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1. Introduction:
Tracheal intubation is frequently difficult in major trauma. Distortion of facial and airway
anatomy, blood and debris in the airway, airway burns, maintenance of c-spine control,
cardiovascular instability and chest injury resulting in rapid hypoxia contribute to
complications including failed intubation in these patients[1].

2. Rationale for guidance:
The management of trauma patients who cannot maintain their own airway is a measurable
standard. 2016 NICE guidance (NG39) recommends that if the airway is compromised,
clinicians aim to perform RSI as soon as possible and within 45 minutes of the initial call to
the emergency services. This should be achieved by using drug-assisted rapid sequence
induction (RSI) of anaesthesia and intubation as the definitive method of securing the airway
in patients with major trauma who cannot maintain their airway and/or ventilation[2].

Level 1 Best Practice Tariffs are payable based on injury severity score and conditional on
meeting the criteria set out, one of which is that patients with a Glasgow Coma Scale (GCS) of
<9 have documented evidence of intubation being considered within 30 minutes of arrival at
the major trauma centre (MTC)[3].

3. Emergency anaesthesia and tracheal intubation of major
trauma patients in the emergency department

3.1 Indications
Indications for emergency anaesthesia include but are not restricted to:
e Actual or impending airway compromise
e Actual or impending ventilatory compromise
e Reduced GCS
e Humanitarian indications e.g. severe burns
e Combative or agitated patients, particularly after traumatic brain injury
e Anticipated clinical course requiring intubation e.g. transfer/theatre

Each decision to anaesthetise a trauma patient should be made based on a risk/benefit
assessment. It ultimately remains the decision of the clinical team, often the anaesthetist as
the airway expert is best placed to make this decision in discussion with the trauma team
lead. In ‘Code Red’ patients the decision may be made to volume resuscitate first[4].

3.2 Team roles:

Team roles should be assigned prior to initiation of RSI; these should include but are not
limited to:

- Team leader e.g. ED consultant

- Airway doctor e.g. ICU/anaesthetic consultant or registrar
- Airway assistant e.g. ODP, outreach nurse, ED nurse

- Drug delivery clinician e.g. anaesthetic SHO/registrar.



It is recommended that the drugs are delivered by a clinician familiar with the actions and
doses to help prevent errors. It may be that that the senior clinician is the drug giver to allow
better situational awareness, maintenance of bp, and 2" intubator status.
- Runner e.g. ED nurse, HCA
- Manual in-line stabilisation (MILS) e.g. ED nurse, ED doctor

The team leader should consider the requirement for a present second intubator, senior

ICU/anaesthesia support and/or a clinician providing cricoid pressure.

3.3 Pre-intubation checklist
Local emergency pre-intubation checklists should be used prior to induction. This facilitates
the preparation of the patient, equipment, team and for the difficulty intubation.
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Intubation Checklist : critically ill adults — to be done with whole team present. m@mw BQOA

Prepare the patient

O Reliable IV / 10 access

O oOptimise position
Q  Sit-up?
Q Mattress hard

O Airway assessment
O  Identify cricothyroid
membrane
O Awake intubation option?

O oOptimal preoxygenation
Q 3 mins or ETO, > 85%
O Consider CPAP / NIV
O Nasal O,

O Optimise patient state
O Fluid / pressor/ inotrope
O Aspirate NG tube
QO Delayed sequence induction

O Allergies?
Q 1 Potassium risk?

- avoid suxamethonium

Prepare the equipment

O Apply monitors
Q Sp0O,/ waveform ETCO, /
ECG/BP

O Check equipment
Tracheal tubes x 2

- cuffs checked

Direct laryngoscopes x 2
Videolaryngoscope
Bougie / stylet
Working suction
Supraglottic airways
Guedel / nasal airways
Flexible scope / Aintree
FONA set
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O Check drugs

Consider ketamine
Relaxant

Pressor / inotrope
Maintenance sedation
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Prepare the team

O Allocate roles

One person may have more than one role.

