Vehicle rolled over 
• Side impact with intrusion >35cm on casualty side 
• Side impact with intrusion >45cm on opposite side to casualty 
• Engine/suspension/wheel has penetrated the passenger cell 
• Distortion of the roof at ‘A’ pillar in a frontal impact 
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1 and 2 may occur at the same time in the case of a lorry for example. 
 

Pedestrian Injury Pattern 
 
• Lower limb fractures 
• Pelvic fractures 
• Abdominal injuries 
• Chest injury 
• Head and cervical spine injury 
 

1.4 Cyclists and motorcyclists 
 
These road users are at high risk of serious injury with a pattern of injury similar to pedestrians, 
however, injuries are likely to be more severe depending on the speed of the cyclist or motorcyclist. 
Lower limb injuries can be severe for motorcyclists, and motorcycle pillions can often fare worse 
than the rider. Particular injuries sustained also depend upon the exact nature of the accident and 
the use of protective equipment. Whilst motorcycle helmet use is mandatory in most countries, it 
is still not so for cyclists even though they have been shown to reduce the incidence of serious 
head injury. 

 
1.5 Falls from height 
 
During a fall an individual’s mass will accelerate them due to the effect of gravity, moderated by 
their resistance to air and they will gain kinetic energy as they fall. This kinetic energy is abruptly 
dissipated when a stationary object is met e.g. the ground. The extent of injury sustained during a 
fall depends upon the amount of kinetic energy and the rate and type of surface area over which 
this energy is subsequently dissipated. For instance, a big cushion will absorb much of this kinetic 
energy, but a concrete surface will not, resulting in the falling body absorbing the energy, causing 
injury to limbs, spine and internal organs. 

 

1.6 Penetrating trauma 
 
Ballistic Trauma (See also Chapter 15.0 ‘Blast and Ballistic Injury’) 

As with blunt trauma the extent of tissue damage from penetrating trauma depends upon the 
amount of energy transferred to tissues in the body and the time and surface area over which this 
energy transfer occurs. Injury from rounds (bullets) depends upon a variety of factors related both 
to the round and to the composition of the tissues in the body. 

• Falls from three times the casualty's height (two times in children) are 
considered significant, although serious injury has been reported in falls from 
much lesser heights 

• Falls onto concrete, asphalt or other hard surfaces increase the rate of 
deceleration and are associated with more severe injuries 

• Age is a factor – the elderly have more brittle bones. The very young have flexible 
bones, but they offer less protection for internal organs 
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Injuries from gunshot wounds can vary greatly and be quite random. There are many types of 
round, any of which can be fatal or cause serious injury. It is vital to focus on the CABCDE 
approach and carry out a full examination and assessment. 

The wounding capability of a round is related to its muzzle energy (a combination of velocity and 
mass) and its ability to dissipate its energy in the human body. Most handguns and shotguns fire 
rounds at low to medium velocities whereas carbines and rifles fire rounds at higher velocities. 

Energy Transfer 

High - the round enters the body and all its energy is dissipated, possibly without even an exit. 
Low - the round enters the body and is more likely to exit the body - retaining a large amount of its 
energy on exit. 

High-energy rounds, such as rifle rounds, may dump a smaller percentage of their energy into the 
body (low energy transfer) but that energy may still be significantly more than is dumped by low 
energy rounds, such as from handguns, that dump all their energy (high energy transfer). This is 
due to the construction of different types of round from armour piercing to 'dum-dum' or hollow 
point. 

Ballistic wounds 

The amount of damage produced depends largely upon the density of the tissue. Dense organs 
such as the liver and spleen are particularly vulnerable to bullet injuries. Once inside the body a 
bullet will follow the path of least resistance, making it impossible to ascertain internal injuries solely 
from examining entrance and exit wounds. 

There will be a temporary cavity created by the pressure wave generated by the round, and a 
permanent cavity created by the actual path of the round. 

Ballistic injury can also be the result of debris from a blast 

Entry and exit wounds may be small, but damage between may be very serious. 

Stab Trauma 

Injuries from stabbing or other pointed penetration can be difficult to locate, which in the chest 
area may not bleed much, but can be fatal if not treated. In assault situations, knife wounds can 
be located relevant to the stance of the patient, so often in the armpit, neck or thigh or on the 
hands or arms as the patient seeks to defend themselves. The length and size of the knife, as 
well as the trajectory it followed, may be important in planning management as it can be a 
predictor of what structures were damaged. As with ballistic trauma, visible injury will be evident 
but underlying damage will not be visible and this underlying damage may be far more serious. 
Thorough examination is therefore essential as significant life-threatening trauma can result. 

1.7 Summary  
 
• Likely injuries can be ascertained by examining the kinematics and mechanism of 

injury. 
• Tissue damage depends upon the amount and rate of kinetic energy transferred. 
• Frontal impacts are the most common type of motor vehicle collision and casualties 

may sustain head, neck, chest, abdominal and lower limb injuries. 
• A fall from three times the casualty’s height, or twice the height if a child, can cause 

significant injuries 
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2.0 Personal Protective Equipment and Infection 
Control 
 

Objectives 
• Consider Personal Protective Equipment (PPE) necessary for the environment 
• Discuss the different ways of protecting against infection 
• Recognise the problems associated with safe disposal; of contaminated items 
• Understand how PPE may be a key part of considering ‘S’ for Safety as part of a 

‘SCENE’ approach. 
 

2.1 Environmental and workplace PPE 
In first-aid situations, rescuers may often find themselves in a situation where PPE is needed, 
not to protect against infection from or to the casualty, but from environmental or workplace 
hazards. This could be anything from bad weather, fire, chemicals, hostile people or even 
animals. Carrying out first-aid whilst wearing PPE can be difficult, especially if it is necessary 
to wear heavy gloves for the cold or fire. It may be necessary to consider the PPE needs of 
the casualty, who may be wearing PPE already. The need to ‘expose and examine’ a casualty 
will have to considered carefully when deciding a plan of action. Realistic scenario-based 
practice will help enormously. 

 

 

2.2 Infection prevention and control 
A key aim when administering care to a casualty is to ‘do no harm’ and this begins by 
preventing and controlling the spread of infection. 

Simple measures such as handwashing, wearing disposable gloves and taking care to ensure 
that any dressings applied remain sterile, are the main ways that first aiders can prevent and 
control the spread of infection.  Where handwashing is not practical then using an alcohol-
based hand-gel applied before and after contact with a casualty, is acceptable. If there is a 
large amount of bodily fluid involved, or when dealing with the airway of a casualty, then a face 
mask and protective eyewear may also be advisable. Any clinical waste should be disposed of 
in a proprietary yellow clinical waste bag and handed to the ambulance crew before they leave 
the scene. 
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If a rescuer has blood or other body-fluid on their own clothes, they should change at the 
earliest opportunity, keeping the contaminated clothing separate and then washing it in a hot 
wash. 

In an environment or case where there is a known or identified risk of a specific contamination 
hazard, specialist advice should be sought, and consideration given to the appropriate disposal 
of such clothing in clinical waste bags. 

If there has been any potential contamination or breach in PPE, then urgent medical advice 
should be sought. 

The World Health Organisation (WHO) in 2019 released the following information regarding 
infection prevention and control.  

 

 

 

 

2.3 Summary 
• Protect yourself against the environment – remember the first step of first aid 

is “S: for safety. 
• Use appropriate personal protective equipment 
• Dispose of all medical waste and contaminated items properly 
• If in doubt – seek medical advice early.  
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3.0 Catastrophic Haemorrhage control 
 
Objectives 

• Recognise the importance of external catastrophic bleeding control  
• Discuss methods to control catastrophic external bleeding 

 

The term ‘catastrophic external bleeding’ (or ‘catastrophic external haemorrhage’) refers to 
major bleeding that is rapidly life-threatening (e.g. a lacerated femoral artery which can bleed at 1 
litre/min). Recent evidence provided by the military proves that the traditional method of casualty 
assessment following an ‘ABC’ approach is not as effective in trauma management as a ‘CABC’ 
method in dealing with catastrophic bleeding prior to assessing the airway. When such bleeding 
occurs, it must be aggressively treated before any other assessment of the casualty takes place. 
Catastrophic bleeding control should be the initial focus in order to minimise further blood loss and 
responders should look for spurting bleeds, pools of blood on the floor or blood-soaked clothing. 
This should be completed within 1 minute of attending the casualty, the focus of care being on 
preserving the circulation as opposed to replacing it with blood or other fluids. 

 

 
 

 

 

Control of catastrophic external bleeding: 

3.1 Limbs 
The control of catastrophic bleeding should follow a stepwise approach.  
 

1. Attempt to control the bleeding with direct pressure using one pressure dressing. If this 
does not succeed in controlling haemorrhage… 

2. A tourniquet should be applied. 
3. If this does not succeed, then apply a second tourniquet above the first tourniquet. 
4. If this does not succeed then remove the first pressure dressing and pack the wound, 

ideally with haemostatic gauze.  
5. Once the gauze is in place apply further direct pressure for a minimum of 5 minutes and 

then a new pressure dressing on top (more if required). 
 

Tourniquets should be applied on a limb, as close to the injury as possible, although 

care should be taken with amputations as the injury can sometimes extend up the limb 

from the stump and may require higher placement of the tourniquet (4-5 cm or more). 

Tourniquets are not usually applied over the wound or dressings, unless this is the 

only way to maintain effective direct pressure. A tourniquet may also be used when a 

wound is inaccessible e.g. entrapment, or you are a lone rescuer with a casualty who 

is bleeding, unconscious and not breathing. Once applied, a tourniquet can safely be left in-
situ for up to 2 hours, but in any event, should NOT be removed or loosened until the casualty is 
in the care of a medical team. 

 

• Treat first what kills first! Although the airway is vitally important, 
catastrophic bleeding must be stopped first (within 1 min) 

• Focus on preventing further blood loss 
• External bleeding can be difficult to estimate, look for blood loss that will 

kill within minutes 
• Always use PPE prior to coming into contact with bodily fluids 
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Tourniquet Action Card 

A tourniquet Action Card (TAC) must be attached to the patient and its presence brought to the 
attention of paramedics etc. The time of application must be written on the TAC. 

 

• The tourniquet is for controlling CATASTROPHIC bleeds to limbs. The tourniquet should 
be tightened sufficiently to stop the bleeding – this may be painful for the casualty. 

• Apply on the limb, above (nearer to the body) and as close to the wound as possible 
(where it remains effective). (In the case of an amputation, the TQ may need to be 4 – 5cm 
or more above the wound). 

• If catastrophic bleeding is still not controlled a second tourniquet may be used, applied 
above the first. If this still is insufficient, apply haemostatic dressings and further direct 
pressure. 

• Keep the area exposed so the tourniquet is visible 
• Note the time of application and remember to pass this information over to the ambulance 

crew. 
• A tourniquet action card should be filled in. 
• Improvised tourniquets should only be used as an absolute last resort where no 

proprietary ones are available. 
• Tourniquets should only ever be used on limbs. 
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3.2 Head, neck and torso 
Apply a pressure dressing and apply direct pressure over the wound. If bleeding continues 
and blood soaks through the dressing, more direct pressure should be applied by 

applying another dressing on top of the existing one and continuing to apply direct 

pressure. Do not remove the first dressing as this may reopen the wound and cause 

further bleeding (unless to pack with haemostatic gauze).  

If bleeding is still not controlled, remove dressings (DO NOT remove tourniquets), apply 
haemostatic gauze and re-apply fresh dressings and recommence direct pressure.  
 

Haemostatic agents 
 
These are strips or folds of gauze or dressing designed to stop actively-bleeding areas by 
absorbing some of the blood and providing a structure to which a clot can form. These agents can 
work even if the casualty's blood has no clotting factor in it. 

They are applied by packing into the wound and applying firm pressure for three to five minutes. A 
further dressing is then placed on top. Ideal for non-limb locations where a tourniquet is not 
useable. 

• Different products are available on the market and they come in either coated or 
impregnated gauze dressings or in a powder form with applicator.  
 
 

3.3 Application of direct pressure for non-catastrophic, 
heavy bleeding 
 
Pressure should be applied directly to wounds, which are obviously heavily bleeding, initially using 
a large dressing pad. Following these initial steps, a maximum of three pressure-dressings laid 
upon each other should be applied until the bleeding is under control. It is important to note that 
the dressings should not be removed as this can dislodge any initial clot that is beginning to form 
(unless to apply haemostatic gauze). 

3.4 Summary 
• Recognise and treat catastrophic external bleeding early! 
• Focus is preventing further blood loss 
• Use a step-wise approach of: 

o Direct pressure,  
o Tourniquet,  
o Haemostatic agents.. to gain control. 
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Notes  
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4.0 Airway and Ventilation 

Objectives 
 
• To understand the anatomy of the airway 
• To identify common causes of airway obstruction 
• To discuss the signs and symptoms of airway obstruction 
• To develop a method of assessing the airway 
• To manage a patient's airway with simple manoeuvres and additional adjuncts 
• To understand how supplemental oxygen can be applied to a patient 

 
 

4.1 Anatomy of the airway 
 

The upper airway consists of the oral and nasal cavities. The nose is a structure composed of bone 
and cartilage and is divided by a midline septum into the two nasal cavities. Oral and nasal cavities 
are entrances to the respiratory passages consisting of the pharynx, larynx and trachea. The 
pharynx is a U-shaped muscular tube extending from the base of the skull to the cricoid cartilage. 
The cricoid cartilage is the only complete ring of cartilage around the trachea and lies immediately 
below the larynx and level with the upper oesophagus. The pharynx opens into the nasal cavity 
and mouth which divide it into the naso-pharynx and oro-pharynx. The larynx consists of a 
framework of cartilages and membranes covered by a sheet of muscles and lined with mucous 
membrane. The trachea extends from the lower edge of the cricoid cartilage to the carina where it 
divides into the right and left main-stem bronchi. 

In unconscious persons who are lying face up, the lower jaw relaxes, and the tongue may fall back 
causing airway obstruction. 

 

 
 

Nose Chin 

Throat

 

Tongue 

Open airway 

Epiglottis
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4.2 Airway obstruction 
 
Serious illness or injury resulting from trauma may result in airway obstruction. Airway obstruction 
results in a casualty being unable to breath effectively and causes hypoxia (low oxygen in the 
blood) and hypercapnia (high carbon-dioxide in the blood). In the unconscious patient, passive 
regurgitation of gastric contents (vomit) may also pose a significant problem, obstructing the airway 
directly due to solid gastric content and causing soiling of the trachea and lower respiratory airway, 
leading to serious lung injury by acidic gastric contents. 

Airway obstruction accounts for a significant proportion of early trauma related deaths. Some of 
these deaths are potentially avoidable if airway obstruction is recognised and treated promptly. 

 

4.3 Assessment of the airway 
 
Initial airway assessment should also take into account the presence of a potential cervical spine 
injury. The head and neck should be immobilised initially using ‘manual in-line stabilisation’ (MILS). 
This should be delegated to a second rescuer as cervical spine control should not detract from the 
management of life-threatening injuries in the primary survey. Alongside catastrophic bleeding 
control, maintenance of an open airway is one of the initial priorities in any trauma patient. 

The airway can be assessed on approaching the casualty. If they are able to speak with a normal 
voice, then it can be assumed that they have a patent (open) airway at that time. High-flow oxygen 
(15l/min) should be applied via a non-rebreather face mask. If the casualty is unable to converse 
with you, then a more detailed airway assessment is required. This is best described as the ‘LOOK, 
LISTEN and FEEL’ approach. Remember, airways are dynamic and can change rapidly and must 
therefore be reassessed regularly. 

Causes of airway obstruction: 

• Displacement of the tongue backwards into the oro-pharynx. This usually 
happens if the casualty has a reduced level of consciousness and is unable to 
maintain tone in the muscles of the upper airway 

• Blood, secretions or vomit in the airway. 
• Following facial trauma, burns or inhalation injury, the airway can become 

swollen, making airway management particularly difficult. 
 

Conditions likely to be associated with airway obstruction: 

• Facial trauma 
• Burns and inhalation injury 
• Neck injury 
• Laryngeal swelling due to direct laryngeal trauma or infection 
• Head injury 
• Any other injury/illness which causes the casualty to lose consciousness 
• Blood / vomit in the airway 
• Foreign object 
• Anaphylaxis 
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4.4 Signs and symptoms of airway obstruction 
 
Airway obstruction may be either 

• Complete – silent airway.  
• Partial – characterised by noisy breathing; snoring, stridor, gurgling, wheezing, crowing. 

 
In addition, patients may experience: 

• Difficulty in breathing – characterised by a rapid respiratory rate and use of accessory 
muscles. Patients may have intercostal, subcostal and sternal recession (in-drawing of 
chest muscles) and this is associated with increased work of breathing. In complete airway 
obstruction the breathing pattern is said to be paradoxical. In this instance forceful 
contraction of the diaphragm against an obstructed airway causes the abdomen to be 
pushed forwards and the chest wall to be sucked in.  

• Decreased oxygen saturation (SpO2). 
• Cyanosis (blue-tinged peripheries). 
• Increased heart rate. 

LOOK 
 
• Is there evidence of any of the following injuries, making airway obstruction 

likely? 
• Facial trauma 
• Burns and inhalation injuries 
• Neck injuries 
• Head injuries 
• Blood / vomit 
• Foreign object – inspect the mouth 
• Anaphylaxis 

• Abnormal movement of the chest and abdomen  
• Use of neck muscles or intercostal muscles to aid breathing – this indicates 

increased work of, or laboured breathing 
• Cyanosis (blue discolouration around extremities and lips/ears) 
• Misting of the oxygen mask indicates breathing 
  

LISTEN 

• Snoring or gurgling sounds 
• Hoarse voice 
• Stridor 
• Noisy breathing usually means a partially obstructed airway 

 
Note - A completely obstructed airway is silent! A silent airway means complete 

obstruction OR not breathing 

 FEEL 

• Can you feel air movement at the mouth or nose? 
• Chest expansion, do both sides of the chest rise and fall equally? 
• Surgical emphysema (a crackling feeling over the neck or chest due to leaked 

air underneath the skin) 
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4.5 Management of an obstructed airway 
 
There are two parts to managing an airway; 

• Maintaining an open airway and 
• Protecting the airway from aspiration (stomach contents). 

 
In trauma, whenever managing the airway, care should be taken to keep the cervical spine in 
neutral alignment and to minimise movement. 

The majority of airway obstruction occurs due to a loss of oro-pharyngeal tone or liquid contents 
in the airway. Placing the patient in the left lateral position effectively manages both these problems 
with gravity shifting soft tissues forwards and draining liquid from the mouth (postural drainage). In 
trauma, placing the patient in this position makes it more difficult to keep the spine in neutral 
alignment but rescuers should not be afraid to place the patient in this position if vomit or blood 
threatens the airway. 

Basic techniques should be used initially in the presence of airway obstruction. Patients may 
require oro-pharyngeal suction for removal of liquid material. Beware of blindly inserting suction 
catheters into the airway. This can cause trauma to the airway and, therefore, you should only 
'suck what you can see'. A finger sweep may be required for removal of larger items that can be 
easily removed. Beware of pushing larger objects further into the airway, and also the risk of being 
bitten in patients who are not deeply unconscious. 

Basic Airway Manoeuvres: 

Head tilt/chin lift 
This simple manoeuvre is effective in opening an obstructed airway when there is no suspicion of 
a cervical spine injury. It prevents the tongue from falling backwards and obstructing the oro-
pharynx. This is the most common cause of airway obstruction in an unconscious person. 

 

 
1. With the casualty supine (on their back), place one hand on the casualty’s 

forehead, applying firm, backwards pressure with your palm to tilt the head 

back. This extends the neck and moves the tongue forward. 

2. At the same time, place your fingertips of the other hand under the chin, 

taking care to avoid compressing the soft tissue under the chin 

3. Lift the chin upwards helping to tilt the head back. 
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Jaw thrust 
 
If you suspect the casualty has a cervical spine injury you should use the jaw-thrust manoeuvre. It 
is a more suitable manoeuvre for trauma patients as the cervical spine can be maintained in a 
neutral position. 

1. With the casualty supine, kneel at the top of the patient’s head. 

2. Place the base of your thumbs on the cheek bones, 

3. Hook the tips of your fingers under and around the bony angle of the 

casualty’s jaw, below each ear. 

4. While holding the casualty’s head still, move the jaw upward and open 

the mouth with your thumb tips 
 

 

  

Basic Airway Devices 

Naso-pharyngeal airway (NPA) 

A Naso-pharyngeal airway is a soft silicone tube which should be the first choice of adjunct to 
help maintain an open airway, if either the head tilt / chin lift or jaw thrust are not effective, or if 
the rescuer needs to be free to perform other tasks. Patients generally tolerate NPAs very well. 
NPAs are preferred over OPAs when the patient's jaw is clenched, or if the patient is semi-
conscious and cannot tolerate an OPA.  
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The airway is lightly lubricated and inserted into whichever nostril appears to be clear and large 
enough for the airway. The airway is gently pushed in a backwards direction along the floor of the 
nasal cavity. The lining of the nostril has thin bones called turbinates and you may feel a slight 
crunching feeling on insertion. If the airway passes with minimal pressure, then continue but do 
not force the airway. If resistance is felt, the other nostril should be tried. Some airways have a 
small flange and a safety pin should be passed through the visible end of the NPA to prevent it 
migrating into the nose (not through into the nostril!). A second naso-pharyngeal airway may also 
be inserted if the airway is still restricted. 

Complications of nasopharyngeal airway use includes nosebleed, spasm and vomiting (due to 
stimulation of gag reflex) 
 

Oro-pharyngeal airway (OPA)  

These devices are designed to be inserted into the mouth, preventing the tongue from being 
displaced backwards and obstructing the oro-pharynx. Oro-pharyngeal airways may stimulate the 
gag reflex in patients who are not deeply unconscious and may cause the patient to vomit. For this 
reason, they should only be inserted in unresponsive patients. They are available in a variety of 
sizes from 000 (small infant) to a size 4 (large adult) and are colour-coded as below: 

                           
 

The correct size of NPA is ascertained by looking at the height and general size of the 
patient and the visual size of their nostril (i.e. does it look like it will go in?).  

• Short or average female, short male - 6mm 
• Tall female, average male - 7mm 
• Tall male - 8mm 
 

Sizing of the airway is performed by holding the airway against the patient’s face. It 
should reach from the angle of the jaw to level with the middle of the teeth (see 
photograph above).  

The airway is inserted into the patient’s mouth in an upside-down position until it 
touches the hard palate and is then rotated through 180 degrees. (For children – sizes 
1 or smaller, insert the OP airway the right way up to avoid damage to the soft upper 
palate). The flange should lie outside the patients lips. An improved airway will indicate 
correct positioning has been achieved. 

 

• Small infant     -    size 000 (white) 
• Infant              -    size 00 (blue) 
• Toddler            -   size 0 (black) 
• Child                -   size 1 (white) 
• Adult female     -   size 2 (green) 
• Adult male        -   size 3 (orange) 
• Large male       -   size 4 (red) 
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Advanced Airway Devices 

Supra-glottic airway 

A supra-glottic airway is a device which is inserted through the mouth and sits around the larynx. 
A commonly used supra-glottic device is the Laryngeal Mask Airway (LMA). This is a cuffed 
device when in its seated position with the cuff inflated, sits around the larynyx and over the 
vocal cords. Supra-glottic devices provide less protection against aspiration than intubation and 
are therefore less effective in the obese patient, however they are easily inserted and cause less 
laryngeal trauma.  
  
The LMA has largely, but not exclusively, been superseded by another supra-glottic airway called 
the I-Gel. This a single-use device and is being used increasingly in the pre-hospital environment 
in the deeply unconscious patient to support ventilation and also during cardiac arrest. The I Gel 
has the following features which make it superior to the LMA: 
       

• Soft silicone material 
• Easy to insert 
• No cuff inflation required 
• Elliptical shape, meaning it is stable in the oral cavity 
• Integral gastric channel  
• Integral bite block 

 

 

Insertion of the I-Gel involves: 

• Pre-oxygenate the casualty for a minimum of two minutes using 100% oxygen via a bag 
valve mask. 

• Inspect the airway to ensure there are no obstructions. 
• Apply a thin layer of lubricant on the back of the cuff 
• Patient position – 'Sniffing the morning air'. Head slightly flexed, neck slightly extended. 

The I-Gel, however, can be inserted with the patient's neck in a neutral position whilst 
maintaining MILS. 

• Grasp the I-Gel at the level of the bite block 
• Introduce the leading tip into the mouth and insert the I-Gel with continuous pressure until 

resistance is felt. The tip will now be located at the upper oesophageal opening. 
• If there is early resistance during insertion this is usually due to the tongue becoming 

trapped in the bowl of the I-Gel. A jaw thrust or slight rotation of the device (90 deg 
anticlockwise, advance and rotate 90 deg clockwise) is recommended to overcome this 
difficulty. 

• Once inserted, connect the bag valve mask, commence ventilation, check that the chest 
rises and falls and O2 saturations (SpO2) remain stable.  

The I-Gel is sized as follows:  

Patient Size Weight I Gel size 

Small Adult 30-60 Kg 3 

Medium Adult 50-90Kg 4 

Large Adult > 90Kg 5 
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Endotracheal Tube - Definitive airway 
 
Although the previous techniques can provide adequate maintenance of an airway, some patients 
will require a more definitive airway. This is taken to mean an endotracheal tube placed into the 
trachea with the cuff inflated. This needs to be performed by experienced and qualified pre-hospital 
personnel on the scene who have been trained in endotracheal (ET) intubation. 

