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Critical care paramedics regularly perform advanced life support to patients during the most 
stressful and time-sensitive situations. Not only do they require specialist medical knowledge in 
order to care for critically ill patients, but they are also often expected to think quickly and keep calm 
under pressure.

Putting you in the centre of the action as a critical care paramedic, this book brings together a range 
of in-depth case studies on critical care. It first presents you with a scenario, and then delves deep 
into the case details in order to challenge and assess your wider understanding of the situation.

Key features include:
•	 Over 35 in-depth case studies covering Leadership, Airway, Resuscitation, Cardiac Arrest, 

Medical Emergencies, Trauma, Paediatrics, Obstetrics and Toxicology
•	 Contributions from a range of international, specialist authors
•	 Question and answer-based format to break down your learning into easily digestable 

sections with full-colour illustrations  
•	 Self-reflective questions to enable you to think critically about patient care
•	 Fully evidence-based and up-to-date with the latest guidance for international best 

practice

The book will allow you to further your understanding and knowledge of critical care, whether 
studying for exams, working within an aeromedical environment or providing life-saving care on the 
ground.  
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Preface

It is with enormous pleasure that we introduce our case-based critical care paramedicine 
textbook. As the editors, we aim to capitalise on the expertise of our specialist collaborators 
from all over the world to empower you to provide exceptional care to critically ill patients, 
regardless of degree of illness or geography. 

Paramedicine is a young, rapidly advancing profession, and the importance of up-to-
date, evidence-based practice cannot be overstated. Paramedics are tasked with making 
critical decisions in time-sensitive situations, where every action may significantly impact 
outcomes. We have endeavoured to use an evidence-based approach whenever there is 
existing literature to support the decision. In the absence of such evidence, we have relied on 
the practical expertise of our contributors, who are all specialist critical care clinicians. This 
approach ensures that you will learn the most effective and efficient interventions available.

This is a case-based book. It is our experience – as clinicians, educators and students  
ourselves – that such texts are extremely popular, as they are both exam focused and also 
well suited to casual reading and ‘just in time’ learning.

Each chapter is based on a realistic case, which leads into a question and answer based 
dialogue that lends itself to study for both written exams and vivas, as well as providing an 
easily digestible format for those not actively studying. Each chapter is written by two or 
three experts in critical care and paramedicine. We have used our large international network 
of professional colleagues across Australasia, the UK, Europe, Asia and North America to 
ensure that the context reflects international best practice. 

You will notice some overlap between chapters, and maybe even some repetition of 
concepts. This is deliberate. We want to give our subject-matter experts the opportunity to 
share their knowledge and experience, while you as the adult learner can benefit from ideas 
being presented from different points of view. 

We would like to express our sincere gratitude to the researchers, clinicians and educators 
who have dedicated their efforts to generating and disseminating high-quality evidence. 
Their commitment to improving patient care has been the cornerstone of this book, and we 
owe a debt of gratitude to their tireless pursuit of scientific excellence.

We have strived to engage a diverse group of collaborators, but must acknowledge that 
there are still not as many women among the authors as we would have liked. Despite 
paramedicine rapidly advancing in terms of diversity and equality, critical care paramedicine 
remains a male-dominated specialty. We are immensely grateful to the women who have 
contributed and also to those who considered our offer but had to prioritise other activities. 
We hope that we have created enough diversity among the expert voices in our book to help 
inspire female paramedics to consider a career in critical care, and we very much hope that 
a future edition of this book will have a more diverse authorship, reflective of the evolving 
workforce. 
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Finally, we extend our deepest appreciation to you, the reader. Your dedication to evidence-
based practice is a testament to your commitment to delivering the best possible care to 
your patients. We hope that this book will serve as a trusted companion in your journey as 
a critical care paramedic, guiding you through the complexities of patient management with 
a solid foundation in evidence-based principles. We have all been where you are now, and 
wish we had had a book like this to help us along the way.

David Anderson, Ben Meadley, and Alexander Olaussen
Editors
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Paramedic-Led Prehospital Rapid 
Sequence Intubation (RSI)

David Anderson, Ben Meadley and Alexander Olaussen

In this chapter you will learn:

	• The evidence base for paramedic-led RSI
	• Indications and potential complications of RSI 
	• Common induction and neuromuscular blocking agents used to facilitate prehospital 

RSI
	• The benefits of video laryngoscopy in prehospital RSI.

1

Case Details
Dispatch
47-year-old male, fallen 3 metres, noisy breathing. 