Team Leader

1% Intubator

2 Intubator

Cricoid force

Intubator’s assistant
Drugs

Monitoring patient
Runner

MILS (if indicated)

Who will perform FONA?

0000000000

O Who do we call for
help?

O Who is noting the time?

Prepare for difficulty

O cCan we wake the patient

if intubation fails?

O Verbalise “Airway Plan is:”

Q PlanA:
Drugs & laryngoscopy
Q PlanB/C:
Supraglottic airway
Face-mask
Fibreoptic intubation via
supraglottic airway
QO PlanD:
FONA
Scalpel-bougie-tube

O Does anyone have

questions or concerns?

3.4 Intubation algorithm
3.4.1 Airway equipment (Adult):

Standard airway equipment for adults laid out on airway trolley:
e Laryngoscope handles and MAC blades 3 & 4
e Intubating bougie
e ETT in prepared size and size up and down available

e 10ml syringe

e Waters circuit connected to oxygen supply

e (Catheter mount, HME filter and anaesthetic mask
e Inline ETCO2 connected to monitor and tested

e Tube tape/approved tube securing method

e 2 xnasopharyngeal and oropharyngeal airways for rescue ventilation



e iGEL size 3-5
e Suction on maximum and under trolley
e Tilting trolley

Advanced airway equipment present on difficult airway trolley:
e Videolaryngoscope with standard mac blade and hyper angulated blade
e Magill’s forceps
e Intubating stylet
e Flexible fibreoptic endoscope e.g. AmbuScope
e Front of neck access kit — 10 blade scalpel, 6.0 cuffed ETT, bougie

The exact airway equipment required will be specified by the anaesthetist present. In the
anticipated difficult airway, the route and method for achieving ‘Plan A’ endotracheal
intubation may differ from that outlined above e.g. awake or asleep fibreoptic intubation.

3.4.2 Monitoring:

As per AAGBI guidance, continuous oxygenation saturations, end tidal carbon dioxide, cycling
non-invasive or continuous invasive blood pressure and ECG heart rate monitoring should be
initiated prior to induction of anaesthesia.

3.4.3 Vascular access:
Bilateral wide bore intravenous access is recommended. These should be checked for patency
prior to induction. In some cases IO access may be all that is achievable.

3.4.4 Pre-oxygenation:

Preoxygenate using a waters circuit or high flow nasal cannulae. Consider apnoeic
oxygenation methods and apnoeic ventilation using adjunct and low tidal volumes to ensure
patent airway and to minimise the risk of regurgitation.

3.4.5 Choice of induction drugs:

Modified RSI with fentanyl, ketamine and rocuronium (Figure 1) are advocated by pre-
hospital and hospital trauma services[5]. These agents provide haemodynamic stability,
analgesia and a larger therapeutic window. They have also been shown to be safe in isolated
head injury. The decision regarding induction doses should be taken by an anaesthetist with
experience in managing trauma patients.



Figure 1: Suggested Induction & Sedation Agent Dosing:

A - RSI for shocked, hypovolaemic
trauma patients

B - RSI for haemodynamically stable,
alert trauma patients

eFentanyl / Ketamine / Rocuronium “1:1:1 rule” eFentanyl / Ketamine / Rocuronium “3:2:1 rule”
eFentanyl 1 mcg/kg (may be omitted)
eKetamine 1 mg/kg

eRocuronium 1-1.2 mg/kg

e Fentanyl 3 mcg/kg
eKetamine 2 mg/kg
eRocuronium 1 -1.2 mg/kg

3.4.6 Maintenance of anaesthesia:

Maintenance of anaesthesia should be commenced rapidly after intubation. Typically, this is
a propofol infusion +/- fentanyl boluses. Alternatively, fentanyl and midazolam infusions or
ketamine can be considered.

3.4.7 Emergency drugs:

Haemodynamic instability, bradycardia and a difficult airway should be anticipated.
Emergency medications consisting of but not limited to vasopressors, anticholinergic agents,
sedatives and neuromuscular blockers should be drawn up and accessible during induction
and intubation of the trauma patient.