 

 4.6 Application of oxygen  

All trauma patients should receive additional high-flow oxygen. This can be provided in different 
ways: 

If the patient is breathing spontaneously, then an oxygen mask with a reservoir bag attached 
can be used. This should then be connected to an oxygen cylinder set to provide 15 litres/min. It 

• If successful ventilation is not achieved then the following process should be 
followed:- 

o If unsuccessful after 30 seconds then revert to OP/NP airway and 
bag/valve/mask connected to 100% oxygen and ventilate for two more 
minutes before next attempt. 

o After 2 minutes ventilation, re-inspect the airway to ensure there are 
no obstructions and re-attempt. 

o If unsuccessful after 30 seconds, revert to OP/NP airway and 
bag/valve/mask connected to 100% oxygen and ventilate for two more 
minutes before third and final attempt. 

o After 2 minutes ventilation re-attempt insertion using a different size 
I-Gel. 
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will provide an inspired oxygen concentration of 85-95% (patients breathing normal air have an 
inspired oxygen content of 21%).  

For patients who are not breathing effectively, with a low respiratory rate (less than 10) a Bag 
Valve Mask device should be used to assist ventilation. This device contains a reservoir bag which 
is filled with oxygen, a unidirectional valve and a bag to ventilate the patient. It is connected to a 
facemask or directly to an I-Gel. When connected to an oxygen supply set at 15 litres/min and 
being used correctly, an inspired oxygen concentration of 90-98% is achieved. 

The pulse oximeter 

The effectiveness of airway manoeuvres and oxygen application can be assessed by using a 
device known as the pulse oximeter or SpO2 monitor.  

 

       

This device is placed onto a patient's finger, toe or earlobe and provides us with two numerical 
figures. The oxygen saturation (SpO2) of the blood is measured, which shows the levels of 
oxygen in the blood.  

 

The second figure generated is the patient's heart rate (beats per minute - bpm. The value of this 
will be discussed in a future chapter.   

A reading less than 94% in the trauma patient should alert us to the possibility of an  
airway, breathing or circulation problem and will make a casualty ‘TIME CRITICAL’ 

4.7 Summary 

• Airway obstruction is a frequent cause of early trauma-related deaths. 
• The airway should be assessed using a ‘LOOK, LISTEN and FEEL’ approach. 
• Basic airway manoeuvres such as head tilt/ chin lift and the jaw thrust should be 

performed initially. If this is unsuccessful then basic airway devices (naso-
pharyngeal or oro-pharyngeal airway) should be inserted. 

• An I-Gel may be inserted into deeply unconscious patients who is not breathing. 
A bag/valve/mask device should then be attached and used to ventilate the 
patient. 

• All trauma patients require high-flow oxygen! 
 

 

CAUTION - The pulse oximeter does not measure adequacy of ventilation and, as such, 
patients may be adequately oxygenated, yet have a significantly raised carbon dioxide 
(CO2) level. Carbon monoxide (CO) poisoning will falsely show as adequate oxygenation 
as the CO molecules mimic oxygen molecules when measured by a pulse oximeter  

 

In this picture the patient has a O2 saturation 
of 97% and a pulse rate of 68 bpm 
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Notes 
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5.0 Breathing and chest injuries 

Objectives 
 
• Understand the causes of significant chest injury 
• Detail the main life-threatening injuries to the chest and list their signs and symptoms 
• Demonstrate a method of assessing the chest 
• Highlight how to treat chest injuries 
5.1 Introduction 
Breathing simply aims to deliver oxygen into the blood and remove carbon dioxide from the blood. 
Any interruption in this process, for even a few minutes, can lead to low oxygen levels (hypoxia) 
and high carbon dioxide levels (hypercapnia) which results in the blood becoming acidic (acidosis), 
causing tissue damage and ultimately death. Many trauma patients have respiratory difficulty 
as a result of blunt or penetrating chest injuries, but it is important to remember 

other causes of respiratory difficulty such as head injury or shock. 

 

Chest trauma is implicated in up to 25% of all trauma related deaths. Many chest injuries, 
particularly those resulting from blunt trauma can be difficult to diagnose and therefore may be 
overlooked initially. The major life-threatening chest injuries which should be identified during a 
primary survey will be discussed and a structured method of assessing a patient's chest is 
presented. 

Anatomy 

 

Diagram showing structure of opened chest (heart and major blood vessels in middle, lungs 
either side) 

The chest is a cavity made up of the bony rib cage, lungs, heart and large blood vessels. The latter 
structures are protected by the overlying ribs. The chest cavity is vulnerable to damage from both 
blunt and penetrating trauma, the mechanisms of which are discussed below. Damage to the chest 
commonly results in lung injury causing breathing difficulties and low levels of oxygen saturation. 
The chest cavity is also a major site for blood loss in the trauma patient, holding up to 1500mls in 
each side. 
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5.2 Mechanism of Injury (MOI) 
 
Blunt Trauma 

• Usually caused by motor vehicle collisions, pedestrian injuries, falls from height or 
industrial, sporting, and assault injury. 

• A mixture of accelerative, decelerative, shearing and crushing forces may occur, causing 
rib fractures and damage to the underlying heart, lungs and major blood vessels. 

• A significant proportion of patients with injuries to the heart or large blood vessels may well 
die at the scene or shortly afterwards. There is little that can be done to prevent these 
immediate deaths. 

• Many other blunt chest injuries may initially be overlooked, as often there are few external 
signs. 

• The kinematics of the accident should give valuable clues as to the likelihood of chest 
trauma. 
 

Penetrating Trauma 

• This refers to injuries caused by shootings, stabbings and impalement 
• The severity of the injury is related to the internal structures damaged 
• Patients with penetrating chest injuries may deteriorate rapidly and so rapid extrication 

should be a priority. 
• Penetrating objects should not be removed as this may worsen the situation. 
• It is possible for a penetrating object in the chest to cause injury to one of the abdominal 

organs such as the liver, spleen or kidney. 

 
5.3 Assessment of chest injury 
 
A structured assessment of the respiratory system using ‘LOOK, LISTEN, FEEL’ is performed in 
order to identify the presence of life-threatening chest injury. We should determine if the patient 
has an increased rate of breathing or any increased work of breathing or laboured breathing. Much 
of this information can be gained simply by observing the patient's breathing pattern. The following 
should be specifically looked for and assessed: 

LOOK 

• Respiratory rate (count over thirty seconds and multiply by two) 
 
 
 
 
 
• Depth of breathing – rapid, shallow breathing results in inadequate ventilation and may 

result in hypoxia (lack of oxygen) and hypercapnia (high carbon dioxide) 
• Abnormal chest-wall movement such as intercostal recession, subcostal recession, 

paradoxical breathing, use of accessory muscles and asymmetry of chest movement will 
all indicate laboured breathing and an increased work of breathing 

• Presence of bruising/lacerations/abrasions/seat-belt marks etc. to the chest? 
• Presence of penetrating objects (do not try to remove!) 
• Is there an open wound to the chest? 
• Check the pulse oximeter, oxygen saturation (should be >94%)  

 

A respiratory rate of less than 10 or more than 30 means the patient is 
‘Time Critical’ and they should be rapidly evacuated 
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LISTEN 
 

• Ability of casualty to speak in sentences. 
• Wheezing or bubbling noises may indicate underlying asthma or heart failure. 
• Sucking sounds from chest wounds indicating an open chest wound and underlying 

pneumothorax (air in the chest cavity other than in the lungs). 
• Inspiratory noise is stridor, which occurs at a laryngeal level.  
• Expiratory noise is wheeze, which arises from the lower airways. 
• Inspiratory and expiratory noise together, implies obstruction at a tracheal level. 

 
FEEL 
 

• Are both sides of the chest rising and falling equally? 
• Presence of surgical emphysema (a crackling feeling when touching the patient's skin, 

meaning that there is air escaping from the lung and settling underneath the skin). 
 

 
 

The acronym ‘DCAPP’ can help us to remember some of the above points when 
assessing chest injuries. 

Remember though, the chest is not just the front. The back, sides and armpits (axillae) 
must also be examined 

Deformity - are both sides of the chest rising and falling equally / does it look normal? 
Contusion – (bruising) 
Abrasion 
Penetrating wound/ Puncture 
Pain 
The aim of assessing the chest is to simply identify the presence of significant chest 
trauma, not to identify a specific injury. 
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5.4 Immediately life-threatening chest injury 

 
It must be borne in mind that not all these can be identified at scene and some of the signs and 
symptoms are either late in presenting or are ‘pre-terminal’. Rescuers should focus on determining 
that there is significant chest injury and treating them with 100% oxygen, sealing any wounds and 
arranging rapid evacuation. In casualties with no signs of shock and no suspected spinal injury 
keep them sitting upright or tilted with the suspected injured side down.  
 
Airway obstruction or disruption 
 
Airway obstruction is usually due to a reduced conscious level, the presence of blood, vomit or 
secretions in the airway or airway swelling. Rarer causes of airway obstruction, or better termed 
‘disruption’, include damage to the larynx itself, from either blunt or penetrating trauma. 
Assessment of the airway should follow the ‘LOOK, LISTEN and FEEL’ approach as previously 
described. 

Airway obstruction is a life-threatening problem requiring immediate attention! 
 

Pneumothorax 

• The lung is covered with two layers of tissue called pleura. Usually there is a very thin 
space in between the pleura (pleural space) which contains a very small amount of fluid. 
The pressure within this space is normally less than atmospheric pressure. If there is a 
penetrating injury to the lung or chest wall, air can enter the pleural space and cause the 
lung to collapse. This is a simple pneumothorax. Simple pneumothoraces are common 
and usually do not cause significant problems unless excessively large. 

Tension pneumothorax 

• If air enters the pleural space on inspiration and is prevented from leaving during expiration, 
then it will accumulate between the pleura causing an increase in pressure in the chest. 
This will cause further collapse of the lung and will eventually push the lung and heart over 
to the other side of the chest (see chest x-ray), pressing on the uninjured lung. This results 
in severe breathing difficulties such as those described above, along with circulatory 
problems including a fast heart rate, low blood pressure and even cardiac arrest as the 
heart and blood vessels are compressed within the chest. This is termed a tension 
pneumothorax. This condition is life-threatening. In the pre-hospital environment, it is 
difficult to diagnose but may be suspected due to mechanism of injury, oxygen saturation 
falling (despite high-flow oxygen) and a deterioration that leads to cardiac arrest. 

The following life-threatening injuries may be identified during the primary survey of the 
patient. They can be remembered by the acronym ‘ATOMIC Bomb’: 

A - Airway obstruction or disruption 
T - Tension pneumothorax 
O - Open pneumothorax. 
M - Massive haemothorax 
I   - Incursion (flail chest) 
C - Cardiac tamponade 
Bomb – Blast lung 

Any one of these injuries (or suspicion of one) will make the casualty TIME CRITICAL 
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The signs to identify during assessment of the patient’s chest are: 

• External signs of injury – DCAPP 
• Increased respiratory rate 
• Movement of the trachea to one side of the chest – this is a late sign 
• Unequal movement of the chest wall 
• Increased heart rate 
• Weak, ‘thready’ pulse culminating in cardiac arrest 
• Enlargement of the neck veins 
• Low oxygen saturations on the pulse oximeter 
 

Some medical professionals will relieve a tension pneumothorax by introducing a needle between 
the rib spaces to relieve the pressure (needle chest decompression).  Our goal of treatment should 
be to identify that there is a significant chest injury, apply high-flow oxygen to the patient and 
extricate them as rapidly as possible. 

 
Open pneumothorax 

• An injury to the chest wall causing a path from the surface of the skin into the pleura. 
• If the hole in the chest wall is of sufficient size (>2cm), air will preferentially enter the chest 

through the hole when the patient breathes in. This will cause the lung to collapse.  
• The patient will complain of difficulty in breathing, and on observation the chest will not 

move equally on each side. You may hear a sucking noise as the patient breathes in. 
• European Resuscitation Guidelines (ERG) recommend leaving the wound ‘in open 

communication with the environment’. This means there is no requirement to cover it with 
a dressing. The main emphasis on providing care should be to ‘do no harm’, and the risk 
of dressings becoming occlusive (possibly causing a tension pneumothorax) is significant. 

• Trauma Resus’ only recommends the use of the Russell Chest Seal, which is placed over 
the hole in the chest allowing air to escape on expiration, but not enter on inspiration. If 
this is not available, leave the wound open. 
 

Chest X-ray (from the front) shows injury - rib 
fractures on patient’s left, causing a collapsed lung 
and then the heart and major blood vessels pushed 
across to the patient’s right side of the chest.  
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Massive haemothorax 
 
• A haemothorax is the presence of blood (>1500ml) within the pleural space and may result 

from blunt or penetrating trauma. There are usually associated rib fractures. 
• A small haemothorax will usually not be apparent when assessing the patient. 
• The pleural space has the capacity to hold up to approximately three litres of blood in the 

adult (remember that this is about 50% of total blood volume). 
• As with tension pneumothorax, if there is sufficient blood in the chest cavity, the lung will 

be squashed, and patients will experience difficulty in breathing. 
• Patients will also show signs of hypovolaemic shock, such as a fast, weak pulse and 

prolonged capillary refill time, BUT there may be no external signs of bleeding. 
• Treatment of a massive haemothorax by medical professionals includes replacement of 

blood volume, the insertion of a chest-drain and possible surgical intervention. 
• All of these will be performed in the hospital environment and so our aim should be to 

extricate the patient rapidly, maintaining a patent airway and applying high-flow oxygen. 
 

 
Incursion (flail chest) 

 

• A flail chest occurs when two or more adjoining ribs are fractured in two places. This 
produces a segment of the chest wall which moves independently. This can be seen whilst 
examining the patient. 

• Breathing is extremely painful for the patient and is therefore not as effective as usual.  
• The amount of kinetic energy needed to create this injury, particularly higher up the rib 

cage where the ribs are short and more supported by muscle, means there is likely to be 
an underlying lung or other serious chest injury. 

• Management should be to apply high-flow oxygen and rapidly extricate/evacuate the 
patient 

• Consideration should be given to providing pain relief with Penthrox. Entonox gas should 
not be used in this situation as it may expand a pneumothorax and worsen the patient’s 
condition. (See Chapter 10.0 ‘Analgesia’) 
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Cardiac tamponade 
 
The heart is contained within a sac called the pericardium. Bleeding into this sac creates pressure 
inside it which restricts the ability of the heart to refill and therefore work adequately, resulting in a 
condition known as cardiac tamponade. 

• It usually follows penetrating trauma to the chest and can develop following blunt trauma if 
the heart is bruised (which can occur as a result of a deceleration injury). 

• If the condition is unrecognised or not treated, the heart eventually loses its ability to 
pump. It will initially retain its electrical activity but will be unable to pump blood to meet 
the demands of the body. This will result in a cardiac arrest (heart stops beating). 

• The signs of cardiac tamponade are often difficult to spot; 
• Increase in heart rate 
• Fast, weak pulse 
• Distended neck veins 
• Difficulty breathing 
• Cyanosis 
• Cardiac arrest 

• Effective treatment for cardiac tamponade can only be carried out by experienced 
clinicians. The only thing we can do in the pre-hospital environment is to maintain the 
patient on high-flow oxygen, perform a rapid extrication and transfer them to hospital 
quickly. 

 

5.5 Management of chest trauma 
 
• About 10% of blunt and 30% of penetrating chest injuries require surgery. The rest are 

managed conservatively with treatments such as chest drain insertion and potentially 
ventilation in an Intensive Care Unit (ICU). 

• All trauma-related chest injuries require hospital intervention. 
• There is very little that we can do in the pre-hospital environment to treat chest injuries 

unless specially-trained personnel are on scene and available. 
• Our primary goal should be to extricate the patient and transfer them to hospital as quickly 

as possible. We should maintain a patent airway and apply high-flow oxygen. 
• A non-occlusive chest seal such as the Russell Chest Seal may be applied to open chest 

wounds. It is important to remember that the use of Entonox is contraindicated if a chest 
injury is suspected as the nitrous oxide within Entonox may increase the size of a 
pneumothorax. 

• It may be necessary to support the patient's breathing (RR <10) using a ‘bag valve mask’ 
(BVM) and oxygen. Use of the BVM is ideally a two-person technique, the key skill is to 
maintain a good seal of the mask to the patient’s face whilst achieving a head tilt/ chin lift 
or jaw thrust to keep the airway open.   

• If the patient is not breathing, it may be necessary to insert an I-Gel supraglottic airway. 
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5.6 Oxygen Therapy 
Oxygen is vital for life and is needed to allow the body to use its energy resources. Without it, we 
will become hypoxic and cells will start to die.  
 
Such is the value of supplemental oxygen in trauma that Professor Tim Hodgetts (Royal Army 
Medical Corps) quoted: 
 
 
 
 
For the practitioner dealing with trauma casualties, oxygen is given at full flow - 15 litres per 
minute, through either a non-rebreather mask or bag/valve mask. 
 
Indications for use: 

• Hypoxia – (inadequate SpO2) 
• Blood loss – hypovolaemia 
• Fractures 
• Head injuries 
• Spinal injury 
• Smoke inhalation 
• Inadequate respiration 
• Cardiopulmonary resuscitation 
• ‘TIME CRITICAL’ patients 

However, these contra-indications are for extended use over long periods of time – e.g. 24 to 48 
hours plus. The exception is paraquat poisoning, where oxygen will enhance the poison. 
Although unavailable to the general public, it is still used in industrial and large agricultural 
settings (in which case there should be COSHH sheets present). 

Remember that “all trauma patients are dying for oxygen” so it should be given on every 
occasion. 

5.7 Oxygen Titration  
Some casualties suffering from a medical emergency may benefit from some additional oxygen 
but do not require 100% oxygen via a non-rebreather mask. The casualty’s oxygen levels should 
be measured using a pulse oximeter (see Chapter 14.0 Monitoring Patient Levels for further 
details).  

In a medical emergency, oxygen should only be administered if the casualty’s oxygen saturations 
drop below 94%. If saturations are below 94% then 100% oxygen via a non-rebreather mask 
should be administered until the saturations are 94% or above. Once saturations are above 94% 
then we can start to reduce the % of oxygen being administered by using a venturi mask until 
saturations are stable at 94% or more.  

There are some contraindications given: 

• Casualty who is poisoned with paraquat (certain weed-killers) 
• Patient with COPD (chronic obstructive pulmonary disorder) 
• New-born babies 

 

“All trauma patients are dying for oxygen” 
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At full 15 litres per minute, the O2 concentration of the ‘air’ being breathed in is (for our purposes 
here) 100%.  

We need to allow air to mix with the oxygen by ‘titrating’ or altering the mixture at the mask to 
change the resulting oxygen percentage of the air being breathed in. The titrated amount is 
called the FiO2 – fraction of inspired oxygen 

To achieve a simple means of titration we can use the venturi-type mask. This is a simple open 
mask with a small coloured attachment. Different colours indicate an attachment that gives a 
different FiO2. The attachment will indicate the rate to set the oxygen flow at the cylinder. 

 

 

 

5.8 Summary 
 
• Chest trauma is common and may be difficult to diagnose 
• The chest should be assessed in a systematic manner to avoid missing potentially serious 

injuries. 
• Assessment should aim to diagnose a significant chest injury, not the specific site. 
• Large amounts of blood can be lost into the chest cavity 
• Most chest injuries require interventions performed in a hospital.  
• Pre-hospital management includes 100% Oxygen and rapid evacuation to hospital. 
• A Russell Chest Seal should be applied to any open wounds. 
• Oxygen titration should be considered in casualties not suffering from major trauma 

 
 

Venturi Titration approximate levels: 

Venturi colour Flow rate (Ltrs per min) Oxygen % 

White 4 28% 

Red 10 40% 

Green 15 60% 

 

 



 

Course Manual v10.1 Copyright 2020 - Trauma & Resuscitation Services Ltd                                        42 
 

Notes 
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6.0 Circulation and Shock 
 

Objectives 
 
• To describe how the circulation works 
• To define shock and identify its major causes 
• To describe how to asses a patient’s circulation and recognise the signs and symptoms of 

hypovolaemic shock 
• Identify potential sites of blood loss 
• Discuss treatment of shocked patients 

 
6.1 Shock 
 
The circulation can be considered as consisting of a pump (the heart) whose function is to pump 
blood around a series of pipes (blood vessels) to reach radiators or organs (brain, liver, lungs, 
kidneys etc). The circulation is the only way in which oxygen is transported and delivered around 
the body. 

 

 

Perfusion is the delivery of blood through the circulation in order to deliver oxygen and nutrients 
throughout the body. Shock occurs when organs do not receive an adequate blood supply and 
therefore oxygen supply. Without oxygen our cells are unable to function properly and will 
eventually die, leading to organ failure. Broadly speaking there are five different types of shock 
which are described below. Some types of shock are far more common in trauma patients than 
others. 

Types of shock 

Hypovolaemic 

Hypovolaemic shock is the commonest cause of shock in the trauma patient and occurs when 
blood is lost from the circulation, causing a drop in blood pressure and thus a reduction in perfusion. 
Blood loss in trauma may be revealed i.e. visible external bleeding or concealed i.e. hidden within 
body cavities. 

 
Cardiogenic / Respiratory (cardio-respiratory) 
 
Cardiogenic shock occurs when the heart (the pump) is unable to work properly (pump failure). It 
is physically unable to pump blood around the series of blood vessels to reach our organs. Causes: 

• Myocardial infarction (heart attack). 
• Pulmonary embolus (blood clot in lung). 
• Trauma, if patients have suffered bruising to their heart or have a cardiac tamponade. 
• Occasionally, patients suffer cardiogenic shock associated with trauma due to respiratory 

causes such as Tension Pneumothorax. 

  

Shock can be defined as ‘an inadequate perfusion of the body’s tissues’ 
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Neurogenic 
 
Neurogenic shock is associated with spinal cord injury. The damage to the spinal cord means that 
there is a loss of control of the size of the blood vessels, which will dilate, causing a reduction in 
blood pressure and reduced delivery of blood and oxygen to our tissues. Low blood pressure in 
neurogenic shock is associated with bradycardia. 

Anaphylactic	

Anaphylactic shock is a very severe form of allergic reaction, usually occurring after insect bites, 
eating certain food or taking medications to which the patient is allergic. It results in blood vessels 
dilating and becoming very ‘leaky’, so fluid is lost from the circulation and blood pressure drops. 

Septic 
 
Septic shock is a severe consequence of an infection within the body. It will only be seen in trauma 
patients 24-48 hours after hospital admission. 

 

 

6.2 Assessment 
 
Most trauma patients who are ‘shocked’ are suffering from hypovolaemic shock associated with 
blood loss. The body contains approximately 5 litres of blood (70ml/kg) and can compensate (in 
young, fit people) for blood losses up to 50% of blood volume.  

As previously mentioned, blood loss may be revealed or concealed. For the management of 
catastrophic external haemorrhage please see chapter 3.0.  

Assessment of the circulation should follow a rapid assessment of A,B,C,D,E. It should address 
the following points: 

A – Appearance 
 
Observe for signs of external haemorrhage. What is the patient’s conscious level – patients 
may be agitated, confused or even unconscious. This is a sign that the body is unable to 
perfuse the brain with adequate amounts of blood. Patients may be cold, pale with clammy 
skin. 

The body attempts to ‘compensate’ for the shock condition by increasing its heart rate, 
narrowing blood vessels and reducing blood flow to the extremities. The breathing rate 
will also increase. This is to keep blood pressure up and maintain oxygen levels through 
the body. 

Compensation requires energy and more oxygen, as all the compensatory systems use 
muscle (heart muscle, blood vessel tone, diaphragm and chest muscles), thus the 
process of compensation actually increases demand for oxygen. 

Such compensation cannot continue indefinitely as oxygen and energy resources run 
out and the cause of shock worsens. The body will then start to ‘decompensate’, with a 
slowing of heart and breathing rates as the heart and diaphragm/chest become 
exhausted, ultimately resulting in cardiac arrest 
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B – Breathing 

Respiratory rate should be assessed. Whilst a normal range is 16-20 breaths per minute, when a 
casualty is suffering from hypovolaemic shock, the respiratory rate will increase as the body 
attempts to get more oxygen into the body and reduce the acid build up in the circulatory system. 
A respiratory rate of greater than 30 or less than 10 is a warning sign of significant shock and 
renders the casualty 'time critical'. 

C - Circulation 

Heart rate 

• The radial, femoral and carotid pulses should be assessed for heart rate, regularity and 
volume (i.e. is the pulse strong or weak and thready?) 

• Pulse volume may be used as a rough guide to gauge blood pressure and perfusion. The 
following pulses become absent in the following situations: 

 
• The heart rate can be calculated by counting the number of beats in 30 seconds and 

multiplying the answer by 2 
• A normal heart rate in an adult is anywhere between 60 - 90 beats per minute. Any trauma 

patient with a heart-rate higher than 120 should be assumed to be bleeding until proven 
otherwise.  

 
 

Capillary refill time (CRT) 

This is assessed by pressing on either the patient's forehead or sternum (central location) for 
5 seconds and then releasing the pressure. The skin should return to its natural colour again 
within 2 seconds. It is important to remember the environment in which we are working. Note: 
Prolonged exposure in a cold environment will cause longer CRT and is more accurately 
measured on the forehead or sternum 

 
 
 

  

Delayed refill times (>2 secs) indicate poor circulation, which is likely to be due 
to blood loss in the trauma patient.   CRT of >2 secs = Time Critical! 

 

Heart rates of >120/min or <40/min identify the patient as TIME CRITICAL! 
In the absence of a major pulse, CPR should be commenced. 

 

Pulse location Approx. systolic blood pressure in mmHg 
Radial (wrist) 80 or more 
Femoral (groin) 70 or more 
Carotid (neck) 60 or more 
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6.3 Assessment of bleeding 
 

Blood loss may be external or internal and finding it is an important part of circulation management.  

 

External bleeding (On the floor) 

External bleeding may be obvious, e.g. deep leg or arm wounds / partial amputations. Scalp 
lacerations in particular may be responsible for large blood losses in children. Immediate control 
of any obvious bleeding should be attempted as described in chapter 3.0. 

Internal bleeding (Four more) 

Significant internal bleeding can only occur in cavities that are big enough to hold large volumes 
of blood, this can be remembered by the ‘four Bs’ – Breast, Belly, Bum, Bones 

Breast – The chest cavity contains important structures such as the lungs, heart and great vessels. 
It may hold up to three litres of blood without any obvious external signs of bleeding. Some chest 
injuries (e.g. injuries to large blood vessels) are un-survivable due to their large and rapid blood 
loss. Further details of how to manage serious chest injuries can be found in chapter 5.0. 