History
While cleaning gutters using a ladder, a 47-year-old man fell approximately 3 metres onto 
concrete. His wife called for an ambulance and advised the call taker that her husband was 
unconscious with noisy breathing. A double-crewed ambulance, a manager and a critical 
care paramedic were dispatched. 

On Arrival of the First Crew
The scene is safe and the patient is lying in a semi-prone position. His primary survey findings 
and initial vital signs are: 

Airway Trismus, oral secretions, partially obstructed

Breathing Laboured, RR 28, SpO
2
 82% on room air

Circulation Peripheral pulses present, HR 110, BP 153/96, warm peripheries

Disability GCS E2, V2, M4 (8), pupils 4 mm and equally reactive

Environmental Outdoors, temperate climate, no specific concerns

To assist with airway management, and while instituting spinal precautions, the first paramedic 
crew on scene have repositioned the patient onto his back. They have also applied high-flow 
oxygen via a non-rebreather mask. A secondary survey reveals a boggy swelling in the left 
parietal region and no other obvious injuries. 
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On Your Arrival as the Critical Care Paramedic
The initial paramedic crew are struggling to manage the patient’s airway due to the trismus 
and significant oral secretions. One of the paramedics is applying supplemental oxygen via 
a bag-valve-mask (BVM) using a two-handed grip, while the other attempts to gain IV access. 
The patient’s SpO

2
 has increased slightly to 86%.

AMPLE
The patient has no known allergies and only has a past medical history of hypertension for 
which he is prescribed candesartan 8 mg daily. He works as a stockbroker and is physically 
very active. 

Allergies NKDA

Medications Candesartan 8 mg PO daily

Past history Hypertension

Last ins and outs Normal

Events prior Fall from roof

Decision Point
What are your clinical priorities in this situation?
Due to the patient’s decreased GCS, clear evidence of head injury, as well as compromised 
airway (trismus and secretions) with associated difficulties to correct the oxygen saturations, 
early consideration for rapid sequence intubation (RSI) is warranted. 

Question 1:  What is the Evidence Related to Rapid Sequence 
Intubation (RSI) by Paramedics?
Until the late 1990s, prehospital intubation was largely reserved for patients in cardiac 
arrest who had no upper airway reflexes and could be intubated without the assistance of 
medication. Such practice, however, left a large group of patients who paramedics commonly 
encountered (suffering from, for example, traumatic brain injury (TBI), respiratory failure 
and altered conscious states) at risk of complications, namely, an inadequately secured 
airway and/or inadequate ventilation. Furthermore, these patients may require the care of 
paramedics for some time, yet receive only basic airway management. To mitigate these 
risks, ambulance services from around the world, particularly those with aeromedical 
programmes, began to implement rapid sequence induction of anaesthesia into the paramedic 
skill-set1 (sometimes referred to as rapid sequence intubation and usually abbreviated  
as RSI).

Rapid sequence intubation involves co-administration of an anaesthetic induction agent, 
followed immediately by a neuromuscular blocking agent (hence the ‘rapid sequence’ 
terminology). This aims to not only facilitate optimal intubation conditions in a patient who still 
has some degree of either consciousness or upper airway reflexes or both, but also to reduce 
the risk of pulmonary aspiration during airway management. While typically performed by 
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anaesthetists in the operating room, RSI is often (and increasingly) performed by emergency 
doctors in the emergency department (ED) and intensivists in the intensive care unit (ICU) 
who, like paramedics, may be referred to as ‘occasional intubators’.

There is limited published evidence to either support or refute the practice of paramedic- 
led RSI. For instance, a single-centre study from North America, randomising patients to either 
RSI or usual care in the setting of TBI, found an increased mortality rate in patients receiving 
prehospital RSI.2 Despite these results, the methodology of this trial has been criticised due 
to potential shortfalls related to RSI training. Additionally, a follow-up study found significant 
periods of hypoxia and hypotension among the patients who received prehospital RSI.3 
Notwithstanding limitations, this trial has been influential in the prehospital space, and has 
contributed to the hesitance of many North American ambulance services around introducing 
paramedic-led RSI.