3.4.8 Intubation technique:

The intubation technique outlined below is for guidance, the exact technique will depend on
the individual patient characteristics and acquired injury pattern and is at the discretion of
the anaesthetist.

3.4.9 Positioning:
Positioning of the trauma patient in ED can be difficult due to environment and associated
injuries. Recommendations are as follows:

Tilting trolley

Trauma mattress

Patient’s head closest to top of trolley as possible

Neutral head position (limit movement if concern re spinal injury)
Cervical collar & Blocks removed and manual in line stabilisation initiated
Team surrounding bed, airway assistant to right of patient (Figure 2)
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Figure 2: Roles of an emergency intubation team [6]



A. Six member intubation team (if only one intubator then 2nd intubator B. Five member intubation team (if only one intubator then 2nd intubator
role not applicable)

role not applicable)

C. Four member intubation team (if only one intubator then 2nd intubator
role not applicabl
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3.4.10 Tracheal intubation procedure:
The focus during the RSI and tracheal intubation is to maintain patient oxygenation. The
procedure for intubation will be led by the anaesthetist present.

Considerations for this period are as follows:
e Laryngoscopy view should be communicated with team leader
e Consider use of bougie as routine even if good view
e Confirm ETT placement with ETCO2 waveform capnography and double check with
auscultation.
e Secure ETT with tape or ETT holder, avoid neck ties in traumatic brain injury
e |nitiate mechanical ventilation and ongoing sedation
e Check ETT cuff inflation pressures
e Consider need for nasogastric or orogastric tube
e Chest x-ray to confirm ETT placement

3.4.11 Simultaneous interventions:
Patients with polytrauma may require management of multiple injuries simultaneously,
either prior to or alongside the induction of anaesthesia. These may include:

¢ Blood component transfusion

e Thoracostomy or chest drain insertion

e Management of raised ICP

e Reduction and splinting of limb fractures

3.4.12 Paediatrics

Trauma anaesthesia in paediatric patients, especially infants and smaller children is an
especially challenging field. Trauma units should consider how they will deliver anaesthesia
to this patient group and the advice or presence of a paediatric anaesthetist may be required
at the time of induction.



4. Anticipated difficult airway in the major trauma patient

In major trauma, all airway intubations are potential difficult airways. As such the pre-
intubation checklists recommend progressing through Plan A, B, C and D as set out in the
Difficult Airway Society (DAS) intubation guidelines (Figure 3).

The pathology associated with major trauma will further complicate the airway. The presence
of facial and airway distortion, blood and debris in the airway, airway burns, maintenance of
c-spine control and chest injury increase the likelihood of progressing through the DAS
algorithm to front of neck access. Resultantly, it may be sensible to mark the cricothyroid
membrane for front of neck access prior to attempted endotracheal intubation.

Rarely, the Plan A intubation will proceed in a non-standard manner e.g. awake fibreoptic
intubation. Decisions to vary from endotracheal intubation require senior anaesthetic
decision making and supervision and occasionally planned intervention from surgical
colleagues e.g. Ear,Nose and Throat. Shared decision making is key to maximising the chances
of a successful outcome.



5. Unanticipated difficult airway in the major trauma patient
The unanticipated difficult airway in a major trauma patient should be managed using
standardised Difficult Airway Society Guidelines as outlined below.

Management of unanticipated difficult tracheal intubation in adults

Plan A: Facemask ventilation and tracheal intubation

Optimise head and neck position

Preoxygenate

Adequate neuromuscular blockade Succeed
Direct / Video Laryngoscopy (maximum 3+1 attempts)

External laryngeal manipulation

Bougie

Remove cricoid pressure

Maintain oxygenation and anaesthesia

’ Declare failed intubation

Plan B: Maintaining oxygenation: SAD insertion

2nd generation device recommended Succeed
Change device or size (maximum 3 attempts)
Oxygenate and ventilate
*Declare failed SAD ventilation
Plan C: Facemask ventilation
Succeed

If facemask ventilation impossible, paralyse
Final attempt at facemask ventilation
Use 2 person technigue and adjuncts