Belly - The abdomen contains several important structures which can easily be damaged resulting 
in a potentially large blood loss. The liver, spleen and kidneys are vulnerable to injury from both 
abdominal and chest trauma, there are also several major blood vessels that run through the 
abdomen. Treatment for suspected bleeding into the abdomen should focus on supportive 
methods such as Oxygen therapy, keeping the casualty warm, minimising movement and 
arranging rapid evacuation to Hospital.  

Bum - Pelvic fractures, in which the pelvic ring has been ‘opened’, can be responsible for blood 
losses of up to 3-4 litres. Blood loss from a pelvic fracture may be minimised by splinting the pelvis 
using a pelvic binder.  One such device, The Sam Pelvic Sling, is shown overleaf. This should be 
applied as soon as possible. It may be easier to apply with two rescuers, one steadying the pelvis 
and the other applying the sling gently. However, a single rescuer should not wait for assistance if 
there is clear suspicion of pelvic fracture. 
Ideally the binder/sling should be applied over light underwear only. But remember to keep the 
casualty warm 
 
 
  

 
 
 

Prior to applying a pelvic sling, the patient’s legs must be carefully brought together and secured 
at the feet using a ‘figure of 8’. This is an important part of the pelvic immobilisation. A large 
triangular bandage, dressings, tape, or an improvisation such as belt or rope, can be used. This 
will secure the ankles, heels and feet together to prevent rotation of the legs. 
 
 

Use the phrase ‘blood on the floor and four more’. ‘On the floor’ is external bleeding and the 
‘four more’ are internal bleeding which can be in the chest, abdomen, pelvis and long bones 
(femur and possibly humerus).  

 

For any casualty with suspected bleeding make sure any movement 
is as minimal as possible to avoid potential disruption of any clots 

that may have started to form.  
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The use of a Pelvic Sling applicator, such as the Lewis Pelvic Applicator, may help reduce the 
friction involved in applying the sling and as such the movement of the patient, so reducing the 
chance of dislodging any formed clots.  These applicator devices, like the one shown above below, 
have been trialled successfully in the seated patient and can be considered if the patient is 
entrapped in a vehicle to allow an earlier application of the pelvic sling (www.medtree.co.uk, 2015) 
 

Bones – Long bone fractures, particularly femoral fractures, cause bleeding from blood vessels 
surrounding the bones where the fracture is. Blood losses of 1- 2 litres can be expected from a 
femur. Open fractures can lose 2-3 times this amount. Femoral fractures are likely to occur in 
association with pelvic fractures, greatly increasing total blood loss. Blood loss from pelvic and 
femoral fractures can be minimized by splinting the fracture using pelvic binders and traction 
splints. 

                                 Traction Splint (Prometheus Medical Ltd)  
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The Skull and Brain – due to the limited space within the skull bleeding from an isolated head 
injury is never the site of a significant blood loss. A bleed within the skull however which 
occupies space displaces brain tissue and has serious neurological complications which are 
discussed in the next chapter.  

 

 

 

 

6.4 Management of haemorrhage 
 
Circulation Preservation 
 
• Massive external haemorrhage should be controlled initially with the measures described 

previously for catastrophic bleeding (chapter 3.0) 
• Pelvic and femoral fractures can be splinted to help reduce blood loss 

 
Gentle Movement 

• Patients should be moved gently to avoid disturbing any blood clot, which may have formed 
in an attempt to stop the bleeding. Remember, “the first clot is the best clot” 

 
Warmth 
 
• Keeping shocked patients warm is essential. Blood loss leads to reduced core temperature 

and hypothermia which will greatly reduce the body’s ability to clot and therefore prolongs 
bleeding. It also causes chemical changes in the blood which also inhibit clotting and 
oxygenation. A vicious cycle can thus occur which can be avoided by keeping the casualty 
warm. 

 
Rapid Evacuation 

• Casualties showing signs of shock due to injuries to the chest, abdomen, pelvis or long 
bones require urgent hospital treatment. Our goal should therefore be rapid patient 
extrication and transfer to hospital 

• All patients with hypovolaemic shock require supplemental oxygen via a non-rebreathing 
mask 

6.5 Summary 
 
• Hypovolaemic shock is the most common type of shock in trauma patients 
• Assessment of a patient’s circulation should take into account their conscious level, 

respiratory and heart rates and capillary refill time 
• It may be caused by obvious external blood loss or by ‘internal’ blood loss into the 

chest, abdomen or pelvis or from a long bone fracture 
• Massive external haemorrhage should be controlled by application of a tourniquet for 

limbs or haemostatic agents with pressure dressings and direct pressure as required 
elsewhere 

• Patients with blood loss should be rapidly extricated and transferred to hospital  
• Gentle movement of all patients showing signs of shock is essential to prevent 

disruption of any clot formation 

•  

 
 

It is important to remember that an average-sized adult has about 5 litres of blood in their 
circulation (70ml/Kg). Young children and babies have much less (e.g. a 20 Kg child will 
have a blood volume of 1400ml). A blood loss of 1 litre in an adult represents 20% of the 
circulation lost, and 2.5 litres lost means that 50% of circulating volume has been lost.  
A 20 Kg child however would only have to lose 700ml  of blood for this to represent 50% 
of circulating blood volume. 
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7.0 Disability and Head Injury 

Objectives 
 
• Consider the mechanism of head injuries 
• Identify life-threatening head injuries in the pre-hospital environment 
• To understand the difference between a primary and secondary brain injury 
• To recognise factors associated with secondary brain injury 
• The initial assessment and management of the head injured patient 

 
7.1 Introduction 
 
Severe head injury is the commonest cause of death in young adults in the UK accounting for 50% 
of trauma related deaths. It is also responsible for a considerable amount of post injury morbidity, 
with many people suffering severe head injuries being left with permanent disabilities. Causes of 
head injury include road traffic accidents, assaults and falls which in an elderly population may be 
associated with frailty. 

 

7.2 Anatomy & Physiology 
The Scalp 

• Very vascular (lots of blood vessels) 
• Lacerations can cause significant blood loss. This is especially important in children who 

have a larger head to body ratio than an adult. In addition, this blood loss may represent a 
higher percentage of blood volume due to the smaller size of a child compared to an adult. 
 

Brain and skull 

• The brain is the centre of the nervous system. It is surrounded by several membranes and 
contains approximately 150mls of cerebrospinal fluid (CSF). It is protected by the skull 
which forms a rigid structure within which the brain is unable to expand. The brain is 
connected with the spinal cord through a hole in the base of the skull called the foramen 
magnum.  

• The pressure inside the skull (intracranial pressure) is closely regulated and is a balance 
between brain volume, CSF volume and blood volume. Severe head injuries produce rises 
in pressure within the skull affecting the brain and surrounding membranes.  

Head injuries can be divided into primary and secondary injuries 

• A primary head injury occurs at the time of impact and there is little that can 
prevent this. 

      Includes: 
o Skull fracture, clots, contusions, diffuse nerve damage. 

• A secondary brain injuries occur when the already injured brain is subject to 
further ‘insults’. Head injury management focuses on preventing these 
secondary insults. 

      Includes: 
o Hypoxia, Hypercapnia, Hypotension, High or Low Blood Sugar 

 



 

Course Manual v10.1 Copyright 2020 - Trauma & Resuscitation Services Ltd                                        50 
 

• Since the skull cannot expand to accommodate a rise in pressure, the system tries to 
compensate. Initially, CSF is squeezed out into the spinal CSF space. If this mechanism 
is unable to correct the increased pressure, then brain tissue itself (brain stem) starts to be 
compressed and is squeezed out or herniated through the foramen magnum. Blood flow 
to the brain stem becomes compromised resulting in Brain Stem Death and ultimately the 
casualty will die. 

 
 

 
 

 
7.3 Primary brain injury 
 
There are various types of injury which may occur depending on the forces involved and site of 
impact. Broadly speaking, primary brain injuries can be divided into skull fractures, contusions, 
blood clots or diffuse axonal (nerve) injuries. 

Skull fractures 

• The bones making up the skull are extremely strong and require considerable amounts of 
force to fracture. A skull fracture therefore indicates a high energy impact and should lead 
us to consider underlying brain injury 

• Skull fractures may be open (the overlying skin has been broken) or closed. Open injuries 
may be associated with a depressed fracture, with broken portion of bones displaced 
inwards, and CSF leak 
 

Blood clots (haematomas) 

• These can occur within the brain itself (intracranial haematoma) or in the space between 
the brain tissue and skull (extradural and subdural haematoma). They are caused by 
rupture of blood vessels which bleed and form a clot. This clot causes the pressure within 
the skull to increase, reducing brain perfusion. Delayed treatment by evacuation of the 
haematoma results in neurological disability or even brain stem death.  
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Diffuse nerve (axonal) injury 

• These injuries result from rapid deceleration and shearing forces within the brain 
• The nerve fibres are stretched and disrupted causing the surrounding brain tissue to swell 
• Mild forms of these injuries are termed concussion resulting in temporary unconsciousness 

& amnesia 
• Severe diffuse axonal injury results in prolonged coma. These injuries have a particularly 

poor prognosis with over 90% of patients never regaining consciousness. 
 

 

7.4 Secondary brain injury 
 
There is little that can be done to treat the primary brain injury in the pre-hospital care phase as 
the injury has already occurred by the time we come into contact with the casualty. However, 
primary brain injuries are made worse by several factors over which we do have some control, and 
which can cause a secondary brain injury. 

Factors causing secondary brain injury 

• Hypoxia (lack of Oxygen in the blood) 
• Hypercapnia (high levels of carbon dioxide in the blood caused by a low or ineffective 

respiratory rate) 
• Hypotension (low blood pressure) 
• Blood Sugar too low or too high 

Head injuries are often associated with reduced conscious level, which may cause airway 
obstruction and, in some patients, aspiration of gastric contents leading to Hypoxia and 
Hypercapnia. Hypoxia and hypercapnia may be treated with basic airway manoeuvres and 
adjuncts and by ensuring adequate ventilation using a bag valve mask if the respiratory 
rate is low or respiration is ineffective. High flow 100% Oxygen at 15litres per minute should 
be administered. 
 
Low blood pressure will reduce blood flow to the brain. The brain is highly sensitive to low 
blood flow which if reduced over time may result in significant neurological damage. 
Controlling any ongoing bleeding will prevent further drops in blood pressure 

 
It is important to note that bleeding into the head does not cause hypovolaemic shock as 
there is not enough room in the skull for this to occur.  
 
 

 

 

 

For ALL casualties with a suspected significant head injury:- 

• Ensure they have an open airway and administer high flow Oxygen  
• If respiration rate is low or ineffective ventilate using a bag valve mask 
• Control any ongoing bleeding 
• Arrange for rapid evacuation 
• Ensure cervical collars are not applied tightly around the neck 
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7.5 Cervical spine injury 
Approximately 5-10% of head-injury casualties will have an associated cervical spine injury. Head 
injury patients should therefore have their C spine immobilised as soon as possible and this should 
be considered at the same time as ‘Airway’. collars, such as the one pictured, should only be 
applied to support additional means of C-spine immobilisation and should be applied when the 
patient needs to be moved, or if the rescuer is alone. They can cause increases in intra-cranial 
pressure and airway reduction.  

 

 

 

 

.  

7.6 Assessment of the head-injured casualty 
 
Assessment of the head injured casualty is focussed on 

1. Level of Consciousness 
2. Pupils 
3. Presence of abnormal neurology 

 
Unconsciousness 

In the head injured patient it is important to consider other causes of reduced conscious level 
including: 

• Shock 
• Hypoxia or Hypercapnia 
• Alcohol 
• Drugs 
• Medical conditions such as diabetes or epilepsy 
• Cardiac Arrest 

They should not be used where there is penetrating neck trauma 
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As a first responder it is important that on handover to paramedic or doctor you provide as 
much information as possible regarding kinematics of incident, initial level of consciousness 
and general trend in conscious level. 
 
Pupil Response 

 

 

• Unequal pupils indicate significant brain injury. A pupil dilated on one side may indicate an 
intra-cerebral bleed on the same side as the dilated pupil 

• Non-reacting pupils may indicate severe and diffuse brain injury 
• Bilateral fixed and dilated pupils is an ominous sign of brain stem compression 
 
General Assessment of Disability 

 
• Check the conscious casualty for limb and hand movement and strength (assuming 

uninjured limbs) – comparing one side with the other.  
• Any loss of bladder or bowel control? 
• Does the casualty make sense if talking? i.e. ‘Alert’ but getting mixed up on e.g. what day 

it is, what happened and so on.  Ask the patient the same question – does the answer 
change? 

• Any ‘seizure-like’ movement or ‘stroke-like’ signs.  
• Abnormal Postures 

o Decerebrate - rigid with extended elbows and legs indicates diffuse brain injury and 
poor prognosis.  

o Decorticate - arms flexed, or bent inward on the chest, the hands are clenched into 
fists, the legs extended and feet turned inward 

• CSF leak from nose / ear 
 
 
 
 
 
 
 
 
 
 

Initial assessment of consciousness should take into account the kinematics of the 
injury and is performed using the AVPU scale. 

A – Alert 

V – Responds to voice 

P – Responds to Pain 

U - Unresponsive 

Patients who are P or U are deemed to be TIME CRITICAL 

 

PEARL - Pupils Equal And Reactive to Light 
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7.7 Management of head injuries 
 
This should initially follow CABCDE principles. Particular points of note are: 

• Ensure the patient has an open airway, use airway adjuncts if necessary. 
• Ensure that the patient's breathing is adequate; support it with a bag valve mask device if 

necessary. 
• Apply high-flow oxygen at 15 litres/minute. 
• Assess the circulation, paying particular attention to other injuries which may have been 

sustained. 
• Apply direct pressure to bleeding scalp wounds. 
• Suspect an associated cervical spine injury and immobilise the casualty appropriately. 
• Raid assessment and transfer to hospital 
 

  

 

 

 

 

 

 

 

 

 

 

7.8 Summary 
 
• Rapid assessment 
• Consider C-spine injury 
• Initial management using CABCDE 
• Avoid secondary brain injury 
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8.0 Extremity Trauma 

Objectives 
 
• Discuss assessment techniques of the injured limb 
• Discuss fracture management including the use of splinting devices 

 

8.1 Introduction 
 
Extremity trauma is very common and can often appear to be very dramatic. However, isolated 
limb injuries are rarely life threatening. Such injuries, however, may well be distracting to rescuers, 
who may concentrate on treating the obvious injury whilst ignoring more important life-threatening 
conditions. It is important however to ensure these injuries are identified and managed 
appropriately as failure to do so may result in severe limb dysfunction. Initial management of 
extremity trauma should concentrate on  

• Haemorrhage control 
• Fracture realignment 
• Analgesia (pain relief) 

 
Management of the following types of limb injury will be discussed within this chapter: 

• Fractures 
• Dislocations 
• Traumatic amputations 
• De-gloving 
• Sprains and strains 

 
Limb Assessment 

Initially during the primary survey as part of the algorithm, examination of the limbs is limited to a 
brief visual inspection for obvious sources of uncontrolled major haemorrhage. A more detailed 
limb assessment occurs as part of the secondary survey, when fractures and soft tissue injuries 
should be identified. When assessing a limb, you should consider the kinematics and look for: 

 

 

 

 

 
 

The limb should be assessed for altered sensation and for impaired circulation, distal (below) to 
any injury. Fractures which are compromising limb circulation (lack of arterial pulse or poor capillary 
refill time) need to be realigned and stabilised as soon as possible.  

 

 

‘DCAPP’ 

• Deformity 
• Contusion 
• Abrasion 
• Penetration 
• Pain 
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8.2 Fractures 
 
Fractures can be open (where the skin overlying the bone has been injured and broken) or closed. 
Open fractures have the potential to cause greater blood loss, 2 - 3 times the amount of a closed 
fracture and can act as an entry point for infection. It is important to remember that significant blood 
loss can occur from a fracture, particularly fractures of the pelvis and femur and this should be 
assessed and treated during the Circulation phase of CABCDE. 

 

 

 

 

 

Management of fractures 

• Bleeding from fracture sites should be controlled by 
o Direct Pressure 
o Wound Packing 

• One further method of controlling haemorrhage is to splint the injured limb. This will also 
reduce the pain associated with the fracture 

• Fractures should be splinted in the position in which they are found, unless there are signs 
of circulatory problems to the limb in which case gentle realignment of the fracture should 
be attempted and the circulation in the limb reassessed. 

• Analgesia should be provided using Entonox or Methoxyflurane (Penthrox) 
 
 

 
 

 
 
 

Potential blood loss from closed fractures 
 
Humerus       0.5  - 0.75 litres 
Tibia              0.5  - 0.75 litres 
Femur           1.0  - 2.0 litres 
Pelvis            1.0  - 4.0 litres 
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8.3 Splints 
 
There are many different commercially available splints. The devices used on the course are as 
below: 

Omni or Sam Splints 
 
This a versatile aluminium splint which can be used to splint both upper and lower limb fractures, 
whilst allowing the limbs to remain in the position in which they are found. The important issue 
when splinting fractures is to make sure that the splint is effective. It should extend for sufficient 
distance above and below the injury to allow the fracture to be completely immobilised. 

Prometheus Traction Splint 
 
This is a lightweight compact splint which also allows traction to be applied to maintain the correct 
limb position. It is used to splint mid-shaft femoral or humeral fractures. A series of straps, 
connected to a pole, are placed around the limb, and traction is then applied via a foot, hand or 
boot strap. Analgesia in the form of Entonox or Penthrox may be required when the traction is 
applied initially. (Note – some older type traction splints should not be used when there is suspicion 
of pelvic fracture as they push against the pelvis. The modern Kendrick or Prometheus devices 
are designed to be used even where there is suspicion of a pelvic fracture)  

Vacuum Splint 

Vacuum splints typically come in a set of single use splints which can be used to immobilise upper 
and lower limb fractures. The splint is wrapped around the injured limb and then air is sucked out 
using a pump leaving thousands of polystyrene balls inside the splint moulded to the injury in a 
similar way to a plaster cast.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Immobilising a fracture reduces blood loss and pain  
(and further tissue damage) 

 

After immobilising or splinting any injury, circulation (capillary refill 
time) and sensation (feeling) should be checked distal (below) the 

injury 
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8.4 Dislocations 
 
• This occurs when bones in a joint become displaced or misaligned as a result of trauma 
• There is always underlying ligament damage 
• An attempt to assess sensation and circulation, distal (below) the dislocation, should be 

made 
• Dislocations should be splinted in the position in which they have been found. Remember, 

immobilisation reduces pain and bleeding 
 

 
 

8.5 Amputations 
 
• Control of catastrophic haemorrhage should be addressed initially 
• The amputated part should be wrapped in damp gauze, placed in a plastic bag which is 

surrounded with ice, and taken to the hospital with the patient.  
• It may be possible to re-implant the amputated part 
• Direct contact of the amputated part with ice should be avoided 
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8.6 De-gloving 
 
• A de-gloving injury occurs when an extensive section of skin is completely torn off the 

underlying tissue, severing its blood supply 
• Assess the patient for fractures 
• Remove any gross contamination 
• Apply a damp sterile dressing, thus keeping the exposed tissue moist and not 

contaminating it with material from a dry dressing. 
 

 

 

8.7 Sprains and Strains 
 
• Ligaments are tough, fibrous tissues that connect bones to other bones. A sprain is an 

injury in a joint, caused by the ligament being stretched beyond its capacity. 
• Tendons are similar but join muscles to bones. 
• Sprains can occur in any joint, but are most common in the ankle and wrist 
• A muscular tear, caused in the same manner, is referred to as a strain 
• Where either ligament, tendon or muscle tissue is torn, patients are treated with 

immobilization and ‘PRICE’. Swelling causes reduction in circulation and healing. 
 

 

 

 

 

 

P - Protect – from further damage 
R - Rest – do not use the part, allow to heal 

 I  - Ice – reduces swelling 

C - Compression – reduces swelling 

E - Elevation – reduces swelling 
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Notes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.8 Summary 
 
• Extremity trauma is common but rarely life threatening 
• Fractures may be responsible for large amounts of blood loss 

 
• Fracture management should encompass the following points: 

 
• Bleeding management 
• Realignment of fracture (not dislocation) where possible – if required 
• Assessment of distal circulation 
• Analgesia 
• Splinting 
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9.0 Spinal Trauma 

Objectives 
 
• To understand the kinematics of spinal injury 
• To understand basic spinal anatomy 
• Evaluate a patient with a suspected spinal injury 
• To understand the principles of immobilisation of the spine 

 

9.1 Introduction 
 
Spinal injury should be considered in any patient with multiple injuries and when the kinematics 
suggest that potential trauma may have occurred.  

 
The Spine 
 
The spinal column is made up of many small bones (vertebrae) stacked upon each other. Their 
function is to provide stability and attachments for other bones and muscles. They also protect the 
spinal cord. The spinal cord contains many nerve fibres whose job it is to conduct impulses 
(messages) from our brain to our joints, muscles and organs. An injury to the vertebrae may or 
may not result in injury to the underlying spinal cord. The extent of spinal cord injury depends upon 
the site of the vertebral injury and the stability of the fracture. Potentially, a casualty could have 
fractured one of their vertebral bodies; the fracture could be unstable but initially have done no 
damage to the underlying spinal cord. On extrication / movement the unstable fracture could then 
move, causing damage to the spinal cord. 

 

The likelihood of a spinal injury is particularly high in the following circumstances: 

• Road traffic collision (drivers and pedestrians) 
• Fall from height 
• Gunshot or blast injury involving the torso 
• Diving into shallow water 
• Penetrating injury to spine 
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Cervical Spine 

Over half of all spinal injuries occur in the cervical (neck) region. This is due to: 

 
Thoracic Spine 

Injuries to the thoracic part of the spine (the part between the neck and lower back) are less 
common because this part of the spine is well protected by the rib cage and muscles. Trauma to 
the thoracic spine is more likely to result in a spinal cord injury, as there is only a small amount of 
space between the vertebrae and the spinal cord in this area. 

Lumbar Spine 

Injury to the lumbar spine is uncommon because this area is well supported by strong spinal 
muscles. In addition, the spinal cord ends at the upper border of L2 with only nerve roots below. 
The spinal canal is wide in this area and in the presence of a lumbar spinal fracture; injury to the 
spinal cord is rare. 

 
9.2 Kinematics and assessment of spinal injury 
 
The spine can be injured by one of the following mechanisms: 

• Hyperflexion (head bent forward) 
• Flexion/ rotation (head bent forward and to the side) 
• Hyperextension (head bent back) 
• Extension/ rotation (head bent back and to the side) 
• Axial loading (force transmitted down through the head and neck) 
• Lateral rotation (head twisted) 

It is possible to fracture a vertebra without damaging the underlying spinal cord and similarly, it is 
possible to damage the spinal cord without a vertebral fracture. Any fracture of a vertebral body 
may be stable or unstable, and the priority in all cases is immobilisation and protection of the spine 
as opposed to identification of a particular injury. 

Primary spinal injury 

This refers to the spinal injury that has occurred as a consequence of the incident. There are 
three main types: 

• Displacement of the physical structures of the spinal column 
o Bone 
o Ligament 
o Cartilage (discs) 

• Axonal nerve damage 
• Clots (haematomas) 

 

• The greater mobility of this part of the spine when compared with the lower regions. 
• The cervical spine being more exposed 
• The cervical spine is less well supported by muscles 
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Secondary spinal injury 

This refers to injury to the spinal cord as a result of spinal cord swelling or haemorrhage. This is 
usually due to: 

• Low blood pressure 
• Hypoxia (low oxygen levels) 
• High carbon dioxide (caused by poor respiratory rate or effectiveness) 

 

 

With patients in whom a spinal injury is suspected, either from their mechanism of injury, or from 
the above signs and symptoms, appropriate steps must be taken to immobilise the spine. Once 
the patient is in hospital, X-rays and specialised scans can be used to confirm or exclude a spinal 
injury 

9.3 Clearing the cervical spine  
 
Occasionally the cervical spine can be ‘cleared’, i.e. assumed to have no injury if the criteria below 
are met. 

The cervical spine may be cleared if: 

• The patient is fully conscious and not under the influence of drugs or alcohol 
• They have no distracting injuries (e.g. other fractures/chest or abdominal injury) 
• They have no neck pain at rest or on neck movement 
• They are not complaining of pins and needles or weakness in their arms or legs 
• Kinematics are not suggestive of a spinal injury 

 
Clearly these criteria will not be met by most trauma patients. It is recommended that cervical 
spinal injury should only be excluded by a suitably qualified Paramedic or Doctor and it is 
safest to assume a spinal injury in all multiple-trauma patients and take appropriate steps to 
immobilise the spine above and below the suspected level of injury. 

 
9.4 Immobilisation of the spine 
 
• Approach the patient within their line of vision and explain to them that somebody will hold 

their head and neck to keep it still (manual in line stabilisation, MILS) 
• Do not place your hands over their ears as they will be unable to hear any further 

instructions. 
 

Signs and symptoms of a spinal cord injury 

• Neck or back pain 
• Weakness or inability to move the arms or legs 
• Numbness of the arms or legs 
• Inadequate breathing 
• Slow heart rate with low blood pressure and a normal capillary refill time (CRT) 
• Loss of bowel or bladder function 
• Priapism (erection) 
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• A casualty may be found with their neck rotated. In such situations their head can be gently 
brought back into a neutral position. If they complain of pain or you experience resistance 
whilst moving the head, the manoeuvre must be stopped and the neck immobilised in the 
casualty's position of comfort 

• No attempt should be made to reduce an obvious deformity 
• Do not force immobilisation of the spine in an uncooperative or agitated patient as this may 

make any injuries worse 
• Do not force a cervical collar on a patient 

 
A semi-rigid cervical spine collar should be correctly sized and applied underneath the clothing. It 
is often worth assessing the neck for any signs of injury before applying the collar. Manual in-line 
stabilisation of the neck should continue during and after application of the collar. 

Note:  A collar should not be used where there is penetrating neck trauma. 