The regions in which paramedic-led RSI is perhaps most established are Australia and 
New Zealand. This is best represented by a 2010 prospective randomised controlled trial 
investigating prehospital RSI of patients with severe traumatic brain injury. In this study, it was 
not only shown that road-based critical care paramedics (CCPs) can safely and effectively 
perform RSI (with a 97% success rate), but also that it might improve functional outcomes at 
six months in this patient group.4

In Europe there is more involvement of doctors in prehospital critical care, and while it is 
normal for paramedics to be performing intubation, it would be more common for a doctor 
to act as a team leader and take overall responsibility for the care of the patient during RSI. 
There is some evidence to suggest that doctors have a better first-pass and overall success 
rate than paramedics; however, this is confounded by the fact that, in European EMS systems, 
doctors are often experienced specialist anaesthetists, who would logically be expected to 
be more proficient at intubation than any other craft group. Therefore, it may be simply that 
the more intubations a clinician has performed, the more proficient they will be – regardless 
of their professional background.5

Question 2:  What are the Indications for RSI in the Prehospital 
Environment?
The indications for prehospital RSI can be broadly divided into four categories:

	• Airway protection (typically patients who are unconscious)
	• Targeted treatment (for example, CO

2
 control in TBI)

	• Respiratory failure
	• Humanitarian/anticipated clinical course (for example, severe burns or major trauma).

Airway protection is likely the most common indication for prehospital RSI. This indication 
includes patients presenting unconscious or in an altered conscious state (ACS), who, due to 
attenuated or lost airway reflexes, are at increased risk of aspiration. An altered conscious 
state, in and of itself, however, is not always an indication for RSI, as some patients who 
have an ACS will be able to protect their airway and, thus, may be safely managed with less 
invasive means. 

Targeted treatment refers to optimising ventilation with the goal of preventing secondary 
brain injury in TBI by maintaining oxygenation and preventing hypercarbia. This is a common 
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indication for prehospital RSI, and applies to patients who have an ACS and are not effectively 
ventilating, despite the presence of airway reflexes. Careful consideration must be given 
to whether the time taken to carry out prehospital RSI may increase the time to definitive 
neurosurgical care. 

Respiratory failure is typically managed in a stepwise fashion – starting with high-flow 
supplemental oxygen, moving on to non-invasive ventilation (NIV), and culminating in 
intubation and mechanical ventilation. The use of NIV is dramatically increasing in incidence 
in both the prehospital and in-hospital setting, accelerated a great deal by the COVID-19 
pandemic. Many patients, such as those with COPD, asthma and acute pulmonary oedema, 
will respond well to NIV; however, some will still go on to need intubation. While the 
availability of modern ventilators has increased the utilisation of NIV in the out-of-hospital 
environment (especially for in the aeromedical setting), there will still be circumstances 
where a patient with respiratory failure (or indeed any of the indications for intubation) 
needs to be intubated simply to facilitate a safe transfer. This could also be considered an 
indication for intubation.

An important but often understated indication for intubation is the so-called humanitarian 
or anticipated clinical course indication, which includes patients with severe burns or trauma 
patients with multiple fractures but without a traumatic brain injury. Along a similar line, 
humanitarian indications describe a patient presenting with a great deal of pain, who will 
most likely require a large amount of analgesia, which can lead to ACS, attenuated airway 
protection and/or respiratory compromise. In these cases, it may be safer to intubate the 
patient early, not only to facilitate comfort but also to reduce the risk of complications during 
transport. It is important to note that this will be carried out in the context of a patient who 
almost certainly is going to be intubated shortly after arrival at hospital, as they are highly 
likely to require surgical management of their injuries.

Last, it must be mentioned that the patient’s pathology, while important, is not the only factor 
that guides decisions around intubation. The mode of transport (road or air) and distance to 
hospital is also relevant, and will influence decisions around intubation. In these instances, 
the benefits of undertaking RSI need to be weighed against the risks of not doing so. 

Question 3:  What are the Potential Complications of RSI in the 
Critically Ill Patient?
Prehospital RSI for critically ill patients (that is, those suffering physiological derangement) is 
a high-risk procedure that is associated with significant complications. These complications, 
most commonly, include hypoxaemia and hypotension, but also involve unrecognised 
oesophageal intubation and cardiac arrest.

Hypotension is the commonest complication of RSI in critically ill patients, occurring in 
43% of patients who undergo RSI.6 These data are from a large multicentre observational 
study conducted in critically ill patients in the intensive care unit (ICU) setting (however, there 
is no reason to believe that the incidence of hypotension is significantly different in the out-
of-hospital setting). Given that hypotension is the commonest complication of RSI, close 
attention must be paid to perfusion assessment and monitoring, both prior to and throughout 
the procedure. Regardless of the induction agents used, a push dose vasopressor, such 
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