*Declare cico

Plan D: Emergency front of neck access

Scalpel cricothyroidotomy

If in difficulty » call for help

[ Confirm tracheal intubation with capnography J

STOP AND THINK
Options (consider risks and benefits):
1. Wake the patient up
2. Intubate trachea via the SAD
3. Proceed without intubating the trachea
4. Tracheostomy or cricothyroidotomy

[ Wake the patient up J

Post-operative care and follow up
« Formulate immediate airway management plan
+ Monitor for complications
+ Complete airway alert form
« Explain to the patient in person and in writing
« Send written report to GP and local database

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

Figure 3: Difficult Airway Society: Management of difficult tracheal intubation [7]



Failed intubation, failed oxygenation in
the paralysed, anaesthetised patient

CALL FOR HELP

Continue 100% O,
Declare CICO

Plan D: Emergency front of neck access

Continue to give oxygen via upper airway
Ensure neuromuscular blockade
Position patient to extend neck

Scalpel cricothyroidotomy

Equipment: 1. Scalpel (number 10 blade)
2. Bougie
3. Tube (cuffed 6.0mm ID)

Laryngeal handshake to identify cricothyroid membrane

Palpable cricothyroid membrane
Transverse stab incision through cricothyroid membrane
Turn blade through 90° (sharp edge caudally)
Slide coude tip of bougie along blade into trachea
Railroad lubricated 6.0mm cuffed tracheal tube into trachea
Ventilate, inflate cuff and confirm position with capnography
Secure tube

Impalpable cricothyroid membrane
Make an 8-10cm vertical skin incision, caudad to cephalad
Use blunt dissection with fingers of both hands to separate tissues
Identify and stabilise the larynx
Proceed with technique for palpable cricothyroid membrane as above

Post-operative care and follow up
» Postpone surgery unless immediately life threatening
» Urgent surgical review of cricothyroidotomy site
+ Document and follow up as in main flow chart

This flowehart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

Figure 4: Difficult Airway Society: Can’t intubate, can’t oxygenate guidelines [7]



6. Post intubation care in the emergency department:

Post intubation care of the major trauma patient in the emergency department will depend
upon the clinical course of the patient. Considerations for this period include:

e Haemodynamic consequence of anaesthesia, intubation, and positive pressure
ventilation in a hypovolaemic patient.

e Maintenance of anaesthesia, ventilation and 1:1 care, usually in the presence of an
anaesthetist whilst in the Emergency Department or during a transfer

e Haemodynamic goals for the major trauma patient

e Haemodynamic goals for the patient with a traumatic brain injury

e Future planning as to the appropriate location for ongoing patient care e.g., specialist
surgical centre, major trauma centre, local intensive care unit, local theatre

e Prevent hypothermia

7. Onwards transfer:

It is likely that Emergency Anaesthesia will have been performed to allow safe transfer either
for imaging, for treatment within the TU, or to facilitate transfer to the MTC. The following
considerations should be given to transferring intubated trauma patients

e Balancing the time critical nature of injuries with the level of monitoring and
preparation required for transfer. This will require the input of a senior
anaesthetist/intensivist or pre-hospital physician with training in the transfer of
trauma patients.

8. Management of the agitated trauma patient:

Some trauma patients are agitated to the point that standard protocols for induction of
anaesthesia are not practical. In this circumstance consider

e Sedation of the patient with Intra Muscular high strength midazolam (5mg/ml) or
ketamine (50 or 100 mg/ml at a dose of 2-5 mg/kg)

e Prior to sedation prepare a resus area to receive the patient.

e Sometimes the agitated patient will not tolerate monitoring prior to sedation but this
should be ready to be applied immediately the level of sedation allows.

e Once the patient is sedated anaesthesia can proceed in a standard manner.

9. Management and governance

Drug assisted tracheal intubation is one of the highest risk procedures frequently performed
in the Emergency Department and appropriate governance should be in place. This should
include:
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e Review of cases of Emergency Anaesthesia, this may be done through an airway
registry or by local audit

e Evidence of multi-disciplinary high fidelity simulation and sharing of learning from
these events.
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