The casualty should then be log rolled onto a suitable transport stretcher such as a scoop stretcher 
or vacuum mattress.  

The rest of the spine and head should now be immobilised. Straps should be done up in sequence:  
chest, pelvis, knees. Always strap the head last to the stretcher to avoid the head and neck 
becoming the pivot point for movement if the patient attempts to move or has a seizure. 

 
9.5 Use of the long-board for extrication 
 
The long-board is an extrication device for patients who need to be removed from vehicles or 
confined spaces. It is not designed for transporting a patient and does not provide adequate spinal 
immobilisation. A scoop stretcher with head-blocks and straps or a vacuum mattress, should be 
used to transport a suspected spinal injured casualty in order to minimise the amount of log-rolling 
that the casualty is subjected to).  

 

 
 

In all patients, airway management and maintenance of adequate oxygenation take 
priority over cervical spine immobilisation. It may be that the head and neck have to be 
moved to ensure a patent airway and to allow the patient to be ventilated effectively. 
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9.6 Helmet removal 
 
Casualties may be wearing a helmet and dependent on the type may be tight-fitting and difficult to 
remove. 
 
Removing the helmet assists with manual in-line stabilisation and airway management as the 
thickness of the helmet will tilt the head forward slightly. The casualty’s hearing will be impaired 
and the casualty may feel claustrophobic, which can add to their stress and anxiety. 
 
The helmet should be removed if there is a need to manage the casualty’s airway, so any indication 
of a compromised airway or reducing response level should be a prompt to remove a helmet. 
 
• Removal is a two-person operation and it is imperative that the C-spine is supported 

throughout.  

 
 

• Work out how the helmet is secured (buckle strap, button operated strap etc) and carefully 
undo it. If the strap is stuck, then cut the strap carefully 

• One person should support the head by placing their hands either side at the back of the head 
with fingers slid under the helmet as much as possible. This person must be in a stable position 
to support the weight of the head as it must not be allowed to drop back on to the floor as the 
helmet comes off. 

• The second person should grasp the helmet near where the straps were and pull the helmet 
apart (sides outward) firmly. Do not pull by the straps as it is easy to lose grip suddenly. The 
helmet should then be gently wiggled with small steady movements, not tilting it forward or 
backward off the head, but straight up, until it is free and the person holding the head has the 
full weight of the head. Mind the casualty’s nose! Standard MILS procedures should then be 
applied. 

• Flip-front helmets must be opened first, as they usually cannot be removed with the front shut. 

9.7 Summary 
 
• Maintain a broad suspicion of spinal injury in any patients with multiple injury 

and suggestive kinematics 
• Priority is protection of the spine (if CABCD managed) 
• Take the following steps to immobilise the spine: 

• Manual in line stabilisation (MILS) 
• Application of semi-rigid cervical collar 
• Scoop stretcher (or vacuum mattress), head-blocks and straps 
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Notes  
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10.0 Extrication, Packaging and Evacuation 

Objectives 
 
• Recognise the problems associated with evacuating time critical patients 
• Discuss the different ways of packaging a casualty 
• Recognise and choose appropriate transport equipment 

 

10.1 Introduction 
 
As soon as a casualty is deemed ‘Time Critical’, the evacuation plan must commence immediately, 
the priority now is to get the casualty to hospital as soon as possible. It is essential that there is 
good communication between the casualty carer, the person in charge of the scene and any 
external support regarding the casualty’s condition and estimated time of extrication. 

Far too often, poor communication within the team looking after a casualty results in poor 
outcomes. 

Prior to extrication, thought should be given to: 

• How quickly does the casualty need to be extricated? 
• What is the risk of further damage to the casualty being caused by the extrication? 

 
For example, a casualty may have suffered a cardiac arrest in a vehicle and needs to be extricated 
immediately. However, it is still likely that they have a C-Spine injury. To simply drag the casualty 
out of the vehicle could cause significant damage to the C-spine, but, whilst in the vehicle, no CPR 
can be performed. In all of these scenarios it comes down to ‘Risk v Benefit’ and more importantly: 

 

 

10.2 Extrication and Spinal Immobilisation 
 
There are many different extrication devices available in the UK, all of which have their own 
advantages and disadvantages. The Faculty of Pre-Hospital care’s consensus is that long-boards 
should only be used for extrication and the casualty should be transported on a scoop stretcher 
and preferably also a vacuum mattress. 

Long-board 

The long-board is the UK’s standard extrication and spinal immobilisation device and it can be 
used for a variety of extrication techniques. As previously discussed, it is primarily an extrication 
device, and should not be used as a spinal immobilisation device. 

 

“Treat First what Kills First” 
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Disadvantages of the long-board are that, as the name suggests, it is long, over two metres in 
length, and does not bend. This can make it impractical for confined space rescue. It is also 
completely straight, unlike the spine itself, which is curved, making it very uncomfortable to lie on 
for any length of time, which is why transfer to a scoop-stretcher should be done prior to 
transporting the casualty. 

 

Scoop Stretcher 

The scoop stretcher is a tubular stretcher that breaks in half down the middle. The two sides of the 
stretcher are placed either side of the casualty and then clipped together. This allows a casualty 
to be lifted with very little movement or log rolling, ideal if abdominal trauma or internal bleeding is 
suspected.  

 
 

The scoop stretcher is ideally used in conjunction with a vacuum mattress where the casualty can 
be lifted onto the vacuum mattress with the scoop stretcher. Caution should be taken if the scoop 
stretcher is used on a large casualty, as it can pinch the tissue on the back when closed together. 
If it is to be used for transporting, head-blocks, cervical collar and straps should be used. 

Vacuum mattress 

A vacuum mattress used in conjunction with a scoop-stretcher completes the gold standard of 
casualty transport for the spinally injured casualty. The scoop stretcher with casualty is placed onto 
the vacuum mattress, which is then wrapped and fastened around them. The air is then sucked 
out, causing the mattress to mould to the casualty’s exact shape. Disadvantages are that it cannot 
be used for extrication from a confined space; it’s expensive and bulky in comparison to a scoop 
stretcher and can be punctured on rough / sharp surfaces. 
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KED 
 
The ‘Kendrick Extrication Device’ is an interim device used for spinal immobilisation of a patient 
found in the sitting position. The KED is excellent at immobilising a casualty's head, neck and spine 
and maintaining neutral alignment.  

 
It is placed behind the casualty and wrapped around, with the straps being applied in the specific 
order of middle, bottom, legs, head and top. The KED should not normally be used on any Time 
Critical casualty as it can take a long time to apply correctly. 

Speed Board 

The speed board is a rapid extrication device used on time critical casualties. It can be applied to 
a casualty in under a minute and provides a degree of spinal immobilisation whilst rapidly 
extricating a casualty.   
 

 
 

Once the casualty has been extricated, the speed board can be left in place, and the casualty 
secured to a transportation stretcher. The speed board does not provide the same level of spinal 
immobilisation as the KED. 
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10.3 Packaging 
 
Once the casualty has been extricated and spinal immobilisation secured then they should be 
packaged ready for evacuation or transfer to Hospital. Packaging should take into account the 
following points: 

 

 

 

Application of an appropriate passive/active warming system should prevent further heat loss 
caused by the environment or on-going shock. One of the casualty’s arms may be left outside of 
the blanket for access to the radial pulse and to observe the pulse-oximeter. Any tourniquets or 
splinted limbs should also be left outside of the blanket or a ‘window’ cut out of the blanket for 
observation purposes, so the receiving medical team are aware of it. It is important that this should 
not allow the casualty to get cold. Any oxygen cylinder should be placed in between the casualty's 
legs to avoid anyone tripping over the oxygen tubing. 

Access and egress should be decided prior to moving the casualty and well communicated to the 
whole team. 

 

 

10.4 Evacuation 
For many of us working in remoter places or within ‘hot zones’, it will not simply be a case of dealing 
with our casualty and waiting for an ambulance to turn up. It may be required that as responders, 
we will have to prepare our casualty/patient for evacuation and arrange, or be part of, that 
evacuation. 

The aims of an evacuation plan are to: 

• Prepare the casualty for transport (Packaging) 
• Make the journey as easy as possible 
• Minimise further injury to the patient or to any rescuers 
• Maintain temperature control 
• Maintain patient comfort 

• Prevention of heat loss 
• Access for reassessment and on-going treatment 
• Health and safety of rescuers lifting/carrying 
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There may be only one clear way of getting our patient to definitive care. In many remote places 
this may involve aircraft or boats, whose operational requirements (like a suitable landing site), will 
also be a factor. Considerations when planning the evacuation will include: 

 

 

 

An evacuation is a period of risk for the patient. The evacuation journey may take a long time and 
it will be more difficult to assess, monitor or even communicate with the patient. Even places that 
would seem to be relatively close to ‘land’ such as offshore wind turbines, could mean a total 
extrication, package and evacuation time of several hours. There should be ‘what if’ contingency 
plans to deal with any sudden deterioration, such as an arrest or loss of consciousness. Such a 
contingency may include (for an aircraft) a landing to re-stabilise the patient. 

 

 
 

10.5 Summary 
 

• Communication is a key factor in any successful extrication 
• There are a variety of extrication devices available, thought should be given to 

the condition   and accessibility of the casualty 
• Correct packaging of the casualty should make for a safe transfer to hospital. 
• Evacuation is a period of risk that needs careful planning 

 

• The requirement to move casualty and how soon does it need to be done 
• The time involved in the journey and/or getting to an RV point 
• The resources available (transport, personnel) 
• Injuries (severity and concerns over movement – e.g. pelvic or spinal injury) 
• Distance 
• Method of transport (the average air ambulance is a small helicopter with limited 

patient access during flight. Air/Sea rescue and Coastguard aircraft are much 
larger, with usually better weather capabilities) 

• The ability to monitor and re-assess the patient during the evacuation. 
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Notes 
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11.0 Medical Emergencies 

Objectives 
 
To describe the initial assessment and management of: 

• Cardiac emergencies 
• Asthma 
• Diabetes 
• Seizures/fitting 
• Anaphylaxis 
• Stroke 
• Hyperventilation 
• Sepsis 
 

 

11.1 Introduction 
 
This chapter covers the management of the most common medical emergencies, which are likely 
to be encountered by a rescuer. Such medical emergencies may also occur in the trauma casualty. 
Sometimes they are the cause of the accident itself (e.g. a seizure occurring in a driver) or the 
condition may be made worse by the accident. 

General Assessment 
 
All acutely unwell casualties should be assessed in a structured manner, following the algorithm 
and the CABCDE approach as it ensures that each system is assessed and treated before moving 
onto another system. Useful information may be found on bracelets, tags or even tattoos. If the 
casualty is conscious, a history should be obtained. The acronym ‘SAMPLE’ gives a guide as to 
what information should be ascertained: 

 

    
  

11.2 Cardiac Emergencies 
 
Cardiac emergencies include myocardial infarction (heart attack), angina, heart failure and 
arrythmias (disturbances of the normal rhythm of the heart). 

Heart attack or myocardial infarction (MI) 
 
A heart attack occurs when one of the arteries (coronary) that supplies blood and oxygen to the 
muscle of the heart is suddenly restricted. It is usually caused by the rupture of thrombus plaque 
in the artery which causes a blockage. The heart tissue supplied by this artery then starts to die. 
This causes chest pain and often shortness of breath due to the heart beginning to fail (see below). 
Heart attack can cause a cardiac arrest when the area of dead muscle causes a ‘short circuit’ 

• Symptoms - what the patient reports to you, "I've got pain......” 
• Allergies- look for med-alert bracelets if the patient is unconscious 
• Medication - inhalers, heart medication, anti-epileptics, insulin etc. 
• Past medical history 
• Last ate or drank and passed urine, bowels opened, vomited 
• Events leading to the incident 
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within the normal conducting system of the heart and produces a fatal arrhythmia like Ventricular 
Fibrillation. 
 
Acute Coronary Syndrome (ACS) and Angina 
 
This is similar to a heart attack, except the artery is not completely blocked. It simply becomes 
narrowed due to exertion or long-term coronary heart disease. It may be impossible to tell the 
difference between angina and a heart attack on scene, as the signs & symptoms are very similar. 
 

 

Heart Failure 

When the heart fails to pump efficiently, the main effect is that blood ‘backlogs’ on the input 
(right) side of the heart. The main place this affects is the lungs. The increased pressure of blood 
here forces fluid out into the air spaces of the lungs. As a result, the lungs become water-logged. 
The main symptom is severe shortness of breath, sometimes accompanied by chest pain. In the 
absence of other injuries, these patients should be sat as upright as possible and given 100% 
Oxygen. Such patients should be evacuated to hospital as soon as possible. 
 
Rhythm disturbances 
 
These can be symptom free or can present as a sudden collapse and cardiorespiratory arrest. 
They are difficult to recognise without the use of a cardiac monitor. Certain abnormal rhythms 
(ventricular fibrillation and some cases of ventricular tachycardia) result in a complete loss of 
cardiac output, with the patient therefore having no pulse and being unconscious. Such rhythms 
should be treated according to resuscitation council guidelines (see later chapter). 

Signs and Symptoms (heart attack / ACS / Angina) 

• Acute onset of central, crushing, chest pain which may radiate to arm, 
neck or back 

• Pale and sweaty 
• Increased respiratory rate 
• Increased heart rate 
• Reduced capillary refill time 
• Nausea, dizziness and a feeling of ‘impending doom’ 
• Anxiety 

 

Treatment 

All cardiac emergencies require urgent hospital treatment. 

• Place casualty in a comfortable position 
• Administer 1 x 300mg Aspirin  
• Support the casualty to administer their own GTN spray if they carry one. 
• Administer Oxygen only if Oxygen saturations drop below 94 
• Continue to observe and monitor the casualty 

Contra-indications for Aspirin. 
 

• Active or recent gastrointestinal bleeding 
• History of aspirin intolerance or allergy 
• Haemophilia  
• Under the age of 18 
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11.3 Asthma 
   
An asthma attack (or acute exacerbation of asthma) is the most common respiratory emergency. 
It is characterised by the narrowing of the small airways and the production of mucus within them, 
which often happens in response to a trigger (e.g. cold air, dust, pollen). Breathing becomes much 
more difficult (imagine trying to breathe through a straw!) causing an increased respiratory rate, 
heart rate and reduced oxygen levels in the blood.  Although asthma is common, it still kills a 
significant amount of people each year. 

 
 

 
 
 
The addition of a spacer to the inhaler removes the need for the patient to try to co-ordinate 
breathing in and squeezing the inhaler at the same time.  

 

 

Symptoms and signs of a severe asthma attack: 

• Respiratory Rate >30 = Time Critical 
• Oxygen Saturations <94% = Time Critical 
• Unable to talk in sentences = Time Critical 
• Drowsiness or P.U on AVPU scale = Time Critical 
 

Treatment 

• Rapid evacuation 
• Reassurance for the patient 
• Help them to administer their inhalers (most have a blue (Salbutamol) inhaler to 

relieve symptoms) 
• Administer high flow oxygen 
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11.4 Diabetic emergencies 
 
Diabetes is a disease resulting from a lack of insulin, which is a hormone produced by the 
pancreas, responsible for controlling blood sugar levels. Many people with diabetes have to 
administer insulin to themselves.  

 

 

 
The most common emergency situation is hypoglycaemia (low blood sugar). This usually affects 
the brain as it depends on sugars to produce its energy.  Hypoglycaemia may happen for a variety 
of reasons and results in various signs and symptoms. Many people with diabetes have warning 
symptoms of low blood sugar. These include feeling dizzy, lightheaded and sick. Often people may 
appear confused or be behaving strangely, as if drunk.  

Severe hypoglycaemia will result in a coma. 

• Type 1 (IDDM):  Insulin Dependent (Diabetes Mellitus), usually infantile onset    
• Type 2 (NIDDM): Non-Insulin Dependent (Diabetes Mellitus), usually adult onset     

Blood sugar levels are measured in mmols of glucose per litre of blood and can be monitored by 
the responder. (See Chapter on Monitoring Patient Levels)  

 

Target Levels 
by Type 

Before meals  
(pre-prandial) 

2 hours after meals 
(post-prandial) 

Non-diabetic 4.0 to 5.9 mmol/L under 7.8 mmol/L 

Type 2 diabetes 4 to 7 mmol/L under 8.5 mmol/L 

Type 1 diabetes 4 to 7 mmol/L under 9 mmol/L 

Children w/ type 1 diabetes 4 to 8 mmol/L under 10 mmol/L 
 

 

 

 

Diabetic emergencies present as either: 
Hypoglycaemia (low blood sugar) or, 
Hyperglycaemia (high blood sugar/low insulin) 
 

Recognition of hypoglycaemia 

• Cold, pale, sweaty skin 
• Rapid pulse 
• Normal or possibly rapid, shallow breathing  
• Behavioural changes  
• Dizzy or light headed 
• Confused (may appear ‘drunk’), short term memory loss 
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Hyperglycaemia is too much sugar in the blood. This condition is usually slow in onset and is more 
likely in those patients who may have difficulty managing their diet. 

If in doubt about whether it is hypo or hyper-glycaemia, the administration of glucose is still 
recommended. If they are hypoglycaemic it will help greatly, if they are hyperglycaemic, the 
amount given (usually about 15 mg) will make little difference. 

 
A ‘SAMPLE’ history will be useful. Remember to look for ID bracelets or tags and see if the 
patient is carrying any food, sweets, glucose etc. They may have a glucose monitor and 
lancets for doing their own checks. 
 

 
 

Management of hypoglycaemia 
 

• Maintain ABC 
• Look for ID  
• Call for ambulance  
• Give glucose gel, sugary drink (NOT ‘energy drinks) or food if conscious.  
• If unconscious place in the recovery position  
• Keep under constant observation 

 

Recognition of hyperglycaemia 
 

• Dry skin 
• Deep ‘sighing’ breathing 
• Rapid, weak pulse 
• Drowsy or lethargic 
• Sweet, fruity breath 
• Abdominal pain 
• Nausea 
• Excessive thirst/urination 

 

Management of hyperglycaemia 
 

• Maintain ABC 
• Look for ID  
• Call for ambulance  
• If unconscious place in the recovery position 
• Keep under constant observation 
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11.5 Seizures/fitting 
 
These may occur in a patient who is known to suffer from epilepsy, or they may be caused by other 
things e.g. head injury, hypoglycaemia or hypoxia. Seizures in very young children are not 
uncommon and are often the result of an infection and a high temperature (febrile convulsion). 

 
 
 

11.6 Anaphylaxis 
 
Allergic reactions are not normally life-threatening and cause nothing more than a localised skin 
reaction. Severe allergic reactions, however, can cause anaphylactic shock and kill in minutes. 
Anaphylaxis can be caused by foods, medications and insect bites / stings. When the body is 
exposed to the allergen, excessive levels of histamine are released into the circulation which 
causes the bronchi in the lungs to contract (similar to an asthma attack), blood vessels to dilate 
(causing a drop in blood pressure) and the heart’s performance to drop. 

Adrenaline is the key treatment for any casualty suffering from anaphylaxis. Adrenaline combats 
the effects of the histamine release by dilating (opening) the bronchi in the lungs, contracts the 
blood vessels which stabilises blood pressure and increases the hearts performance. 

Signs and Symptoms 

• ‘Absence’ 
• Short term memory loss 
• Sudden lapse into unconsciousness 
• Rigidity, arching of back 
• Convulsive movements  
• Breathing may cease 
• Cyanosis 
• Dribbling from mouth 
• Loss of bladder and / or bowel control 

 
Management 
 
• Call 999 for an ambulance. 
• Move the patient away from objects which may cause them harm (or move the 

objects) 
• Place the patient into the recovery position 
• If the airway is compromised, a naso-pharyngeal or oro-pharyngeal airway may 

be inserted. 
• Administer high flow oxygen via a face-mask. 
• Most seizures are self-limiting, meaning they will resolve on their own without 

intervention. Some patients who suffer from recurrent seizures carry medication 
(diazepam) which is administered rectally to terminate the seizure. 
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Signs and symptoms 

• The larynx, tongue and upper airway can swell causing airway obstruction = 
Time Critical 

• Respiratory Rate >30 = Time Critical 
• Wheezing due to bronchospasm = Time Critical 
• Absence of peripheral pulses (shock due to dilated (widened blood vessels) = 

Time Critical 
• Wide-spread rash = Time Critical 
 

Treatment 

• Remove the allergen 
• Follow the Algorithm 
• Airway management 
• Administer 100% oxygen 
• Support the casualty to administer their automatic adrenaline injector 

 
 

If the casualty has had previous reactions, they may be carrying an Automatic Adrenaline Injector 
(AAI) such as an ‘Epi-pen’ or ‘Emerade’. This is synthetic adrenaline (epinephrine) in a pre-filled 
syringe, to be given into a muscle when anaphylaxis occurs. Assist the casualty to use their AAI. 

IMPORTANT! A second AAI may be required, it MUST NOT be injected into the same leg as the first! 
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11.7 Stroke 
 
A stroke occurs when the blood supply to a part of the brain is suddenly disrupted, either by a 
blood clot or a ruptured blood vessel. If the stroke has been caused by a blood clot, then urgent 
transfer to hospital is required so clot-busting drugs can be given, and the blood flow restored to 
the brain.  

85% caused by a blocked blood vessel – Infarction 
15% caused by a burst blood vessel – Haemorrhagic 

 
11.8 Hyperventilation 
 
This is often called a ‘panic attack’ and is brought on by anxiety. The body initiates a ‘fight or 
flight’ reaction by increasing heart and specifically the respiratory rate. The increased 
respiratory rate causes a reduction in carbon dioxide levels within the blood which in turn 
leaves casualties feeling lightheaded and with tingling in the fingers / hands. 
 

 

 

Signs, symptoms and immediate action 

Use the acronym ‘FAST’ to diagnose and carry out the immediate action for a stroke. 

• F - Facial weakness or drooping 
• A - Arm drooping, loss of power 
• S - Slurred speech 
• T - Time to call 999! TIME CRITICAL! 

 
Treatment 

• Follow the Algorithm 
• Give oxygen if oxygen saturations are less that 94%. 
• Rapid evacuation to hospital 
• Monitor conscious level and treat accordingly 
 

Treatment  
 
Priority is to reduce the casualty’s anxiety levels and increase levels of carbon dioxide 
in the blood. Carbon dioxide levels can be increased by casualties rebreathing their 
own expired air, this can be achieved using a simple paper bag or a non-rebreather 
mask not connected to Oxygen. 
 

• ABC / Follow the algorithm 
• Place in a seated position 
• Rest/reassure 
• Get them to re-breathe their expired air via paper bag, non-rebreather 

mask or specific hyperventilation device 
• Check medication and history 
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11.9 Sepsis 
This is a serious systemic, rather than local, reaction to an infection that can quickly become 
fatal. It can cause the failure of organs and a disruption to the balance of blood and body 
chemistry. A series of biological processes occur, such as tissue swelling, which helps fight the 
infection and prevents it spreading. This process is known as inflammation. This reaction is 
similar in some ways to the process of anaphylaxis. 
 
If the patient’s immune system is weak or an infection is particularly severe, it can quickly spread 
through the blood into other parts of the body. This causes the immune system to go into overdrive, 
and the inflammation affects the entire body. This can cause more problems than the initial 
infection, as widespread inflammation damages tissue and interferes with blood flow. 
The interruption in blood flow leads to a dangerous drop in blood pressure, which stops oxygen 
reaching your organs and tissues. This is septic shock. 

Some 78,000 people were admitted to hospital with sepsis in 2018 and almost 16,000 
people died from it. It acts fast so responders must also act fast! 

 

 

 

 

 

 

 

 

Signs and Symptoms (as ‘SEPSIS’ picture above, plus) 

• Shivering, fever or very cold  
• Extreme shivering or muscle pain 
• Passing no urine in a day 
• Skin mottled or discoloured 
• ‘I feel like I might die’ 
• Slurred speech 
• Severe breathlessness 
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If ANY of the signs and symptoms are severe, i.e.: 

• HR  >130 
• RR  >30 
• SpO2  <94% 
• AVPU  =  V, P or U 
• ‘Purpuric’ rash (one that does not ‘blanch’ if pressed) 

This is then deemed to be ‘Red Flag’ sepsis and the patient is Time Critical!  

 
Treatment 

• CABCDE 
• Oxygen 
• Urgent evacuation to medical care         

 

11.10 Medical Emergencies Summary 
 
• Call 999 for help early 
• Aim for early recognition of common medical emergencies 
• Assess the patient in a structured manner i.e. CABCDE 
• Commence initial management whilst waiting for help 
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12.0 Monitoring Patient Levels 
 
Monitoring patient levels 
 
Responders can use medical devices to determine certain levels to assist in the diagnosis of 
a condition and/or to provide additional useful information to the paramedics or doctor for on-
going treatment and care. 
 
 

12.1 Temperature monitoring 
 
The normal human core temperature range is between 36.5 and 37.5 degrees Celsius for 
normal metabolism to function. This may vary a degree or so in individuals without there being 
anything wrong. Once outside this range however the consequences can be significant. 
Temperature can be monitored using an infra-red (contactless) thermometer or an aural (in the 
ear) thermometer. 
 
(Caution with aural devices if the casualty has been immersed or drenched with cold water, 
there may be cold water in the ear which will give a falsely cooler reading.)  
 

 
 
The thermometer should be held approximately 3 cm from the temporal area on the side of 
the forehead. 

                           
 

 
 
 
 
 
 

Classification 
 
 Mild hypothermia: 35 – 32 degrees Celsius 
 
 Moderate hypothermia: 32 – 28 degrees Celsius  
 
 Severe hypothermia: Below 28 degrees Celsius 
 
 Hyperthermia:  40 degrees or more 
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12.2 Blood glucose monitoring (BM) 
 
The ‘normal’ levels for the amount of glucose in the blood are as stated by ‘NICE’ below.  
 

Target Levels 
by Type 

Before meals  
(pre-prandial) 

2 hours after meals 
(post-prandial) 

Non-diabetic 4.0 to 5.9 mmol/L under 7.8 mmol/L 

Type 2 diabetes 4 to 7 mmol/L under 8.5 mmol/L 

Type 1 diabetes 4 to 7 mmol/L under 9 mmol/L 

Children w/ type 1 diabetes 4 to 8 mmol/L under 10 mmol/L 
 
 
Blood glucose can be measured by a simple finger-prick to take a blood sample that is 
analysed by a hand-held device. 
 

            
 
                       
PPE should be worn, and all items prepared prior to commencing the procedure. Explain to 
the casualty what the procedure involves, ensure they consent to have it performed and make 
them comfortable. Check the expiry date of the strips and insert into the machine. A single use 
sterile lancet should be used to prick the side of the casualty’s finger and the drop of blood 
immediately placed onto the strip. Dispose of the lancet into a sharps bin and apply a plaster 
to the wound site. Inform the casualty of the reading and document on the PRF. 
 
 

12.3 Blood pressure (BP) 
 
This can be checked with a simple automatic electronic blood pressure monitor. Blood 
pressure may vary a great deal with individuals, even without an acute condition. (Consider 
the normally low pressure of an athlete and the normally high pressure of a smoker or someone 
with heart disease). BP is measure in mmHg (millimetres of mercury).  
 

                  

In the picture, the patient has a systolic BP of 118 and a 
diastolic BP of 78. A heart rate of 70 is also shown. 
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The device will show both systolic (pressure caused by the pulse peak) and diastolic (residual 
pressure between pulses). The difference between the two is called (perhaps confusingly) 
pulse pressure.  
Normal values for adult BP.   
 

 
 

The presence of a radial pulse will normally indicate a BP of at least 90mmHG. Whilst this is 
low normally, in trauma, it is acceptable and even possibly beneficial as a lower pressure 
may reduce bleeding. 
 
 
                            
 
  

 

 

 

12.4 Summary 
 

Patient monitoring can be useful in recording trends and particularly in medical emergencies 
where the responder can gain information for a fuller understanding of what is happening to 
the patient. 
 
 
However, in all cases it is important to remember –  
 

‘Treat the patient, not the monitor’ 
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Notes 
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13.0 Special Circumstances 

Objectives 
 
• To examine the following special circumstances that may be presented on scene; 

 
• Pregnancy 
• Crush Injury 
• Hydraulic Injection Injury 
• Drowning 
• Poisoning 
• Eye Injury 

 
• To identify the main principles of assessment and adaptations to treatment that may be 

required in special circumstances 
 
 

13.1 Pregnancy and trauma 
 
Trauma is the most common cause of maternal death in the USA, accidental injury occurring in 
7% of all pregnant women. The initial assessment and resuscitation of pregnant casualties remains 
the same as for non-pregnant casualties, although there are several important anatomical and 
physiological changes occurring during pregnancy which we need to appreciate. 

The main guiding principle is that the health of the mother is priority and resuscitation of 
the mother will also resuscitate the baby. 

Anatomy and Physiology 

• The placenta, which provides the baby with blood and nutrients, relies on maternal blood 
flow; hence a fall in the mother’s blood pressure will directly affect the blood supply to the 
baby. 

• The blood volume of the mother increases to about 40% above normal by the 28th week 
of pregnancy. As a result of this, up to 40% of the mother’s circulating blood volume may 
be lost before signs of shock become clinically obvious. 

• During the latter stages of pregnancy, if the casualty is laid on their back the uterus can 
press on the inferior vena cava (one of the main veins carrying blood back to the heart), 
which can cause a significant drop in cardiac output and blood pressure. This can be 
extremely serious and lead to cardiac arrest. Placing a wedge or blanket under the casualty 
or stretcher, to tilt them towards the left side, will relieve this pressure. 

• There is a decline in the lung capacity and an increase in oxygen requirements, which 
means pregnant women will become hypoxic (low on oxygen) more quickly when breathing 
is not effective. 

• Finally, due to the effect of hormones, the sphincter at the top of the stomach, which 
normally prevents gastric contents coming up into the oesophagus, becomes more 
relaxed, so there is a higher chance that the patient will aspirate stomach contents into 
their lungs. 
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Treatment 

• Suction must be immediately available if the casualty becomes unconscious. 
• Administer 100% Oxygen via a non-rebreather mask 
• Add in a left lateral tilt to take the compression off the inferior vena cava 
• (Something wedged under the right side of the patient will suffice) but remember spinal 

injuries and maintain in-line immobilisation as much as is possible. 
• Remember, the casualty may have lost a significant amount of blood before they display 

any signs of shock. 

Specific problems 

• The baby is considered to be viable if it can survive outside the uterus from the 26th week 
of pregnancy. As a rule of thumb, this would be when the pregnant uterus is above the 
belly button. 

• The most common complication of trauma in the pregnant casualty is the onset of 
contractions; sometimes these may stop spontaneously. 

• In about 50% of major trauma occurring during pregnancy, bleeding from the placenta will 
occur (placental abruption). This is usually due to shearing forces from blunt trauma. There 
may be no visible external evidence of bleeding. If placental abruption occurs, then 
mortality of the foetus is high at around 20-30%. The mother's life is also at serious risk. 

• Be aware that the casualty may be bleeding large volumes from the vagina. There is 
nothing you can do to stop or reduce this bleeding so follow the Algorithm and arrange 
urgent evacuation to hospital. All of these patients should be considered Time Critical. 

• If CPR is required the addition of the left lateral tilt must be utilised, otherwise resuscitation 
attempts will be futile. The patient must be transported urgently to hospital. 
 
 
 

13.2 Crush Injury 
 

A crush injury occurs when a body part is subjected to a high degree of force or pressure. Such 
force causes damage to skin, soft tissues and bones resulting in lacerations, bleeding and 
fractures.  Crush syndrome is the name given to the systemic effects which are caused by the 
damaged muscle itself. It may result in the immediate or delayed death of a patient following a 
traumatic injury. 

Physiology of crush syndrome 

• When a limb is crushed, the blood supply to it is either reduced or completely interrupted 
• Without this blood supply the muscle tissue receives little or no oxygen 
• Without oxygen, the muscle cells have to find additional ways in which to make energy 
• These additional methods of energy production result in the build-up of toxins (e.g. lactic 

acid) at and below the site of the crush injury 
• Damage to the muscle cells themselves causes the release of substances, such as 

potassium and myoglobin, which can damage the heart and kidneys respectively 
• If the trapped limb is released, these toxins will enter the bloodstream and may cause an 

immediate cardiac arrest 
• Delayed effects of these toxins include kidney failure which may happen 2-3 days later. 

 
Crush injuries are particularly frequent in prolonged entrapment scenarios. Despite the concerns 
over crush syndrome, the casualty should still be carefully released as soon as practicable with 
medical advice (via telephone or radio) being sought immediately. 
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Management of a crush injury 

Due to numerous variables present in Pre-hospital Care it is “impossible to accurately predict” the 
damage that can occur to trapped muscles over time but obviously the longer the limb is trapped 
the more “detrimental” it will be. (ATACC, 2014) 

 Because of this “there is absolutely no minimum universally agreed time for safe entrapment” 
(ATACC, 2014) 

 
13.3 Hydraulic Injection Injury 
 
Physiology of Hydraulic injection injury  
 
Hydraulic injection can be defined as the puncturing of the epidermis by a jet of a fluid under 
pressure. Hydraulic injection injury is the term used to describe an injury sustained by an individual 
following an injection of fluid, usually while operating or inspecting pressurised hydraulic 
equipment. While reported instances of injury through hydraulic injection are comparatively 
uncommon in the UK, the risk of injury through hydraulic injection is common to all hydraulic 
equipment irrespective of the system volume and can occur at relatively low pressures.’ 
(HSE R976 Research Project 2013) 
 
This injury occurs as a result of a high-pressure jet of water or other fluid hitting the casualty. In a 
similar manner to a ballistic injury, the high-pressure jet will force into the body through the skin 
into the tissues. This causes a ‘path’ of disrupted tissue and blood vessels which will be instantly 
infected by the fluid and will also cause rapid necrosis (death) of the tissues. The resulting decay 
(and risk of sepsis) can produce life-changing damage, with amputation and removal of parts 
becoming necessary. 
 
Recognition of hydraulic injection injury 
 
The mechanism of injury and the casualty’s account, together with a ‘SCENE’ assessment will 
identify the potential for this injury to have occurred. The injury may appear to be a small puncture 
wound, but the underlying damage may be severe.  
 
 
 
 
 
 
 
 
 
 

• A controlled extrication should be planned with the aim being to remove the patient 
from the scene as quickly as possible (Greaves et al, 2015) 

• If a prolonged entrapment is anticipated a medical aid / HEMS team should be 
despatched 

• Patients should be assessed and treated initially following the CABCDE Algorithm. 
Following significant forces, massive bleeding is likely and should be treated 
accordingly 

• All patients should receive high flow oxygen, regardless of oxygen saturation. 

 

Management of hydraulic injection injury 

• ‘SCENE’ approach 
• CABCDE and follow the Algorithm 
• Thorough examination 
• Treat surface wounds (the wound will be contaminated) 
• All hydraulic injection injuries should be assessed by a Doctor 
• Rapid evacuation 
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13.4 Drowning 
 
Drowning is defined as ‘the process of experiencing respiratory impairment from submersion or 
immersion in liquid’. 

Annually, drowning accounts for up to 500,000 deaths worldwide. 80% of these are estimated to 
be preventable. In the UK drowning is the third most common cause of accidental death in children. 

Being immersed in water has several effects on the body, particularly on the respiratory and 
cardiovascular systems. 

Cardiovascular effects 

• Body temperature is reduced quickly upon immersion in cold water, leading to constriction 
of blood vessels, a reduction in the heart's ability to pump blood, and increased excitability 
of the heart. 

• The blood is redistributed away from our extremities to maintain the circulation to the heart, 
lungs and brain. 

• Immersion in cold water results in a reflex action known as the ‘diving reflex’. This can 
cause a severe reduction in heart rate, particularly in young children. 

 

Respiratory effects 

• Inhaling water into the back of the throat causes our vocal cords to close suddenly. This is 
a protective reflex and is called laryngospasm. This reflex accounts for the observation 
that most people who die, as a result of drowning, do not have large amounts of water in 
their lungs. 

• Laryngospasm will also prevent air (containing oxygen) from entering the lungs. If this state 
continues, the casualty will lose consciousness and eventually suffer a cardiac arrest due 
to the lack of oxygen in the blood (hypoxia). At this point, the vocal cords will relax in some 
people, allowing small amounts of water to enter the lungs. 

 
 
Secondary drowning 
 
• This occurs in casualties who have been rescued and resuscitated and who may appear 

to have recovered. 
• Due to residual water in the lungs, either fresh or salt, the effects of fresh or saltwater 

drowning may be delayed – up to 72 hours after resuscitation. Casualties who have been 
unconscious during drowning must be continuously monitored for at least this length of 
time. 
 

Rescue and Treatment 
 
• Removal of the casualty from the water should be performed rapidly. This may require 

specialist expertise, keep them horizontal if possible.  

• CPR should be commenced as soon as possible in a patient who is not breathing. This 
may take place in the water, although the safety of the rescuers is paramount. 

• The patient should be assessed using the CABCDE approach, and any life-threatening 
problems treated immediately. 
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• Hypoxia is the main cause of death from drowning and so emphasis must be placed on 
airway management, ventilation and adequate oxygenation of the patient. 

 

• Patients of drowning are likely to be hypothermic. Wet clothes should be removed, and the 
patient dried and wrapped in warm blankets if possible. 

• It is important to consider the presence of other injuries e.g. head and spinal injuries in a 
patient found submerged in a swimming pool or near the shore. 

• Consider also the kinematics of how the casualty ended up in the water in the first place 

• Alcohol excess and drugs are often implicated in adult drowning. 

• Drowning casualties should have resuscitation continued to hospital, even if they have 
been submerged for a long time. The rule ‘no patient should be pronounced dead until 
warm and dead’ applies. Children in particular have a reasonable chance of survival from 
cardio-respiratory depression following drowning. 70% will survive if basic life support is 
provided at the scene, two thirds of these making a complete recovery, and one quarter 
having some mild neurological impairment. 

• Neurological outcome may be related to water temperature, particularly when hypothermia 
occurs. Hypothermia has a protective effect on the brain, reducing secondary brain injury. 
However, this is the only proven benefit of hypothermia and as such it should be avoided 
where possible. 

 
 

13.5 Poisoning 
 
A poison or toxin is a substance that, when taken into the body, may cause damage to the organs 
or cells.  

 

 

 

 

Once in the body, poisons are absorbed into the blood stream and carried to all the organs and 
tissues. The signs and symptoms of poisoning vary with the poison and the amount taken. 

Assessment and Treatment 

• Assessment and treatment of the poisoned patient should follow the standard Algorithm 
with particular importance placed on rescuer personal protective equipment. 

• If the poison has been ingested, do not attempt to induce vomiting. 
• If the patient suffers a cardiac arrest, mouth to mouth ventilation should be avoided in 

poisoning involving cyanide, hydrogen sulphide, corrosives and organophosphates. 

• If the casualty is in cardiac arrest, then 5 rescue breaths should be administered 
initially, followed by 1 minute of CPR, before going for help (if you are on your 
own). 

 

Poisons can be: 
• Swallowed 
• Absorbed through the skin or eyes 
• Inhaled 
• Injected 
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Where possible, details of the poison and amount taken should be forwarded to the hospital with 
the patient. This will aid medical staff in finding the correct antidote and will help with predicting 
any serious side effects. 

 

13.6 Eye injury 
Eye injures can be extremely painful and can be life-changing, with reduced or no vision left after 
the injury. Eyes are delicate and do not repair easily, so it is important that great care is taken 
when dealing with an eye injury. Any treatment will be uncomfortable for the patient. 

Dust or other speck or benign particle - Examine the eye carefully then use an eyewash to 
gently rinse out the foreign body. Rinse away from the unaffected eye. If the eye remains irritated 
or sore, cover gently with a cold pad to ease swelling and discomfort. 

Blunt trauma - This could be from an assault or by simply walking into a door. Follow CABCDE. 
Examine the eye. A cold compress over the eye will help reduce pain and swelling. If there is any 
disturbance to vision, then the patient should be taken to hospital.  

Cuts - Cuts around the eye should be treated as normal but with due regard for discomfort to the 
eye. Ensure there is no cut to the eye, if there is, cover gently and transfer patient to hospital. 

Chemical contact - As for any chemical burn on the skin, wash with copious amounts of warm 
water, follow any COSHH direction. Avoid covering the eye directly, but if the patient is 
uncomfortable with light, place a hat or towel over their face. 

Embedded object - Never try to take the object out. Cover the patient’s eye/s if possible, without 
touching the object, so as to reduce potentially damaging eye movement. 

       

 

'Arc eye' or 'snow blindness' 

These are cases where the eyes have been exposed to intense ultra-violet light, such as from an 
arc-welder or electrical flash, or from bright sunlight reflected off snow or the sea.  The eyes will 
be sore and reddened for some time. Cover affected eyes with a cold compress and sit the patient 
somewhere out of bright light and seek medical assistance. 
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In all but the most minor cases of blunt trauma or dust spec, the patient should be transferred to 
hospital and must not be allowed to drive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.7 Special Circumstances - Summary 
 
• There are a variety of special circumstances that you may come across on scene 
• Assessment should follow the standard Algorithm – CABCDE 
• Specific treatments should be applied 
 



 

Course Manual v10.1 Copyright 2020 - Trauma & Resuscitation Services Ltd                                        94 
 

Notes 
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14.0 Blast and Ballistic Injury 

Objectives 
• To understand the mechanism of injury of blast and ballistic injuries 
• To be able to identify and manage such injuries 

14.1 Introduction 
The injuries caused by blast and ballistics can be life-threatening, visually traumatic and difficult 
to identify and treat. The protocol of CABCDE and the ‘Algorithm’ should be followed. The 
‘SCENE’ approach is critically important when dealing with blast and ballistic injuries.  

Blast injuries may be caused by explosions, either accidentally (gas explosion etc) or 
deliberately (in overt or guerrilla warfare or terrorism) by factory made munitions or IEDs 
(improvised explosive devices, which may be vehicle or person borne as well as static). 

Ballistic injury refers to that caused by firearms but can include injury caused by flying debris 
from blasts.  

Trauma in both cases may be blunt or penetrating and may not present any visible injury or 
damage. Signs and symptoms may be confusing or late in presentation.  

Consideration of the kinematics is very important. 

14.2 Blast injuries – classification of explosives 
• High order explosive – HE  

o TNT, C4, Semtex, Nitro-glycerine, Dynamite, ANFO (ammonium nitrates) 
 

o HE produces an over-pressurisation shockwave as the explosive substance is 
instantly turned into a rapidly expanding gas. 

 
• Low order explosive – LE 

o Gunpowder, petrol bombs etc. 
 

o LE creates a subsonic explosion and so does not have the over-pressurisation 
shockwave. 

An explosion releases huge amounts of chemical energy which converts to sound, light and 
predominantly heat energy. The heat causes the gas expansion and pressure. 

The blast wave radiates out from the explosion source at speeds in excess of 900mph. It will 
pick up debris and the ‘shrapnel’ from the device and these will also travel at the same sort of 
speed. 

• The shockwave can cause massive injury to the body. 
• The debris forms missiles that can also cause massive damage. 
• The heat can cause burns. 

Pressure waves behave like sound and can be reflected, compressed in confined spaces and 
diminish over distance. 
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14.3 Blast injury 

 

 

 

 
Primary blast injury: 

This is as a direct result of being hit by the pressure wave. It will affect any part of the body but 
mostly those containing air or gas such as; 

• the lungs,  
• gastro-intestinal organs, 
• middle ear, 
• can also force air into the blood vessels, causing emboli. 

Blast lung –  

The pressure wave destroys the alveoli and drastically reduces breathing efficiency. Also 
causes bleeding in lungs, which further impedes effective gas exchange.  

Of all the casualties who initially survived the blast, but died later, most will have died from 
blast lung injury.  Signs and symptoms can present very quickly but can be as late as 48 hours 
later. 

Signs and symptoms of blast lung 

• Increased respiratory rate 
• Distressed breathing 
• Pain 
• Coughing blood (bright red) 
• Signs and symptoms of shock. 

Treatment 

• CABCDE 
• Follow the Algorithm 
• O2 
• Rapid evacuation 

 

Blast gut –  

Similar to blast lung but affecting the gas-containing parts of the GI tract. Solid organs can also 
be affected by compression and shearing forces. This can cause bowel perforation, internal 
haemorrhage, liver/kidney/testicular rupture. 

 

The injuries caused by blast can be classified as follows: 

• Primary 
• Secondary 
• Tertiary 
• Quartenary 
• Quinary 
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Signs and symptoms of blast gut – 

• Pain 
• Abdominal guarding 
• Nausea and vomiting 
• Coughing blood (dark red or brown) 
• Signs and symptoms of shock 

Treatment –  

• CABCDE 
• Follow the Algorithm 
• O2 
• Rapid evacuation 

 

Ruptured ear drum –  

The ear is very sensitive to pressure change (that’s how it works). It can be ruptured by 
pressure as low as 5 psi. Damage may depend on orientation of casualty at the time of the 
blast. 

If a casualty has a ruptured ear drum, there is a high possibility of internal injury (chest or 
abdomen). 

Secondary blast injury: 

This type of injury is caused by device fragments and debris picked up by the blast wave. 
These then become missiles travelling at high speed and with high energy as the blast wave 
drives them. Injuries will be penetrating, or blunt trauma depending on the missile and can 
affect any part of the body as any part of the body can be hit. 

 

 

 

Tertiary blast injury: 

These injuries result of the casualty being thrown by the blast wave. Injuries may be similar to 
RTC or ‘falls from height’ trauma. Injuries will be dependent on casualty PPE, if any, and the 
environment or surroundings and what the casualty collides with. 

Quarternary blast injury: 

All explosion related injuries that don’t belong in the first three categories. These would include 
burns, crush injuries, inhalation injury and later conditions such as asthma and breathing 
difficulties from inhaling dust or smoke etc. 

Quinary blast injury: 

A recent classification that arises from a hyper-inflammatory state producing excessive and 
unusual rises in body temperature, sweating and decreased central venous pressure. These 
injuries are thought to be caused by additives (intentionally or otherwise) to bombs such as 
bacteria, radiation, and chemicals (e.g. dirty bombs – radiation). 

All secondary blast injuries must be considered to be contaminated 
and therefore a high risk of infection 

 



 

Course Manual v10.1 Copyright 2020 - Trauma & Resuscitation Services Ltd                                        98 
 

14.4 Ballistic injury 
Injuries from gunshot wounds can and will vary greatly and the effects of any particular round 
can be very different in different circumstances.  

As with blunt trauma the extent of tissue damage from penetrating trauma depends upon the 
amount of energy transferred to tissues in the body and the time and surface area over which this 
energy transfer occurs. Injury from rounds (bullets) depends upon a variety of factors related both 
to the round and to the composition of the tissues in the body. 

 

The wounding capability of a round is related to its muzzle energy (a combination of velocity and 
mass) and its ability to dissipate its energy in the human body. Most handguns and shotguns fire 
rounds at low to medium velocities whereas carbines and rifles fire rounds at higher velocities. 

Energy Transfer 

High - the round enters the body and all its energy is dissipated, possibly without even an exit. 

Low - the round enters the body and exits the body - retaining a large amount of its energy on exit. 

High energy rounds, such as rifle rounds, may dump a smaller percentage of their energy into the 
body (low energy transfer) but that energy may still be significantly more than is dumped by a low 
energy rounds, such as handguns, that dump all their energy (high energy transfer). This is due to 
the construction of different types of round from armour piercing to 'dum-dum' or hollow point. 

Ballistic wounds 

The amount of damage produced depends largely upon the density of the tissue. Dense organs 
such as the liver and spleen are particularly vulnerable to bullet injuries. Once inside the body a 
bullet will follow the path of least resistance, making it impossible to ascertain internal injuries solely 
from examining entrance and exit wounds. 

There will be a temporary cavity created by the pressure (shock) wave generated by the round, 
this can cause serious injury to tissue and organs as they are squeezed and ruptured by the shock 
wave. There is also the direct damage and a permanent cavity created by the actual path of the 
round. 

Ballistic injury can also be the result of debris from a blast 

Entry and exit wounds may be small, but damage between may be very serious. 

Bullets = Rounds. Usually made of lead and encased or partly encased in a copper or harder 
metal jacket of varying design.  Nearly all travel at supersonic speed so have a pressure wave 
or shockwave with them. (This is what causes the sonic boom from a supersonic aircraft and 
in ballistics can be heard as a sharp ‘crack’ as the round passes). 
 
The power of a round is due to the energy it carries as it leaves the gun. Its speed and mass 
combine to give the ‘muzzle energy’.  

Injuries from gunshot wounds can vary greatly and be quite random. There are many 
types of round, any of which can be fatal or cause serious injury. 

It is vital to focus on the CABCDE approach  
and carry out a full examination and assessment. 
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The science of ‘terminal ballistics’ – what happens when bullets hit things – is complex and 
largely unpredictable. The penetration of armour, vehicle skins and clothing etc. prior to contact 
with human tissue, will have a measurable effect on what the round will do next, at what angle 
it first strikes the body, whether or not it is still in one piece and if it’s changed attitude (going 
forwards, backwards or sideways). 
 
There are many types of round, intended to have different impacts on the human body, or to 
defeat armour or ballistic protection. Any can be fatal or cause serious and life-changing injury. 
 
It is important to focus on the ‘SCENE’ approach, CABCDE and the Algorithm. 
 
Damage and injury: 
 
The damage caused may include – 
 

• Crush and laceration of tissue 
• Temporary cavitation and shockwave damage 
• Permanent cavitation 
• Secondary missiles – may be fragments of e.g. vehicle skin, or parts of a fragmenting 

round. Also bone fragments may become secondary missiles. 
• Infection 
• ‘Behind Armour Blunt Trauma’ 

‘Behind Armour Blunt Trauma’ or ‘BABT’ is the absorption of the round’s energy by body 
armour. This energy is then transmitted to the wearer as blunt trauma. This can be several 
centimetres deep and can still cause rib and sternal fractures and internal injury, even without 
the round penetrating. 

 

 

 

 

 

 

Management of ballistic trauma: 

• ‘SCENE’ Approach 
• Kinematics of blast/ballistics and injury 
• CABCDE 
• Follow the Algorithm 
• O2 and rapid evacuation 

 

14.5 Summary   
It must be remembered that with both blast and ballistic trauma, surface damage and 
apparent injury may appear small, yet internal and underlying damage can be catastrophic 
and sometimes late in presentation.  

• Safety and the ‘SCENE’ approach are paramount 
• Consider the kinematics 
• CABCDE 
• Follow the Algorithm 
• Rapid evacuation to definitive care is essential. 
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Notes 
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15.0 Burns 

Objectives 
 

• To classify and assess a burn injury 
• Initial management of thermal, chemical and electrical burn injuries 

15.1 See appendix one for further details on burn injuries, 
assessment and treatment. 

 

 
15.2 Management of thermal burns 
 
Immediate steps should be taken to remove the patient from the burning process. Rescuer safety 
is paramount in this situation. Burning clothes should be removed from the patient, as synthetic 
fibres burn rapidly at high temperatures and melt into hot residues, further harming the patient.  

 

 

 

Emergency burn care
in the pre-hospital setting

GUIDE TO:

Patrick M Bourke, Clinical Educator, Water-Jel Technologies International LLP, London UK.

Burns should be cooled with copious amounts of cool water for at least 20 minutes, 
cling-film applied loosely over the area and the patient kept warm. 
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Further management should follow a structured approach, bearing in mind that severely burned 
patients often have associated problems resulting from the following circumstances: 

• Jumping from height to escape the fire 
• Explosions and blast injury 
• Carbon monoxide poisoning 
• Inhalational injury 
• Cyanide and other toxic gas inhalation 
 

Airway and Breathing 

This should be assessed in the standard way. Severely burnt patients have a high incidence of 
associated airway injury, particularly if the fire has occurred in a confined space. Such inhalational 
injuries have a high mortality. Several factors should alert us to the presence of an associated 
inhalational injury. 

 

 

 

 

 
Patients with a suspected inhalational burn injury should be transferred to hospital quickly. The 
airway can rapidly become swollen and very difficult to manage in such patients. High flow oxygen 
should be applied to all patients. The pulse-oximeter may be unreliable in patients with carbon 
monoxide poisoning. It will give readings which are falsely high, as it is unable to distinguish 
between haemoglobin with oxygen attached, and haemoglobin with carbon monoxide attached. 

In circumferential burns (burns that wrap around a whole part of the body) to the chest or neck the 
swelling of the burnt skin tissue can act like a tourniquet, thus restricting the patient’s ability to 
breath effectively. Such patients must be rapidly transferred to hospital. 

When assessing the airway, always consider the possibility of a cervical spine injury, particularly if 
the patient has jumped from height to escape the fire or been involved in an explosion. 

Circulation 
 
Assess in the usual way. Burns patients may have associated injuries resulting in bleeding and 
hypovolaemic shock. Although burns can be responsible for large losses of fluid from the body, 
this rarely occurs immediately following the injury. It generally occurs over 2-3 hours. Therefore, in 
burnt patients who are also shocked, an additional source of bleeding should be looked for. 

Consider the presence of circumferential burns to any limbs that may compromise the circulation 
distal to the burn and thus cause a limb-threatening emergency that requires rapid evacuation to 
hospital. 

Disability 
 
A reduced level of consciousness in a burnt patient may be due to an associated head injury, 
hypoxia or carbon monoxide or cyanide poisoning. 

Factors suggestive of an inhalational burn injury: 

• Fire in a confined space 
• Facial burns 
• Singed nasal hair 
• Soot in sputum 
• Hoarse voice 
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Exposure 
 
Burned patients lose heat rapidly as the protective effect of the skin has been lost. This may be 
made worse due to active cooling with water. Once cooling has been performed burns should be 
covered with cling film and patients should be kept warm as otherwise, they can suffer from 
hypothermia. 

 

 

 

15.3 Carbon monoxide poisoning 
 
Carbon monoxide (CO) is formed from the incomplete combustion of compounds containing 
carbon. It is a colourless and odourless gas. CO is highly attracted to haemoglobin in red blood 
cells whose role is to carry oxygen. In CO poisoning, the CO is carried at the expense of the 
oxygen. This leads to multiple problems. 

 

 

 

 

 
The initial treatment of CO poisoning is to remove the patient from the source, taking care to ensure 
rescuer safety, and to apply high flow oxygen via a non-rebreather mask whilst awaiting patient 
transfer to hospital. 

Cyanide poisoning 
 
Hydrogen cyanide is produced by the incomplete combustion of natural and synthetic fibres used 
widely in building materials, carpets and furnishings. Inhalation of smoke, contaminated with 
hydrogen cyanide, can rapidly be fatal, as it disrupts the body’s ability to utilise oxygen properly, 
even when oxygen levels in the blood are high. It should be suspected in individuals involved in 
fires in enclosed spaces, or in those with signs of an inhalational injury, particularly if they have a 
reduced level of consciousness. 

There are specific antidotes to cyanide which may be administered in hospital. Therefore, it is 
important to transfer the patient rapidly. The airway, breathing and circulation should be assessed 
in the standard manner and high flow oxygen should be applied. 

15.4 Chemical burns 
 
 
There are two main categories of chemical burns; corrosives (concentrated acids and bases) and 
irritants (solvents and oils). Corrosive chemicals can cause deep aggressive burns once they 
penetrate the skin layer, react with the tissues below and destroy the cells. Concentrated 
corrosives can penetrate the skin in under 10 seconds so rapid irrigation using water is essential 

Cool the burn – Warm the patient 

 

Signs and symptoms of CO poisoning 

• Headache 
• Confusion 
• Seizures 
• Renal failure 
• Cardiorespiratory arrest 
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to remove and dilute the chemical.  The use of an amphoteric chelating agent such as Diphoterine 
has been proven to reduce the aggressiveness of corrosive chemicals.  

 

General management principles when dealing with a chemical burn are detailed below; 

Ensure scene and rescuer safety 
 
Correct PPE must be worn and the need for decontamination procedures identified. 

Remove the chemical from the patient 
 
Dry powders should be brushed off the patient immediately. Powders such as dry lime and soda 
ash should not come into contact with water as they will form a corrosive substance. In most other 
circumstances the burnt area should be irrigated with copious amounts of water and or Diphoterine 
for at least 30 minutes. Alkali burns may require longer. 

Assess the patient in a structured manner i.e. CABCDE following the algorithm. 

Hydrofluoric acid (HF) constitutes a dual hazard as it is both corrosive and toxic. The 
seriousness of the HF burn is dependent on the concentration of the HF acid involved and 
the length of time the acid was in contact with the skin. HF burns should be washed with 
copious amounts of water and then calcium gluconate applied. The use of Hexafluorine 
has been proven to remove HF from the skin, neutralise the acid and create a reverse 
tissue flow to remove HF that has already penetrated the tissue. 

15.5 Electrical burns and electrocution 
 
These occur when an electrical current passes through the body, the amount of current that flows 
depends upon the voltage and the resistance to current flow offered by different tissues in the 
body. As well as causing a burn injury, electrical current flowing through the body affects the 
respiratory and cardiac muscles. At a frequency of 50 Hertz (the frequency of 240v AC household 
electricity in the UK) the following effects occur in an adult: 

• 1mA current is perceived by a person usually as a tingling pain. 
• 15mA stimulates muscle contraction (forearm muscle contraction means that the person 

is unable to let go of the electricity source). 
• 50mA stimulates tonic contraction of the respiratory muscles which could lead to a 

respiratory arrest. 
• 100mA can cause cardiac arrest. 

These are actually very small currents. 1mA = only one thousandth of an Amp. An average house 
light will be fused to 3 Amps, and a cooker to 30 Amps.  

The heat generated by the electrical current is responsible for the burn produced. Different tissues 
within the body dissipate this heat at differing rates, resulting in various degrees of injury. This is 
why electrical burns can often appear less serious than they actually are (the skin is a good 
conductor of heat and may appear relatively uninjured, even though the underlying muscle is 
severely damaged). Small burns may be present at the surface with significant damage occurring 
within the body. 
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Initial management 
 
The first priority is the safety of the rescuer. It should be remembered that high-voltage electricity 
can arc across a gap of several metres. The airway, breathing and circulation should be assessed 
as previously described following the algorithm. Cardiac arrest should be managed according to 
the AED protocol, bearing in mind that resuscitation may have to continue for prolonged periods 
of time, as muscle paralysis induced by electrical currents can last for up to 30 minutes. The 
presence of other injuries should be considered as many patients are thrown several metres by an 
electrical shock. Patients with electrical burns need to be managed in hospital to prevent or treat 
the kidney damage which is often associated with such injuries. 

 

 
Notes 

 

 

 

 

 

 

 

 

 

15.6 Summary 
 
• Assessment of a burn should take into account the depth of the burn and the amount 

of skin burnt. 
• A large amount of suspicion for the presence of an inhalation injury should be 

maintained. Such patients need rapid transfer to hospital. 
• Consider carbon monoxide poisoning in fires in enclosed spaces. 
• Electrical burns may result in more severe tissue damage than is immediately 

apparent. 
• Cool the burn – warm the patient. 
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Notes 
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16.0 Heat Related Conditions 

Objectives 
• To understand the circumstances and environmental conditions that can lead to 

hypothermia or hyperthermia. 
• Identify how to manage and treat these conditions 

16.1 Introduction 
The human body operates within a narrow temperature range and has a number of 
physiological mechanisms to maintain temperature within that range 

The body temperature should be 36.5°c to 37.5°c. If the environment is hotter than this or if the 
body is working hard – using more energy = creating more heat – then systems kick in to keep 
the temperature down by getting rid of the excess heat. If the environment is cold or the body 
has lost the ability to control heat loss effectively e.g. from severe bleeding, burns or severe 
diarrhoea/vomiting, then the body endeavours to create or keep heat by using other 
mechanisms. 

16.2 Hyperthermia 
This is where the temperature is above the normal range. To get rid of the excess heat the 
body will: 

• Increase peripheral blood flow  
• Sweat – to allow the heat to be lost through evaporation. 

If the heat production or input from the environment is greater than the body can control by 
heat loss, then the system will be overwhelmed, and the body temperature will rise. The body 
needs to be well hydrated to be able to cope with heat increases. Therefore, being dehydrated 
will increase hyperthermia risk. 

 

People vulnerable to hyperthermia are: 

• Unfit 
• Obese 
• Fit but un-acclimatised 
• Ill 
• Under the influence of drugs or alcohol 
• Dehydrated 
• Genetically pre-dispositioned 
• Children under 5 (their temperature control system is not fully developed) 

• Where the cause is a result of the environment, clothing, exertion and/or dehydration. 
It is generally classed as 40 degrees C or above 

• Where the cause is a result of infection, as in sepsis (commonly then referred to as 
pyrexia). It is generally classed as 40 degrees C or above 

40°c or above requires URGENT action! 
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Heat exhaustion (heat illness): 

Regulation of temperature is overwhelmed but still functioning. Mental function is not yet 
impaired.  

• Sweating 
• Skin may be cool to touch 

Heat stroke (heat injury):  

Regulation of temperature has been lost and body is rapidly overheating i.e. is reaching 40°c 
or more. Mental function becomes impaired. This is a dangerous condition and must be treated 
robustly with aggressive cooling (e.g. icepacks to armpits/groin) to prevent permanent brain 
damage or death. 

• Sweating has stopped (run out) 
• Skin flushed and hot to touch 

Signs and symptoms of hyperthermia: 

• Agitation 
• Vomiting 
• Confusion, dizziness 
• Loss of co-ordination 
• Cramp 
• Convulsions/fitting 
• Diarrhoea (more fluid loss = more overheating!) 
• Headache 
• Increased heart rate 
• Increased respiratory rate or breathlessness 
• Low blood pressure 

 
Treatment: 
 

• Recognise and deal with the condition asap 
• CABCDE assessment following the algorithm 
• Stop activity 
• Lie casualty down in shade 
• Strip to underwear 
• Fanning or sponging with water or more aggressive cooling depending on level of heat 

illness 
• Oral fluids – caution, this may cause vomiting – sips, not gulps. Use of electrolyte fluids 

is helpful. Do not give ‘energy’ drinks, this can cause excessive blood glucose levels 
and induce vomiting and diarrhoea. 

• Any reduction in conscious level must result in evacuation and the casualty deemed 
Time critical. 
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16.3 Hypothermia 
This is where the body temperature is too cold. To try to increase the temperature, the body 
will: 

• Shut down or reduce peripheral blood flow 
• Stop sweating 
• Shiver to produce more heat by energy use (increases heat production by up to 500% 

- but also energy use). 
 

If the heat loss or draw from the environment is greater than the body can control by heat 
retention or production, then the system will be overwhelmed, and the body temperature will 
drop. The body needs reserves of energy to cope with heat reductions. Therefore, being 
hungry or tired will increase hypothermia risk. 

 

People vulnerable to hypothermia include:  
 

• Babies and young children (who have a larger body surface area relative to their mass 
from which to lose heat- thermoregulation not yet developed fully) 

• Elderly (reduced ability to generate heat, poor circulation) 
• Under the influence of alcohol or drugs (dilated blood vessels – lose more heat) 
• Alcoholics or malnourished individuals (reduced ability to generate heat). 
• Tired or hungry (less energy to increase heat production by shivering) 

 

Signs and symptoms of hypothermia: 

• Confused or unusual behaviour 
• Disorientation 
• Lethargy 
• Pale, cold skin 
• Slow respiratory rate 
• Slow heart rate 
• Increased CRT 

 
Hypothermia becomes critical when the system runs out of energy. The shivering being used 
to create heat will slow down and then stop as energy levels fall, causing a downward spiral of 
temperature. Eventually the casualty will become unconscious, stop breathing and suffer a 
cardiac arrest. 
 
 
 
 
 
 

Hypothermia has 3 defined stages: 

• Mild hypothermia – 35 – 33 degrees Celsius  
• Moderate hypothermia – 32 – 28 degrees Celsius 
• Severe hypothermia – below 28 degrees Celsius 
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Treatment: 
 

• Early recognition 
• CABCDE assessment following the algorithm 
• Remove the cause or get the casualty to somewhere warm 
• Remove wet clothes and dry the skin 
• Re-warm and insulate 
• Give hot sweet drinks if conscious 
• Keep movement to a minimum – risk of cardiac arrest! 

Hypothermia may result from immersion in cold water (lake, sea, river), where it can occur in 
minutes. Careful management is vital. The pressure of the water may push large amounts of 
blood from the legs, which can rush back and cause cardiac arrest as the casualty is removed 
from the water. 

A conscious casualty in the water should be encouraged to keep as still as possible (where 
possible) in a position where the legs are tucked up and the arms wrapped around their body if 
wearing a life jacket. This is known as the “Heat Escape Lessening Position” of HELP> 

 

 

 

 

 

 

 

 

Rescue considerations. 

• Keep the casualty horizontal during removal from the water with minimal 
movement 

• Maintain head down, feet up position (as for shock) 
• Do not allow them to sit up or stand or try to walk. 

 

16.4 Summary 
• Always consider the environment being operated in 
• Early recognition and management are vital 
• Hypothermia can result from hypovolaemia – keep all casualties warm. 
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17.0 Analgesia 

Objectives 
 
• The indications and contraindications for Entonox 
• The indications and contraindications for Penthrox 
• Detail the safety issues of medical gas use and storage 

 
17.1 Introduction 
 

The relief of suffering is one of the fundamental principles of pre-hospital care and trauma 
management. Not only is the provision of analgesia (pain relief) a humane act for somebody in 
pain but it also has a number of physiological benefits in reducing anxiety, stress, respiratory and 
heart rate. 

There are two main types of analgesia available to the non-health care professional working in pre-
hospital care; Entonox and Methoxyflurane or Penthrox. Both are effective analgesia’s and have 
different advantages and disadvantages as discussed below. It is essential prior to the 
administration of either type of analgesia that the following safety steps are taken: 

• A full primary survey has been completed following the algorithm. 
• A full set of clinical observations have been taken and documented on the patient report 

form. 
• The casualties pain score has been assessed and documented on the patient report form. 
• The type of analgesia proposed has been explained fully to the casualty including any risks 

/ complications and the casualty has explicitly consented to using the analgesia. 
• A safety checklist has been completed ruling out any contraindications. 

 

17.2 Entonox 
 

Entonox is a mixture of 50% nitrous-oxide (N2O) and 50% oxygen (O2) and is commonly known 
as ‘gas and air’ or ‘laughing gas’. Entonox is frequently used in pre-hospital care, childbirth and 
during minor surgical procedures. Entonox has a very strong analgesic effect, similar to 15mg 
morphine administered subcutaneously. 

Entonox cylinders have a distinct blue and white cap but should be stored separately to oxygen 
cylinders. The two gases (oxygen and nitrous oxide) in Entonox separate at temperatures of less 
than four degrees Celsius, and therefore, the cylinder should be inverted several times to re-mix 
the gases if stored in the cold. Standard safety precautions around all pressurised gas cylinders 
apply, including avoiding grease, ignition sources and extreme temperatures.  

Entonox can be used for the following casualties (indications): 

• Limb fractures / dislocations 
• Childbirth 
• Crush Injury 
• Any casualty with a pain score of 4 or more 
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Entonox is self-administered through a demand valve, using a mouthpiece or face mask. Self-
administration of Entonox is safe because if enough of the gas is inhaled to start to induce 
anaesthesia, the patient becomes unable to hold the mouthpiece / face mask and drops the set. 

 

The effects of Entonox begin in under 30 seconds and it takes approximately 60 seconds to wear 
off. Entonox should therefore be administered 30 seconds before splinting a limb or moving a 
casualty. 

17.3 Methoxyflurane (Penthrox) 
Methoxyflurane (Penthrox) is an inhaled anaesthetic agent used for the emergency relief of 
moderate to severe pain in conscious adult patients. Methoxyflurane was originally used as an 
anaesthetic drug. However, it was found to have analgesic effects at sub-anaesthetic doses. It has 
been in use in Australia for many years and was approved for use in the UK and Ireland in late 
2015.  Penthrox is classified as a POM (Prescription Only Medicine). 

Penthrox can be used for the following casualties (indications): 

• Limb fractures / dislocations 
• Major trauma 
• Any casualty with a pain score of 4 or more 

 

 
 

Entonox should not be used for the following casualties (contra-indications): 

• Time critical (they should be on high flow 100% oxygen) 
• Chest injury (can cause expansion of pneumothorax) 
• Head injury (because changes in alertness must be monitored) 
• Altered level of consciousness (as above) 
• Under the influence of drugs or alcohol (as above) 
• Any patient who has been diving in the last 24hours (can worsen the 

effects of the bends) 
• Child who is unable to understand the delivery method and how it 

affects the pain. 
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Penthrox should be self-administered under the supervision of a person trained in its use, using 
the handheld Penthrox inhaler, also known as the ‘green whistle’: 

Benefits of Penthrox: 

• Lightweight and portable 
• Not pressurised - Can be used on aircraft and sub-sea 
• Good analgesic effect in 6-8 breaths 
• 1x 3ml bottle provides pain relief for 25-30 mins or up to 1 hour when used intermittently 

17.4 Documentation 
Administration of Entonox or Penthrox must be recorded on a Patient Report Form including the 
casualties pain score before and during administration. A full set of clinical observations must 
also be recorded every 5minutes that the analgesia is being used. There is a patient advice card 
stored within the Penthrox administration set and this should be handed over to the receiving 
ambulance crew. 
 

17.5 Safety and storage of medical gases 
Both Oxygen and Entonox gases are stored in cylinders at high pressure and so care and safety 
protocols are essential. The following principles should be adopted at all times: 

• No smoking 
• Exclude ignition sources 
• Ensure the equipment is tested and in good condition 
• Avoid excessive force when opening or closing valves 
• No oil or grease to be used anywhere on the equipment 
• Always keep 3/4 full 
• Separate empty and full cylinders 
• Store the two types of gasses separately 
• Do not roll cylinders 
• Store in a designated and well-ventilated store and transport in the appropriate bag (usually 

blue for Entonox and black for oxygen). 
• Do not expose to excessive heat 

Penthrox should not be used for the following casualties (contra-indications): 

• If they or a member of their family is allergic to Penthrox or have ever had 
a reaction to an anaesthetic. 

• If the casualty is a child (less than 18years old) 
• If the casualty is currently taking any antibiotics 
• If the casualty is having difficulty in breathing, is unable to talk in 

sentences or has Oxygen saturations of less than 94% 
• If the casualty has any signs of shock or is complaining of chest pain. 
• If the casualty is unconscious or semi-conscious or is unable to answer 

questions effectively 
• If the casualty has a history of kidney or liver problems that requires 

hospital treatment or regular visits to their GP. 
• If they have had Penthrox within the last 3 months. 
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Notes 
  

17.6 Summary 
• Provision of analgesia is a key part of pre-hospital care. 
• Prior to administration ensure all elements of the safety checklist are performed. 
• Ensure any analgesia administered is documented correctly on the patient report form. 
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18.0 Handover and Reporting 

Objectives 
• To understand the importance and methods of passing on all information 
• To understand the importance of recording relevant information and the use of Patient 

Report Forms (PRFs) 

18.1 Handover 
When handing a casualty over to the next line of medical care, it is important that a good history 
of what has happened, what injuries have been found or suspected and what treatment has been 
given so far is communicated effectively. This will help all those involved in the care of the casualty, 
to deliver the best and most appropriate treatment, thereby improving outcomes. 
 

 
Ambulance and HEMS paramedics and doctors may also add ‘E’ and ‘R’ at the end to make 
‘ATMISTER’, where; 
 

• E – Estimated time of arrival at hospital (or RV point, or helicopter landing site etc.) 
• R – Code ‘Red’… this casualty urgently needs blood products (a specific team will stand 

by in readiness) 

 

18.2 Documentation 
Documenting any casualty care that has been administered is a legal requirement and forms a 
critical part of clinical governance. In medical legal cases the principle of; if it’s not documented 
then it never happened is adopted. Assessment, injuries or illnesses found or suspected along with 
any treatment delivered should be clearly documented. 

Documentation is also a crucial component of the handover and means key details from the initial 
incident can be reviewed by medical professionals at a later date which can influence ongoing 
care.  

The ‘job isn’t finished until the paperwork is done’, is an expression familiar to us all. Use of the 
Patient Report Form (PRF) is a key component in the proper completion of activity at an incident. 

The NHS in the UK use the acronym ‘ATMIST’ as a handover tool. 
 

• A – Age (and sex) of casualty 
• T – Time of incident or time of your arrival at scene 
• M – Mechanism of injury (the kinematics, what happened) 
•  I – Injuries found and suspected 
• S – Signs and symptoms 
• T – Treatment given 
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The form includes all the relevant and important information about the casualty/patient, what 
injuries, signs, symptoms and what ‘SAMPLE’ history has been gained.  It includes space for the 
responder to show what treatment had been given and any (and how much) drugs 
(Methoxyflurane, Aspirin etc.) have been administered. 

 

 

 

 

 

The top copy should go with the patient and form part of their medical record, one copy will 
be retained by the responders’ organisation and a final copy (with the patient personal 
details redacted) will go to Trauma Resus’ for Clinical Governance purposes. 

The responders’ organisation should ensure their copy is stored securely, with access only 
to appropriate persons within that organisation. 

 

18.3 Summary 
• Gather information and write it down (if it hasn’t been recorded, it hasn’t 

happened!) 
• Be clear, be brief  
• ‘ATMIST’ and ‘ATMIST-ER’ 
• The correct recording of drug use is essential and a legal requirement 
• ‘The job isn’t finished until the paperwork is done’ 
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19.0 Secondary Survey 

Objectives 
 
• To describe a systematic approach for performing a secondary survey 
19.1 Introduction 
 
The aim of the Primary Survey is to identify and treat potentially life-threatening injuries. Many 
injuries sustained as a result of trauma are not immediately life-threatening but can still cause long 
term debilitating problems for casualties.  

A Secondary Survey is a systematic ‘head to toe’ examination of the patient designed to identify 
all other injuries which are not picked up in the primary survey. It is usually not performed in the 
pre-hospital environment, as the goal of pre-hospital treatment should be to transfer the patient to 
definitive care as soon as possible, whilst simultaneously treating life threatening injuries. 
However, for a medical emergency, where often a diagnosis or treatment plan may be difficult to 
determine, a ‘SAMPLE’ history (see below) will be an important part of the patient assessment. 

19.2 Performing a secondary survey 
 
A secondary survey should be performed in a well-lit area (usually in a hospital, sometimes in an 
ambulance en-route). Removal of the patient's clothing is necessary to ensure that all injuries are 
identified, but make sure the patient is protected from extremes of temperature. 

• The precise details of the history of the incident should be ascertained 
• Any previous medical details obtained if possible. These should include detail of existing 

medical problems, any drugs that the patient may be taking, either prescribed or not, and 
any other relevant history, if possible. 

• If not directly available from the casualty, ask a witness or relative 
• Check whether the patient is wearing a medical alert necklace or bracelet or carrying a 

card with information about their past history. For example, they may be carrying cards 
which indicate they are prescribed medication, such as steroids or Warfarin. In addition, 
the casualty may be carrying medicines which may influence their management, and which 
need to be identified. 

• A useful method of obtaining a history is to use the acronym ‘SAMPLE’. In medical 
emergencies, this forms a vital part of the assessment process. 

The ‘SAMPLE’ History 
 
S = Signs and symptoms obtained from the casualty 

A = Allergies – is the casualty allergic to anything? 

M = Medications – is the casualty taking any medication or drugs? 

P = Past medical history- does the casualty have a significant history of any medical condition? 

L = Last in or out - food, drink, urine passed, bowels open, vomit (and time) 

E = Events leading up to the incident. What happened? What was the casualty doing? What is the 
environment in which the problem occurred? 
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The following should be examined: 

• The head and scalp: Run your hands carefully over the scalp to feel for bleeding, swelling 
or any depressions which may indicate a possible fracture. Be careful not to move the 
patient if you suspect a cervical spine injury. 

• The ears: look for blood or clear fluid coming out of the ear or bruising behind it. This may 
indicate a basal skull fracture. 

• The eyes: check the size of the pupils and whether they are equal and reactive to light. 
Look for foreign bodies, or blood in the whites of the eyes and bruising around the eye 
itself. 

• The nose: look for clear fluid or blood coming from the nostrils. 
• The neck: remove clothing if possible. Look for any signs of injury to the neck. 
• Collarbone and shoulders: gently feel for any deformity or tenderness along the bones 
• Upper limbs: feel each of the joints (shoulder, elbow, wrist, finger joints) in turn, for 

tenderness or deformity. Ask the patient to demonstrate their range of movement in each 
joint. Look at the colour of the fingers (are they well perfused?) and check that the patient 
has normal sensation. 

• Chest: Look for bruising or obvious chest wall deformities.  Examine both sides of the 
chest. Ensure that they expand equally and feel the ribs for deformity and tenderness. 

• Abdomen: Inspect for abrasions, bruising or marks, such as seat belt or tyre marks. Feel 
all 4 quadrants of the abdomen. It should be soft and not tender. 

• Lower limbs: assess the hips, knees, ankles and feet as described above for the upper 
limbs. 

 
 
 
 
 

 
 
 
 
 
 

 
 

 

 

19.3 Summary 
 
• Systematic head to toe examination 
• Performed after life threatening injuries have been identified and treated as part of 

the Primary Survey 
• ‘SAMPLE’ history useful – and very important for medical emergency assessment. 
 

No part of the treatment or transfer to definitive care of a trauma casualty or 
anyone who is 'Time Critical' should be delayed by obtaining a SAMPLE history.  
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20.0 Paediatrics 

Objectives 
 
• To understand the anatomical and physiological differences between adults and children 
• To develop knowledge in the initial assessment and management of the injured child 

 

20.1 Introduction 
 
Trauma is a frequent cause of death in children over the age of one year. It is well recognised that 
children should not merely be treated as ‘small adults’, they differ widely, both anatomically and 
physiologically. The main differences are: 

• Infants (<1yr) have a relatively large head for their body size 
• They have a large tongue and are predominantly nasal breathers 
• They have a larger circulating blood volume 80ml/kg, but a smaller body size, and 

therefore, they may become shocked more quickly, even from relatively ‘minor’ wounds, 
such as scalp lacerations 

• They have soft ribs which bend more readily, so rib fractures are uncommon, however they 
may still sustain significant internal chest injuries 

• Their bones are soft and bendy and therefore less likely to fracture – however there may 
still be considerable soft tissue injury 

• Liver and spleen are larger in relation to the size of child, are more exposed because the 
ribs are more horizontal, and are vulnerable to injury 

• They have a greater surface area in relation to their body size, with less subcutaneous fat, 
so therefore heat is lost more rapidly. 

 

20.2 The primary survey 
 
Kinematics 

The same mechanism of injury will result in different injury patterns in a child when compared with 
an adult. For example, the point of impact of a car bumper in a young child is likely to be above 
the collarbone, resulting in head and possible neck injuries. 

In an adult the initial point of impact in such an accident is usually below the waist. Because of 
their smaller size and relatively elastic tissues, energy from impacts is more likely to be distributed 
throughout the entire body in children, resulting in multiple injuries. 

Catastrophic external bleeding 

As stated earlier, due to the smaller size of a child they have less circulating blood volume. For 
example, a 3-year-old may only have 1 litre of blood in the system, therefore losing only 500mls 
(the amount an adult gives when donating blood) would cause significant shock. Catastrophic 
external bleeds therefore may not be easy to recognise. Treatment should be the same as for 
adults. 
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Airway and Breathing 

Children's airways differ widely from adults: 

• They have a relatively larger head compared to their body size 
• Their neck is relatively short and tends to flex (bends forward) 
• They have a relatively large tongue which can obstruct the airway if they have a reduced 

conscious level. 
• Their nasal passages are easily blocked by small amounts of blood or secretions. 
 
All of the above mean that the airway can easily become obstructed in children. 

 
• In older children, head-tilt chin-lift can be performed satisfactorily. 

 
• NP airways are not suitable for babies and small children. 
• The volume of air required to expand the lungs is considerably less and BVM devices 

should be used that are appropriate to the size of the child; 250ml BVM for an infant and 
500ml for a child. Paediatric BVMs also have a pressure relief valve to prevent over-
inflation and trauma to the lungs. 

• Children have a higher respiratory rate than adults (see table below) that varies with their 
age. This is due to the fact that their tissues require more oxygen to be delivered to them 
than in an adult. 

• 100% oxygen should be administered to all paediatrics as per the Algorithm. 
 

Circulation 

• Most cardiac arrests in children result from hypoxia (choking, drowning) 
• In infants, finding a carotid or radial pulse is difficult. The best pulse-point is the brachial 

artery, which is located in the crook of the elbow. 
• Remember, they have a smaller circulating blood volume 
• Normal values are different and are detailed in the table below. 
• Infants who are hypoxic will very quickly respond with a decreased heart rate, leading 

rapidly to cardiac arrest. 
• Capillary Refill Test (CRT) is a good way of assessing circulation 
• Children are very good at compensating for blood loss and so signs of hypovolaemia may 

not become apparent until they have lost a significant amount of blood. 
 

‘AVPU’ - Any child that is not registering ‘A’ on the AVPU scale is ‘Time Critical’. 

Obvious considerations to age will need to be made when performing an AVPU 
assessment on an infant. 

 

• OP airways size 1 or smaller should be inserted without rotation, as this can 
damage the soft roof lining of the mouth in small children. 

 

• Infants (< 1 yr) have a smaller diameter airway with the rings of cartilage being 
softer, which means that the airway is more easily compressed. For this reason, 
you should not perform a head tilt as you may occlude the airway. The patient's 
head should be kept in a neutral position and a jaw thrust applied in the presence 
of airway obstruction. 
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The above table is based on the JRCALC Ambulance Guidelines 2019 – other guides e.g. 
Advanced Paediatric Life Support, may give slightly different age ranges and figures. 
Simply put, children’s normal breathing and heart rates are faster the younger they are. 
 

 Children do not tolerate hypoxia well – Give oxygen! 

Disability 
 

As stated earlier, considerations need to be made when assessing a child’s conscious level. Pupil 
size and reaction to light, however, should be the same as in adults. 

Extremity 
 
Children are much more prone to hypothermia as they have a larger surface area, compared to 
their body weight, from which to lose heat. They are also less efficient than adults in producing 
heat. 
The skeleton of a child is more elastic than in adults, and bones usually bend rather than break. 
Organs such as the liver and spleen are not as well protected as they are in an adult, and therefore, 
are more likely to be injured, even if the overlying bony structures are not. 

Children are affected very differently to adults where major injury is concerned. Young children 
cannot describe pain or localise symptoms, they are generally very frightened and often 
uncooperative. This makes them very difficult to assess. 

 
20.3 Assessment and management of the injured child 
 
 
It is still appropriate to use the CABCDE Algorithm 

Control of catastrophic haemorrhage is the same as for adults. Apply direct pressure if there are 
any signs of external haemorrhage, remembering that small amounts of blood loss are significant 
in young children. 

Airway 

• Assess the airway as previously described. If obstructed, use an airway opening 
manoeuvre (initially head tilt/chin lift - with caution - or jaw thrust) 

• In babies and young children, take care not to overextend the head and neck, as this can 
cause airway obstruction in itself. 

• Oro-pharyngeal airways are sized as in an adult and should be inserted in the same way 
(see notes above regarding non-inversion for smaller size OP airways) taking care not to 
damage the soft palate 

AGE HEART RATE RESPIRATORY RATE 

<1 Year 110 - 160 30 - 40 

1 - <2 100 - 150 25 - 35 

2 - <5 95 - 140 25 - 30 

5 - <12 80 - 120 20 - 25 

12+ (adult) 60 - 90 12 - 20 
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Breathing 
 

Assessment of breathing in children should take into account the following: 

• Respiratory rate, depth, both sides of the chest rising and falling equally. 
• Presence of stridor, grunting or wheezing 
• Pattern of breathing (look for in-drawing of the ribs and sternum (breastbone) – known as 

‘recession’) 
• Laboured breathing 
• Cyanosis, oxygen saturation – SpO2 

 
High flow oxygen should be applied, and the correct sized self-inflating bag valve mask device 
should be used to support breathing if indicated. This is a 250mls BVM in an infant and 500mls 
BVM in a child. 

Circulation 

• Heart rate and capillary refill should be assessed. 
• Remember that in a child who has a low heart rate, or who has suffered a cardiac arrest, 

the cause may well be an airway or breathing problem and these should be corrected first. 
Management of a cardiac arrest should follow standard guidelines 

• AEDs can be used to assess cardiac rhythms in children over the age of one year but are 
less suitable for defibrillating children under the age of eight years. 
 

Other issues 

• Cervical spine precautions should be implemented as soon as is possible. Realistically this 
may well be difficult in an uncooperative child. Do not force immobilisation in this situation. 
Should C-spine immobilisation be necessary use head blocks and tape as opposed to an 
extrication collar. 

• Attempt to keep the child as warm as possible with blankets 

 
 

20.4 Recognition of the sick child 
 
• Respiratory difficulty is characterised by intercostal and sternal recession (looks like it’s 

being sucked in, in-between the ribs and below the sternum) 
• Rapid, shallow breathing 
• Laboured breathing 
• Stridor (inspiratory noise) and wheezing (expiratory noise) 
• Grunting (this is a mechanism to stop the airway collapsing) 
• Hypoxia initially produces tachycardia (rapid heart rate), then bradycardia (slow heart rate) 

which is a life-threatening sign. 
• By the time cyanosis (going blue) is apparent, they are close to respiratory arrest 
• Drowsy, quiet and floppy 
• Stiff, abnormal posturing 
Remember that simple life-saving measures may halt and reverse the inevitable progression to 
cardiac arrest, i.e. airway opening procedures and oxygenation. 

 

Follow the Algorithm but consider the differences outlined above. 
Basic airway management and oxygenation saves lives! 
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Emotions can run high in incidents involving children, resulting in several problems including: 

• Reluctance to provide treatment due to inexperience with small children 
• Rescue staff putting themselves in danger to rescue the child 
• An added feeling of panic and urgency. 
• Parental distress 

 

20.5 Management of choking 
It is imperative that treatment begins as soon as possible. 

Follow the sequence below (and as per the algorithm on the next page: 

 

  

• If the infant (under 1 year) is coughing, encourage further coughing  
• Use airway opening manoeuvres where needed 
• Perform up to 5 back-blows with the palm of your hand, with the baby angled 

downwards 
• If obstruction is still present, turn the child over, head still angled down and 

perform 5 chest thrusts 
• If rescue breaths are required, then they should be attempted, despite 

the obstruction, as it may provide some degree of oxygenation 
• Basic Life Support 
 

• If the child (over 1 year) is coughing, encourage further coughing 
• Use airway opening manoeuvres where needed 

• If the child cannot speak, or stops coughing: 
• Up to 5 back blows 
• Up to 5 abdominal thrusts 
• Repeat as is necessary 

• If the child stops breathing: 
• 5 rescue breaths 
• Basic Life Support 
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Paediatric Choking Algorithm 
 

 

 

20.6 Paediatric Cardiac Arrest and Basic Life Support 

 
The commonest cause of cardiac arrest in children is hypoxia and is due to decompensated 
cardiac or respiratory failure. In other words, most commonly as a result of an acute illness which 
has rapidly become worse or less commonly due to congenital cardiac problems  

Common causes of cardiac arrest in children include 

• Hypoxia secondary to intercurrent respiratory or cardiovascular failure and sepsis 
• Trauma 
• Intoxication 
• Drowning 
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The rescuer should follow the usual approach of Safety, Stimulation and Shout. For the lone 
rescuer, Children should receive 5 rescue breaths initially followed by 1 minute of CPR before 
the rescuer leaves the patient to get help. 

Many children may not receive resuscitation because rescuers fear causing harm. If in doubt it is 
far better to use the adult basic life support sequence for resuscitation of a child than to do nothing 
at all. For ease of teaching and retention, preference is for the use of the adult sequence for 
children who are not responsive and not breathing normally. 

 

 
Notes 

 

 

 

 

 

 

20.7 Summary 
 
• Although the kinematics of injury are the same, the pattern of injury is different 

when compared to an adult 
• Remember the anatomical and physiological differences between children and 

adults 
• Hypothermia develops rapidly 
• The same principles of CABCDE apply 
• Airway obstruction is common 
• A small blood loss may be very significant in a child 
• Follow the Algorithm and do the basics well 
 

The following minor modifications to the adult BLS sequence make it suitable for use in 
children (see algorithm below): 

• Give 5 initial rescue breaths before starting chest compressions (adult BLS 
sequence of actions). 

• If you are on your own, perform CPR for 1 minute before going for help. 
• Compress the chest by at least one third of its depth. 
• Use two fingers for an infant under 1 year 
• Use one or two hands for a child over 1 year as needed to achieve an adequate depth 

of compression. 
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Notes 
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21.0 Adult Basic Life Support 

Objectives 
 
• To describe how to perform Basic Life Support (BLS) 
• To outline how to clear the airway in a choking patient 

 

21.1 Introduction 
 
Basic Life Support (BLS) refers to maintaining airway patency, supporting breathing and circulation 
without the use of equipment other than a protective device. The Resuscitation Council (UK) 
produced the current guidelines in 2015 relating to cardiopulmonary resuscitation. 

Chain of Survival 

The Chain of Survival refers to a series of actions that, when put into motion, reduce the mortality 
associated with cardiac arrest. Like any chain, the chain of survival is only as strong as its weakest 
link. The four interdependent links in the chain of survival are early recognition and call for help, 
early CPR, early defibrillation, and early advanced life support. 

 

                              

 
The immediate initiation of ‘bystander’ CPR can double or quadruple survival from out-of-hospital 
cardiac arrest. Despite this compelling evidence, only 40% of patients receive bystander CPR in 
the UK.  
 
Defibrillation within 3–5 min of collapse can produce survival rates as high as 50–70%. This can 
be achieved through public access defibrillation, when a bystander uses a nearby AED to deliver 
the first shock. Each minute of delay to defibrillation reduces the probability of a successful 
defibrillation and survival to hospital discharge by 10%. In the UK, fewer than 2% of patients 
have an AED deployed before an ambulance arrives.  
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In ‘basic’ life support, in the patient who is unresponsive and not breathing normally, CPR 
commences with chest compressions rather than rescue breaths. If unwilling / unable to perform 
rescue breathing, then performing compression-only CPR may provide some support to the 
casualty for a few minutes, and as any attempt at resuscitation is better than no attempt.  

21.2 Adult basic life support 

Steps in resuscitation are DR A-B-C-D in this sequence 

D - Check for Danger 

R - Check for Response 

A - ‘A’ directs rescuers to check for obstructions and open the Airway 

B - ‘B’ directs rescuers to check Breathing but no need to deliver rescue breaths yet 

C - ‘C’ directs rescuers to perform 30 Compressions to patients who are unresponsive and 
not breathing normally, followed by 2 rescue breaths 

D - ‘D’ directs rescuers to attach a Defibrillator as soon as it is available and follow prompts 

 

Basic life support consists of the following sequence of actions: 

1. SAFE - Make sure the victim, any bystanders, and you are safe.  Use a SCENE 
approach. 
 

2. STIMULATE - Check the victim for a response. 
Gently shake their shoulders and ask loudly, ‘Are you all right, can you hear me?’ 
 

3. SHOUT 
If they respond: 

• Leave them in the position in which you find them provided there is no further 
danger. 

• Try to find out what is wrong with them and get help if needed. 
• Shout for help  
• Reassess them regularly. 

 
If they do not respond: 

• Check there are no obstructions in the airway, place your hand on their 
forehead and gently tilt their head back. With your fingertips under the point 
of the victim's chin, lift the chin to open the airway. 

• Keeping the airway open, look, listen, and feel for normal breathing. 
o Look for chest movement. 
o Listen at the victim's mouth for breath sounds. 
o Feel for air on your cheek. 
o Look for any signs of life 

 
In the first few minutes after cardiac arrest, a victim may be barely breathing, or taking 
infrequent, noisy, gasps. This is often termed ‘agonal breathing’ and is not normal breathing. 

Look, listen, and feel for no more than 10 seconds to determine if the victim is breathing 
normally. If you have any doubt whether breathing is normal, act as if it is not. 
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4. If they are breathing normally: 

• Turn them into the recovery position (see below). 
• Summon help. If this is not possible, send a bystander. Leave the victim only if no other 

way of obtaining help is possible. 
• Continue to assess that breathing remains normal. If there is any doubt about the 

presence of normal breathing, start CPR. 
 

5. If they are not breathing normally: 

• Start CPR as below...  meanwhile;  
• Ask someone to call for an ambulance and bring an AED if available. If you are on your 

own, use your mobile phone to call 999/112 or radio for an ambulance. Switch to ‘loud-
speaker’ on your phone where possible. Leave the victim only when no other option 
exists for getting help. 
 

• CPR: 
• Kneel by the side of the victim. 
• Place the heel of one hand in the centre of the victim’s chest (which is the lower half of 

the victim’s sternum (breastbone)). 
• Place the heel of your other hand on top of the first hand. 
• Interlock the fingers of your hands and ensure that pressure is on the sternum, not the 

ribs.  
• Do not apply any pressure over the upper abdomen or the bottom end of the sternum. 
• Position yourself vertically above the victim's chest and, with your arms straight, press 

down firmly on the sternum to a depth of 5 - 6 cm. 
• After each compression, release all the pressure on the chest without losing contact 

between your hands and the sternum. Repeat at a rate of 100 - 120 min compressions 
per minute. 

• Compression and release should take an equal amount of time. 
 

6. Combine chest compression with rescue breaths: 

• After 30 compressions open the airway again, using head tilt and chin lift. 
• Pinch the soft part of the victim’s nose closed, using the index finger and thumb of 

your hand on his forehead. 
• Allow his mouth to open but maintain chin lift. 
• Take a normal breath and place your lips around his mouth, making sure that you 

have a good seal. 
• Blow steadily into his mouth whilst watching for his chest to rise; take about one 

second to make his chest rise as in normal breathing; this is an effective rescue 
breath. 

• Maintaining head tilt and chin lift, take your mouth away from the victim and watch 
for his chest to fall as air comes out. 

• Take another normal breath and blow into the victim’s mouth once more, to give a 
total of two effective rescue breaths. The two breaths should not take more than 5 
seconds. Then return your hands, without delay, to the correct position on the 
sternum and give a further 30 chest compressions. 

• Continue with chest compressions and rescue breaths in a ratio of 30:2. 
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Risks to the rescuer and patient 

• The safety of both the rescuer and patient are paramount during a resuscitation attempt. 
There have been very few incidents of rescuers suffering adverse effects from undertaking 
CPR, with only isolated reports of infections such as tuberculosis (TB) and severe acute 
respiratory distress syndrome (SARS). 

• Transmission of HIV during CPR has never been reported. 
• However, rescuers should take appropriate safety precautions where feasible, especially 

if the patient is known to have an illness such as TB or SARS. During an outbreak of a 
highly infectious condition (such as SARS), full protective precautions for the rescuer are 
essential. 
 

 
Initial rescue breaths 
 
During the first few minutes after non-asphyxial cardiac arrest the blood oxygen content remains 
high. Therefore, ventilation is less important than chest compression at this time. 

It is well recognised that skill acquisition and retention are aided by simplification of the basic life 
support sequence of actions. It is also recognised that rescuers are frequently unwilling to carry 
out mouth-to-mouth ventilation for a variety of reasons, including fear of infection and distaste for 
the procedure. For these reasons, and to emphasise the priority of chest compressions, it is 
recommended that, in adults, CPR should start with chest compressions rather than initial 
ventilations. 
 
 
 
 
 

• Stop to recheck the victim only if he starts to show signs of regaining 
consciousness, such as coughing, opening his eyes, speaking, or moving 
purposefully AND starts to breathe normally; otherwise do not interrupt 
resuscitation. 

• If the initial rescue breath of each sequence does not make the chest rise as in 
normal breathing, then, before your next attempt: 

• Check the victim's mouth and remove any visible obstruction. 
• Recheck that there is adequate head tilt and chin lift. 
• Do not attempt more than two breaths each time before returning to chest 

compressions. 
 

If there is more than one rescuer present, another should take over CPR about every 1-2 
minutes to prevent fatigue. Ensure the minimum of delay during the changeover of rescuers, 
and do not interrupt chest compressions. 

7.  Continue resuscitation until: 

• Competent help arrives and takes over, 
• The victim starts to show signs of regaining consciousness, such as coughing, opening 

their eyes, speaking, or moving purposefully AND starts to breathe normally, OR 
• You become exhausted. 
• A doctor or paramedic tells you to stop. 
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Agonal gasps 
 
Agonal gasps are present in up to 40% of cardiac arrest patients. Therefore, lay people should be 
taught to begin CPR if the patient is unconscious (unresponsive) and not breathing normally. It 
should be emphasised during training that agonal gasps occur commonly in the first few minutes 
after sudden cardiac arrest; they are an indication for starting CPR immediately and should not be 
confused with normal breathing. 
 
Chest compressions 

In most circumstances it will be possible to identify the correct hand position for chest compression 
without removing the patient’s clothes. If in any doubt, remove outer clothing. 

Each time compressions are resumed on an adult; the rescuer should place his hands on the lower 
half of the sternum. It is recommended that this location be taught in a simple way, such as ‘place 
the heel of your hand in the centre of the chest with the other hand on top.’  
 
Performing chest compression: 

• Compress the chest at a rate of 100-120 compressions per minute. 
• Each time compressions are resumed, place your hands without delay ‘in the centre of 

the chest’ (see above). 
• Pay attention to achieving the full compression depth of 5-6 cm (for an adult). 
• Allow the chest to recoil completely after each compression. 
• Take approximately the same amount of time for compression and relaxation. 
• Minimise interruptions in chest compression. 
• Do not rely on a palpable pulse as a gauge of effective arterial flow. 
• ‘Compression rate’ refers to the speed at which compressions are given, not the total 

number actually delivered in each minute. The number delivered is determined not only 
by the rate, but also by the number of interruptions to open the airway, deliver rescue 
breaths, and allow AED analysis. 

 
Compression-only CPR 
 
Studies have shown that compression-only CPR may be as effective as combined ventilation and 
compression in the first few minutes after non-asphyxial arrest. 
• If you are not trained to or are unwilling to give rescue breaths (due to having no barrier 

device or face/pocket mask), give chest compressions only. 
• If chest compressions only are given, these should be continuous at a rate of 100 - 120 

compressions per minute. 
• Stop to recheck the patient only if he starts to show signs of regaining consciousness, such 

as coughing, opening their eyes, speaking, or moving purposefully AND starts to breathe 
normally; otherwise do not interrupt resuscitation. 

• Compression only CPR will not sustain a casualty for very long and is not recommended 
for trained rescuers. 

 
Situations where combining chest compressions with ventilation is essential: 

• Children 
• Asphyxial arrests 
• Prolonged arrests 
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‘Over-the-head’ CPR 
 
Over-the-head CPR for a single rescuer, and straddle CPR for two rescuers, may be considered 
for resuscitation in confined spaces. This is useful in situations such as in aircraft, train or bus 
aisles or in narrow passageways onboard boats. 

Regurgitation during CPR 
 
Regurgitation of stomach contents is common during CPR, particularly in patients of drowning. If 
regurgitation occurs: 

• Turn the patient away from you. 
• Keep them on their side and prevent them from toppling on to their front. 
• Ensure that their head is turned towards the floor and their mouth is open and at the lowest 

point, thus allowing vomit to drain away. 
• Clear any residual debris from their mouth with your fingers; and immediately turn them 

onto their back, re-establish an open airway, and continue chest compressions and rescue 
breathing at the recommended rate. 

 
‘Pit Crew’ CPR 
 
There have been numerous studies that show the better quality the CPR the greater chance 
of a positive outcome. Any pause in chest compressions and inadequate compression rate or 
depth will have a “significant negative effect on both defibrillation success and survival” 
(Bobrow et al, 2013) 
 
CPR depth and rate are negatively influenced by rescuer fatigue (Trowbridge et al, 2009) and 
the uncoordinated switching of roles in order to allow a change of rescuer performing chest 
compressions can lead to prolonged interruptions in chest compressions. The Bobrow study 
was conducted in 2011 to see if a team approach to CPR could improve outcomes. 
Rescuers were placed into a “pit crew” model (such as the USA advanced life support crew 
model shown below) and a device that measured CPR quality was used for feedback. 
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The results were clear that the allocation of specific roles by a team leader and regular, 
coordinated, switching of rescuer 1, who performs the chest compressions (every 2 mins with 
interruption or CPR not > 10 secs), was shown to improve CPR quality and bring an increase 
in survival chances following an ‘out of hospital’ cardiac arrest.  
With the above in mind, for rescuers who work regularly in teams of at least four, it would be 
beneficial to practice and consider using a ‘Pit Crew’ approach when performing CPR. Always 
ensuring minimal interruptions in chest compressions whilst reducing rescuer fatigue. 
 
 

21.3 Recovery position 
 
There are several variations of the recovery position, each with its own advantages. No single 
position is perfect for all patients. The position should be stable, near a true lateral position with 
the head positioned for a good airway and fluid drainage, and with no pressure on the chest to 
impair breathing. 

 

The Resuscitation Council (UK) recommends the following sequence of actions to place a patient 
in the recovery position: 

• Remove the patient’s glasses, if present. 
• Kneel beside the patient and make sure that both their legs are straight. 
• Place the arm nearest to you out at right angles to the body, elbow bent with the hand 

palm-up. 
• Bring the other arm across the chest and hold the back of their hand against the cheek 

nearest to you. 
• With your other hand, grasp the far leg just above the knee and pull it up, keeping the foot 

on the ground. 
• Keeping their hand pressed against their cheek, pull on the far knee to roll the patient 

towards you on to their side. 
• Adjust the upper leg so that both the hip and knee are bent at right angles. 
• Tilt the head back to make sure that the airway remains open. 
• If necessary, adjust the hand under the cheek to keep the head tilted and facing downwards 

to allow liquid material to drain from the mouth. 
• Check breathing regularly. 

 
If the patient has to be kept in the recovery position for more than 30 minutes turn them to the 
opposite side to relieve the pressure on the lower arm. 
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Adult Basic Life Support 

  



 

Course Manual v10.1 Copyright 2020 - Trauma & Resuscitation Services Ltd                                        135 
 

21.4 Choking 
 
• Recognition of choking (airway obstruction by a foreign body) is the key to successful 

outcome. It is important not to confuse this emergency with fainting, heart attack, seizure, 
or other conditions that may cause sudden respiratory distress, cyanosis, or loss of 
consciousness. 

• Foreign bodies may cause either mild or severe airway obstruction.  
 

 

 
 
 

Sequence for the treatment of adult choking 
 
(This sequence is also suitable for use in children over the age of 1 year) 

1. If the victim shows signs of mild airway obstruction, encourage them to continue 
coughing, but do nothing else. 
 

2. If the victim shows signs of severe airway obstruction and is conscious give up 
to five back blows: 

• Stand to the side and slightly behind the victim. 
• Support the chest with one hand and lean the victim well forwards so that when the 

obstructing object is dislodged it comes out of the mouth, rather than goes further 
down the airway. 

• Give up to five sharp blows between the shoulder blades with the heel of your other 
hand. 

• After each back blow check to see if it has relieved the airway obstruction. The aim 
is to relieve the obstruction with each blow, rather than to give all five. 
 

3. If after five back blows the obstruction is not relieved, give up to five abdominal 
thrusts: 
 
• Stand behind the victim and put both arms round the upper part of his abdomen. 
• Lean the victim forwards. 
• Clench your fist and place it between the umbilicus (navel) and the bottom end of 

the sternum (breastbone). 
• Grasp this hand with your other hand and pull sharply inwards and upwards.  

Repeat up to five times, checking after each abdominal thrust if the obstruction is 
relieved. 
 

If the obstruction is still not relieved, continue alternating five back blows with five abdominal 
thrusts.  Call 999 or 112 for help no later than the third cycle. 

 
4. If the victim becomes unconscious: 

• Support the victim carefully to the ground. 
• Call an ambulance immediately. 
• Begin CPR (even if a pulse is present) 
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Choking Algorithm – Adults and Children 
 
 

 
 

 
 

21.5 Summary 
 
• Basic Life Support is simple and effective 
• Call 999 for help 
• Minimise interruptions 
• Good compressions are the basis of effective CPR 
• Adult Basic Life Support may be used for paediatric resuscitation 
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22.0 Heart Arrhythmias and Automated External 
Defibrillation  

Objectives 
 
• To describe the common causes of cardiac arrest and the arrhythmias involved 
• To understand the role of defibrillation in CPR 
• To appreciate the safety issues regarding defibrillation 
• To understand the latest Resuscitation Council guidelines 

 
22.1 Introduction 
 
A cardiac arrest occurs when either the heart stops beating completely (asystole), when there is 
excessive, uncoordinated contraction of the heart muscle (ventricular fibrillation) or when there is 
ventricular tachycardia. A heart that is not producing any circulatory output is considered to be in 
arrest (regardless of electrical activity). Pulseless electrical activity – PEA, is where the heart 
electrical rhythm is present but there is no cardiac output or pulse. 

 

The four ‘H’s and T’s should always be considered because they are issues that can be reversed. 

When cardiac arrest occurs, the patient will also stop breathing and cardiopulmonary resuscitation 
(CPR) is commenced with a view to maintaining an oxygen supply to vital organs. CPR is not 
expected or designed to ‘restart’ the patient's heart, although occasionally this does occur. 

22.2 Fatal Arrhythmias 
 
Ventricular fibrillation 
 
This describes uncoordinated electrical activity in the heart, resulting in heart muscle that is 
fibrillating or twitching and unable to effectively pump blood around the body, resulting in a loss of 
consciousness and a cardio-respiratory arrest. On an ECG, ventricular fibrillation is characterised 
by a bizarre irregular waveform. 

 

Reversible causes of cardiac arrest (where something may be done to treat it): 

• 4 ‘H’s – Hypoxia, Hypovolaemia, Hypothermia, Hypo / Hyperkalaemia (too little/ 
too much potassium) 

• 4 ‘T’s - Toxic substances, Thromboembolism, Tension pneumothorax, cardiac 
Tamponade 
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Ventricular Tachycardia (VT) 

Ventricular tachycardia is a life-threatening rapid heart rhythm, which can lead to ventricular 
fibrillation, asystole, and death. VT is frequently associated with no effective cardiac output and no 
effective pulse and is a cause of cardiac arrest. In this circumstance, it is best treated the same 
way as ventricular fibrillation (VF) and is recognised as one of the shockable rhythms on the cardiac 
arrest protocol.  

Sometimes VT is associated with a cardiac output palpable pulse and may even be asymptomatic. 
The heart usually tolerates this rhythm poorly in the medium to long term, and patients may 
certainly deteriorate to pulseless VT or to VF. 

 

 

Pulseless Electrical Activity (PEA) 
 
In Pulseless Electrical Activity the heart rhythm is observed on the ECG but there is no pulse or 
cardiac output associated with this electrical activity. Normally, electrical activation of muscle 
cells produces contraction of the heart. In PEA, there is electrical activity, but the heart either 
does not contract, or there are other reasons why this results in an insufficient cardiac output to 
generate a pulse and supply blood to the major organs. These are known as the 4 H’s and the 4 
T’s and are described above. This is treated with CPR and adrenaline, with due consideration of 
the 4 H’s and the 4 T’s. 

 

 
Asystole 
 
Asystole is a state of no cardiac electrical activity, with no contraction of the heart muscle, and no 
cardiac output or blood flow. This is treated with CPR and adrenaline, with due consideration of 
the 4 ‘H’s and the 4 ‘T’s. This rhythm carries a very poor prognosis and in the pre-hospital setting, 
has a survival rate of only 2%. Defibrillation is not effective as there is no electrical activity to stop 
and no electrical energy to restart the rhythm. 
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22.3 Defibrillation 
 
Defibrillation is the process by which an electrical current (DC) is delivered across the heart muscle. 
This electrical ‘shock’ interrupts the uncoordinated electrical activity in the heart, hopefully restoring 
it to its usual rhythm, by allowing it to reset its rhythm. This is dependent on there being sufficient 
electrical ‘life’ in the heart to produce the normal rhythm again.  

Of the fatal arrhythmias, only VF and pulseless VT are amenable to defibrillation. Good Basic Life 
Support improves the chance of successful defibrillation. 

Automated External Defibrillator (AED) 
Previously, defibrillators have only been available for emergency services and medical personnel 
to use. However, now, simplified versions of these machines have been developed and installed 
in many public places in the USA as part of their Public Access Defibrillation programme and more 
commonly in the UK in places like gyms and sports centres, shopping centres, workplaces and 
schools. 

The AED is programmed to analyse the heart rhythm of the patient, decide whether defibrillation 
is required, and to deliver the correct electrical current if indicated. It consists of the following 
components: 

Chest pads (x2) to monitor the heart rhythm of the patient and to deliver the electrical current if 
required. 

Battery to power the defibrillator 

Processor to interpret the patient's heart rhythm and to decide if a shock is indicated 

Capacitor to build up and store the electrical charge prior to discharging it. 

Use of the AED 
 
The AED should be used as part of an Algorithm for the treatment of ventricular fibrillation (see 
Resuscitation Council guidelines). There are several safety issues which need to be considered 
when using the AED. 
 

• Remove the patient from sources of water. 
• Dry the patient's chest prior to applying the two pads 
• Look for piercings, patches and pacemakers. Do NOT place the chest pads over any 

of these structures. Excessive chest hair should be shaved 
• Chest pads should be positioned vertically, 10-15cm away from pacemaker sites (look 

for scars on the patient's chest or a bulging under the skin, particularly under the left 
collar bone). 

• Follow the voice prompts 
• Do not touch the patient during the analysing or defibrillating phase. 
• Remove oxygen prior to defibrillation 
• Before delivering the shock, shout, “STAND CLEAR” and check at the top, middle and 

bottom of the patient that nobody is in contact with the patient. Ensure that you are not 
in contact with the patient. 
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• In Paediatrics, a standard AED can be used in all children over the age of 8. Paediatric 
pads should be used on children 1-8 yrs. If these are not available, use standard AED 
pads, which can be placed with one on the chest and one on the back both slightly towards 
the patient’s left side. 

 
22.4 AED Algorithm 
 
(From Resus’ Council BLS/AED Algorithm 2015).  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 

 

 

 

Unresponsive and 
Not breathing 

(No major pulse?) 

CPR 30:2 

Until AED is attached 

AED assesses rhythm 

Continue until the victim starts to 
breathe normally, minimising 
interruptions to compressions 

Send or go for AED, call 999/112  
or ‘Mayday’ 

1 shock 

Immediately resume 
CPR 30:2 for 2min 

Immediately resume 
CPR 30:2 for 2min 

Shock advised No Shock advised 

22.5 Summary 
 
• Heart attack is the commonest cause of cardiac arrest 
• VF is the commonest initial rhythm 
• Defibrillation is the only treatment for VF 
• AEDs are simple and easy to use 
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23.0 Triage 

Objectives 
 
• To discuss issues surrounding Major Incidents 
• To understand the principles behind triage 
• To apply a triage sieve to prioritise casualty treatment 

 

23.1 Introduction 
 
A major incident may be defined as any incident where location, number, severity or type of live 
casualties requires extraordinary resources. Triage simply means to sieve or sort and is a process 
during which management of multiple patient casualties is prioritised.  It can also be applied in any 
incident where the rescuer is first on scene and there are more casualties than people able to help. 

 

It is particularly important when faced with a situation where there are many more injured people 
than rescuers available. In the worst-case scenario we could be dealing with thousands of 
casualties at a large public event, so we need a robust system of working to ensure that all 
casualties requiring treatment are prioritised. It also needs to be reproducible, i.e. everyone 
assesses to the same criteria. 

The aim of management in this type of scenario is to do the greatest good for the greatest number 
of people. 

In any triage system individuals are assessed and assigned a priority status. This priority status 
will be decided by: 

• Injury severity 
• Degree of life threat posed by injury 
• Survivability of the patient 
• Resources (personnel and equipment) 
• Environment (e.g. distance from definitive medical care) 

 

Major incident assessment can be performed using the acronym ‘METHANE’: 

M - Major incident – standby or declared 

E – Exact location 

T – Type of incident – rail, road, chemical 

H – Hazards 

A – Access – direction of approach 

N – Number of casualties and severity 

E – Emergency services – present / required 
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It is obvious that those individuals with severe injuries affecting their airway, breathing or circulation 
need to be assigned a high priority. Many rescuers find it difficult to apply the concept of 
survivability. Consideration must be given to the likelihood of survival of the patient, and patients 
with severe injuries, who are likely to be unsalvageable, are assigned a lower priority than those 
with less serious injuries who are more likely to survive. 

At a major incident there will be a designated triage individual. Their job is to quickly assess each 
casualty and assign a triage priority to them. In order for the system to work successfully they must 
not begin any treatment but must simply move on after each patient is assigned a priority. 

23.2 Assigning priority 
 
Casualties are assessed and assigned a priority according to: 

• Any catastrophic bleeding (haemorrhage) 
• Their ability to walk 
• The status of their airway 
• Respiration rate 
• Heart rate or capillary refill time 

 
The aim of care is to do the greatest good for the greatest number of people, and not simply to find 
the most severely injured. This is so triage can be utilised when the number of casualties exceeds 
the number of skilled rescuers. 

There are several things that need to be considered when doing triage: 

• You have to trust that it works and that it is the best way to do things. 
• You accept that DEAD is DEAD – from the criteria laid down on the triage card. 
• You do not treat the patient (other than applying a tourniquet or haemostatic dressing, 

opening an airway and placing a casualty in the recovery position) – you assign a category 
and move onto the next casualty 

• Triage is designed for adults and children. Any trapped child is P1 until released. 

 
To distinguish between P2 and P3, either a heart rate of > or < 120bpm or a CRT of > or < 2 
seconds can be used. 

The physiological parameters will change when dealing with children, although the NASMED 2013 
Triage Algorithm is intended for use for any age. There are special paediatric triage sieve cards 
available if necessary. The standard Algorithm may be used if the child is older than 12. The 
individual(s) responsible for triage may be provided with cross-shaped cards which are placed on 
the patient, clearly demonstrating their triage priority. There is also space for a patient assessment 
on the card. This is completed when the casualty is formally assessed in the casualty clearing 
station. 

Triage is a dynamic process and a casualty’s condition may change at any time. Their triage 
category should be changed accordingly. 

Casualties are assigned a category from P1 – P4 

P1       casualties requiring immediate treatment - coloured red 
P2       casualties requiring urgent treatment - coloured yellow 

P3       walking wounded - coloured green 
P4       DEAD 
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23.3 Triage Algorithm 

 
 
 

 
 

Developed by NASMed (National Ambulance Service Medical Directors) and approved by AACE 
(Association of Ambulance Chief Executives) July 2013 
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23.4 Triage ‘sort’ 
 
This is done by specialist medical teams at a casualty sorting or clearing station where patients 
are assessed and a triage Revised Trauma Score (RTS) is calculated. 

The Revised Trauma Score is made up of a combination of results from three categories: 

• Glasgow Coma Scale 
• Systolic Blood Pressure 
• Respiratory rate 

 
All of these can be quickly assessed with minimal equipment. The score range is 0-12. And patients 
can be categorized as follows: 

• RTS score of 12 is labelled DELAYED - walking wounded 
• 11 is URGENT - intervention is required but the patient can wait a short time 
• 0-3 is IMMEDIATE - immediate intervention is necessary 

 
Based on the RTS, treatment is commenced in a CABCDE fashion. Again, diverting scarce 
resources away from people with a little chance of survival increases the chances of survival of 
others who are inherently more likely to survive. 

 

 

 

 

 

 

 

 

 

 

  

23.5 Summary 
 
• Mass casualty situations are difficult to manage 
• Triage is designed to make this task simpler 
• The aim of triage is to do the most for the most 
• Triage only works if you stick to its principles and don’t treat casualties 
• Leave casualty sorting and treatment to specialist teams 
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24.0 Other Considerations 

Objectives 
• To understand: 
• The principles of consent 
• Delivering bad news 
• An overview of mental health 
• Debriefing 

24.1 Consent and refusal 

 

A patient’s capacity to understand may be temporarily affected by factors such as: 
  

• confusion 
• panic 
• fatigue  
• pain  
• medication  
• alcohol or drug use  

 
However, the existence of such factors should not be assumed automatically to render the patient 
incapable of consenting.  
 
In practice, patients also need to be able to communicate their decision. Care should be taken not 
to underestimate the ability of a patient to communicate, whatever their condition. Responders 
should take all steps, which are reasonable in the circumstances, to facilitate communication with 
the patient. 
 
 Responders have a duty to provide treatment appropriate to the  

best interests of the patient 
 

Probably one of the most important things to gain by communication is patient consent. 

• Consent is required for any assessment or treatment, particularly where this involves the 
taking of readings, signs, and any cutting or removal of clothing. 

• If the patient cannot consent due to age or inability to understand, then treatment may still 
be given if it will save life or avoid significant deterioration.  

• Efforts to establish relationship with the patient is important and this may be via a ‘third 
party’ i.e. a parent, guardian or carer, or someone who can act as an interpreter. 

• A patient may still refuse treatment despite best efforts to secure consent. This should be 
recorded on the Patient Report Form. 

Responders must proceed on the assumption that all persons aged 16 and above have the 
capacity to decide whether or not to consent to the proposed treatment, unless it can be 
demonstrated that the patient is unconscious or for some other reason unable to understand, 
retain, deliberate about or believe the information given about treatment options in order to 
reach a decision.  
 
Patients may have capacity to consent to some interventions but not to others.  
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In an emergency, where consent cannot be obtained, treatment may be provided to anyone who 
needs it, provided the treatment is limited to what is immediately necessary to save life or avoid 
significant deterioration in the patient's health. However, any valid advance refusal, which is known 
about, must be respected.  

Look for bracelets, tags etc. which may give details about religious, cultural or allergic reasons for 
any indication that a particular treatment or procedure may be unwanted. As soon as possible after 
the event, when the patient is sufficiently recovered to understand, they should be told what has 
been done and the reasons for it. 

Refusal of Consent 
  
Where an adult with capacity makes a voluntary and appropriately informed decision to refuse 
treatment, this decision must be respected. In such circumstances it is important that all reasonable 
steps have been taken to ensure that they are in full possession of the facts about the possible 
consequences of their refusal. 
  
Patients detained under the Mental Health Act 1983 may be treated without consent for their 
mental disorder but not for any physical disorders unrelated to their mental disorder.  
 
Children 
  
Children aged 16 or 17 are entitled to consent to their own treatment and consent does not need 
to be obtained from the person with parental responsibility. However, if they decide to refuse a 
particular treatment, the person with parental responsibility may be asked to become involved.  
 
Consent for treatment of children below the age of 16 should be obtained from the person with 
parental responsibility for the child. However, a child's capacity to decide whether to consent to or 
refuse proposed investigation or treatment should be assessed. 
In general, a child under the age of 16 who is able to understand the nature, purpose and possible 
consequences of the proposed investigation or treatment, as well as the consequences of non-
treatment may be considered competent and may consent to a procedure. As the understanding 
required for interventions will vary according to their complexity, a child under 16 may have the 
capacity to consent to some interventions but not others. 
  
While children aged 16 or 17 and those under 16 who are competent can consent to treatment on 
their own behalf, a refusal of treatment can be over-ruled by a person with parental responsibility. 
This applies to all children until they reach the age of 18.  
 
Where a life-threatening emergency arises when consultation with the child and/or the person with 
parental responsibility is impossible, treatment to preserve life or prevent serious damage to 
health should be undertaken without consent. 

         
                                                             

24.2 The ‘bad news’ 
One of the worst tasks for anyone in the emergency services, is giving bad news to relatives. This 
is something that requires the utmost care and consideration, with sympathy and honesty.  
 
It should not be for a responder to comment or speculate to a relative or friend, on the possible 
outcome for a patient.  
 
There may be occasions however, when some honesty is due, for example during resuscitation 
attempts with relatives or friends looking on. An honest view that the outcome ‘does not appear’ to 
be good is better than trying to be over optimistic in the belief that this will make the situation more 
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palatable for relatives or friends. The fact that you are doing everything you can to help the patient 
despite a poor prognosis, will be appreciated. 
 
It is at this time that the role of the responder (who may not be directly engaged in resuscitation) 
is one of support to those people.  
 
 
 
 
 
 
 
 
 
The balance is to give practical help to the relatives and friends with what they need to do e.g. how 
to get to the hospital that the patient is being taken to. Assist airport, airline or other travel staff with 
whatever their duties may be.  

There may be situations that result in the Police being called (which also means you are part of a 
‘crime scene’). Give all due assistance to their investigation but bear in mind that patient 
confidentiality applies. The police will understand this and should ask only those questions 
necessary for initial investigation. 

A responder must not cease attempts at resuscitation, or fail to even try to resuscitate, however 
unlikely a successful outcome may be (except in the case of obvious death due to catastrophic 
trauma – e.g. decapitation). Even if the patient is, to the responder, dead, continued treatment is 
vital for both the patient and any people involved with them.     

 
 

  

24.3 Mental health 
It is estimated that around one in four people in the world will be affected by mental or 
neurological disorders at some point in their lives. Around 450 million people currently suffer 
from such conditions, placing mental disorders among the leading causes of ill-health and 
disability worldwide (World Health Organisation 2018). 

It is important to accurate record a number of things when dealing with any patient: 

• Time and date of incident and/or arrival of first response 
• Using a Patient Report Form, complete all the details as can be ascertained, 

regarding the patient’s identity. 
• A ‘SAMPLE’ history. 
• Document any signs and symptoms – inc. Respiratory rate, pulse, CRT etc. 
• Document all readings, including changes and trends, from the use of: 

o Pulse-oximeter 
o BP monitor 
o Blood glucose monitor 
o Thermometer 

• Any treatment given. 
• Any drugs – Oxygen, Penthrox or Entonox, Aspirin etc 
• Identity of ambulance crew or other medical professional attending. 

 

In these circumstances it is vital that –  
 

• Responders do not speculate 
• Do not give false hope 
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There are a number of scenarios whereby the rescuer could experience mental health as an 
issue, either dealing with someone who is or may be suffering, or by becoming a sufferer – 
possibly as a result of the traumatic experience of dealing with a first-aid situation. 

Depression is currently one of the leading reasons behind suicide in the UK and this can be 
brought on as a result of many things, but the stress of dealing with an injured colleague or 
loved one can be huge. 

Even seasoned medical practitioners can suffer from an accumulation of all their experience 
leading to Post-Traumatic Stress Disorder (PTSD). 

 

 

 

A workplace where anyone can feel safe about discussing their feelings and issues should be 
encouraged, with flexible protocols for dealing with problems. 

 

 

 

24.4 De-briefing 
After any significant incident where first aid has been administered, there should be consideration 
of a de-brief. All involved in the incident, at any level, should be included in the de-brief process. 

Different organisations will have de-brief protocols in place, many well-proven. Consider however: 

• What went well? 
• What didn’t go well? 
• Communications 
• Medical response capability to deal with the medical situation 

o Any training issues 
o Any equipment issues 

• Any failings or successes in the health and safety processes 
• What can be done to improve? 
• Highlight good practice 
• Is there anything that can be done to support those involved if required? 

 

 

Remember – 

‘It is OK to not be OK’ 

 

The debriefing of any incident that has led to a first aid situation, should 
consider the mental well-being of all involved. 
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Notes  

24.5 Summary 
 

• Consent is an essential component of assessment and treatment 
• Consider mental health  
• De-brief  
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25.0 Telemedicine – (MGN 225 (M+F)) 

Outline 
There may be circumstances where there will be a prolonged evacuation or rescue time, when 
due to the nature of injury or illness, or the undefined condition of the patient, it would be 
prudent to seek expert medical advice by radio or satellite telephone. In the maritime 
environment, this has become a long-established practice and there are communication 
systems and many medical companies set up across the world to facilitate this. 

The below is Marine Guidance Notice 225 (M+F) ‘Radio Medical Advice For Ships At Sea’, 
published by the Maritime and Coastguard Agency. 

It has relevance not only to vessels but to personnel working on off-shore installations such as 
wind turbines, or even on-shore in remote places. 

 

 

 

 
1. European legislation on minimum safety and health requirements for improved medical 

treatment on board vessels (Council Directive 92/29/EEC) requires Member States to 
designate one or more centres to provide radio medical advice to ships. For the UK, 
the officially designated centres are at Queen Alexandra Hospital, Portsmouth and at 
Aberdeen Royal Infirmary.  
 

2. Radio medical advice is available free of charge to provide support in cases where an 
individual suffers either illness or an accident at sea. The advice is intended to 
supplement the first aid training of the ship’s crew and the written guidance that is 
available, such as the Ship’s Captain’s Medical Guide.  
 

3. To obtain radio medical advice Masters and Skippers should first contact HM 
Coastguard. Contact should be made on either MF DSC, VHF DSC, VHF Channel 16 
or INMARSAT. Urgent calls for assistance may be broadcast using the normal Urgency 
prowords "PAN PAN " as follows:  
 
"PAN PAN" x3  
"All Stations" x3 OR Individual Coastguard / Coast Station x3 (If name known)  
"This is [ship name]" x3  
"Call Sign ………."  
"In Position …….."  
"I require medical advice"  
"Over"  

 
Users should not use mobile telephones for seeking medical advice or assistance. 
 

This Marine Guidance Note provides information on how to obtain radio medical advice 
when a medical incident or medical emergency arises at sea. It explains that contact should 
first be made with HM Coastguard, who will then put the caller in touch with one of the UK’s 
designated Radio Medical Advice (RMA) centres. 
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4. The Coastguard or Coast Station will direct the caller to a working frequency and is 
obliged to seek basic details, including brief details of the casualty’s illness or injury, 
type of vessel, next port of call or nearest at which the casualty could be landed, 
confirmation of position, and if mid-ocean, to discuss with Coastguard when likely to 
be in range of helicopter. The Coastguard will then put the caller through to a doctor at 
one of the radio medical advice centres. Medical Staff who deal with radio medical 
advice calls have some familiarisation training so should be aware of the special 
circumstances and limited facilities likely to be available at sea. Depending on the 
circumstances and the advice of the doctor, the Coastguard may assist in arranging 
evacuation either by helicopter or lifeboat. 

 

 

 

 

Falmouth Coastguard in Cornwall is a global Rescue Coordination Centre and can be 
contacted from anywhere in the world. They can connect callers to either the Queen 
Alexandra Hospital in Portsmouth or Aberdeen Royal Infirmary where there they are set 
up for RMA/Telemedicine. 
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Appendix 2 – Upper respiratory tract 
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Appendix 3 – The human skeleton
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Appendix 4 – Sacrum and pelvis 

 

 

Appendix 4 – Pelvis and arteries 
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Appendix 5 – Circulatory system 
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27.0 Further reading and information sources 

Outline 
The following reference books and sources are useful for additional learning, understanding 
and knowledge. These are the sources and updates that Trauma Resus’ uses to ensure the 
accuracy and currency of training and course material.  

However, it must be remembered that some are aimed at medical professionals, such as 
paramedics and doctors, who are current, working in the medical profession and trained in 
techniques and practices that are NOT taught on, or certified by, the course you are attending. 
Please always check with Trauma Resus’ in the event of any apparent conflict. 

Be cautious about the source of a source on the internet! Is it genuine and a UK source? Some 
countries have different ideas about some conditions and laws that may be different to the UK. 
The internet is full of as much nonsense as good information. 

 

27.1 Books 
1. Anatomy and Physiology in Sickness and Health (Ross and Wilson) 

A very popular book that explains all the body’s systems. Also includes access to 
on-line learning resources from the publisher, Elsevier Journals. New editions are 
published roughly every three to four years. 

2. Generic Core Material – Prehospital Emergency Care Course (Manual). Faculty of 
Prehospital Care, The Royal College of Surgeons of Edinburgh. 

Directives from the RCS are at the pinnacle of prehospital emergency care. They   
are followed by ambulance services and military medical services. Updated 
versions are produced periodically. 

3. Joint Royal Colleges /Ambulance Liaison Committee (JRCALC) – Clinical Practice 
Guidelines. 

Either a full version, large book or a condensed ‘Pocket Book’, includes easy 
reference and the Pocket Book can be carried easily in your kit. Also available as 
an ‘app’. 

27.2 On-line Resources and References 
1. The Royal College of Surgeons of Edinburgh, Faculty of Prehospital Care website – 

www.fphc.rcsed.ac.uk 
Includes various position and consensus statements, plus reports in the latest 
research and findings in the prehospital environment. 

2. The National Health Service (NHS) website - www.nhs.uk 
Information on medical and trauma emergencies, with clinical descriptions, 
signs/symptoms etc. 
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Trauma & Resuscitation Services Ltd will continue to support you throughout your training and 
whilst working anywhere in the world.  

This can be done formally through our comprehensive clinical governance process or just by 
you calling us on +44 1925 551 784 or via info@traumaresus.com 

During your course there will always be your instructor/s to call on if you have any questions. 

We hope you enjoy your course and we look forward to working with you in the future.  

 

 

www.traumaresus.com 

+44 1925 551784 

 

 

Trauma & Resuscitation Services Ltd 

  

This manual and all the content within it, is copyright of Trauma & Resuscitation Services Ltd 
(with the exception of some images as specifically stated) and no copying, re-branding or re-
covering of this manual, either in part or in whole is permitted. 
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