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Introduction
Rasmussen (1983) described three levels of human information processing in relation to performance: 
 
	skill-based performance: a task that can be performed automatically, without conscious oversight.

 
	rule-based performance: a task or event that occurs outside our day-to-day tasks, that we are not familiar enough to do automatically, but are aware of a procedure or rules we need to follow to perform successfully. 

 
	knowledge-based performance: a novel, unexpected or unfamiliar task or situation. This task requires significant conscious oversight, cognition and planning and represents a high cognitive load leaving little room for complex problem solving. 

 
Routine airway management might be considered ‘skill-based’ performance and rare, once in a career event like CICO Rescue might be considered ‘knowledge-based’ performance. 
 
Advanced airway management including fibre-optic assisted intubation, might be considered a ‘rule-based’ performance and  experience in other industries like aviation demonstrate that checklists and cognitive aids are particularly useful for improving performance and reducing error in this domain. This handbook aims to provide basic procedural guidance and checklists to improve the likelihood of success in what is frequently a high stress, high stakes undertaking and more likely a ‘rule-based’ performance activity. 
 
Embarking on managing a difficult airway therefore, particularly in the emergent setting, requires specialised training, familiarity in the technique, ‘hands-off’ team leadership and, for the professional: checklists and established procedures.
 
Studies are littered with case examples of airways gone wrong and The National Audit Plan 4 (NAP4) study in the United Kingdom identified themes such as poor planning, lack of experience and lack of airway strategy where patients died. Airway events, whilst rare, constitute a disproportionally high rate of death or disability and should be approached with a sense of commitment to our craft in the same way as other professions do, such as pilots. We wouldn’t expect a pilot flying our aircraft to abandon a pre-landing checklist and just ‘have a go’ from memory! 
 
In this regard, advanced airway management, perhaps more than any other area of anaesthesia, should lead us to the relentless pursuit of excellence, and this includes embracing known strategies to improve performance and therefore reduce mortality and morbidity. 
 
 
An Approach to the Challenging Airway
 
Choosing a particular airway technique will depend on factors such as:
 
	Patient complexity and compliance

	Equipment available

	Proceduralist skill set

	Clinical urgency

	Location (Theatre or out of theatre)

 
Any one of these factors, such as clinical urgency, may drive a particular technique towards an immediate course of action rather than a more deliberate approach. At any time during the course of managing a difficult or threatened airway, we should be able to enact our ‘immediate action’ plan, usually a Rapid Sequence Induction and intubation. 
 
A useful decision-making tool in these situations is Adam Rehak’s ‘airway triage’:￼[image: airway_triage.jpg] 
Patients in-extremis may need a rapid airway plan, almost always a RSI and ‘do your best’. This constitutes a ‘Crack On’ situation. Those not requiring immediate airway management, but deemed not stable enough for transfer to the operating theatre may warrant a ‘Stay & Play’ situation, ie managed in the Emergency Department or ICU and equipment and staff brought to you. 
 
Stable patients who can be transferred safely are likely best suited to ‘Head for Home’, ie the operating theatre, for definitive airway management. 
 
Once a decision has been made on location, a decision should be made on what ‘endpoint’ is safest for the patient for the chosen technique. Options include:
 
	Non-surgical versus Surgical (such as awake tracheostomy)

 
•  Awake versus Asleep (which can include sedation, such as ketamine)
 
	Spontaneously Breathing versus Apnoea

 
A non-compliant patient with suspected blunt laryngeal trauma for example, may warrant an asleep, spontaneously breathing technique. A cooperative, otherwise well patient for elective surgery may warrant an awake, spontaneously breathing technique. 
 
Once a decision has been made on the endpoint the patient needs to be in, a technique can be selected and this constituents the primary airway plan. 
 
The next step is to consider ‘What is the plan if this plan fails?’ A ‘Plan B’ is then considered, and the process repeated. A series of plans is then formed that might look something like:
 
Plan A: AFOI
Plan B: Asleep spont breathing FOI
Plan C: RSI with VL
Plan D: LMA
Plan E: CICO Rescue
 
Once all plans are briefed, roles allocated, equipment checked and rehearsals undertaken, it can be said an airway strategy has been formed. 
 
This handbook consists of a series of commonly used advanced airway techniques at Royal North Shore Hospital in Sydney, Australia. It is not intended as a definitive ‘how-to’ guide or textbook. It should be used as an aide-memoire and procedural checklist to prepare, train or conduct a particular technique so that performance can be at least ‘rule-based’ rather than merely ‘knowledge-based’. 
 
It is a ‘living document’ that will require frequent updating based on your feedback. 
 
A list of references is provided in the last section, and an accompanying ‘app’ is also underway to support this document with videos demonstrating each technique.
 
This document does not replace supervised training, nor will it cover every possible permutation, but it is hopeful it proves a useful scaffold for education and handy checklist for the cases where you only get one chance to get it right.
 
Who plans wins. 
 
Bill Bestic
 
 

A word from Chris sparks
 
I can teach a navy medic to insert an LMA (and put the Sevo on 2%) in two days. I can teach an intern to safely insert a Central line with ultrasound in 2 hours. I can teach a resident to insert a femoral arterial line in about 2 hours. I can teach a nurses aid in Honiara to give ketamine in one morning. But advanced Advanced Airway Management is what separates us from Marge and Homer Simpson and Weasels. It might take 500 cases to become truly good. It may be that less than five truly difficult airways in your career will define you. They will be the cases that will you be thinking of while some well meaning soul drones on at your farewell dinner or drinks.
 
Thanks to the CMAC and the Glidescope you will have to be creative to get to 500. Paradoxically the few remaining cases that need a fiberoptic can be truly truly difficult. All those talks on Dexmedetomidine vs Propofol vs Remifentanyl might start to appear insignificant.
 
With difficult difficult cases, more important might be: 
 
	antisialogue early and often; 

	no sedation until you are sure it is safe; 

	attention to detail in every step; 

	check all your equipment before you start; 

	talking to your excellent help; 

	making the airway truly numb with lignocaine before you start your respiratory tract journey; 

	the humility to pick the rare case where you should ask someone older, uglier and more damaged to stand beside you while you do this case; and 

	the wisdom to know that your plan may well fail and already be thinking of your alternate plan as you commence Plan A. At the same time it is important to hide your fear and falsely convey your savoir faire, sangfroid and joie de vivre to the helpers around lest they start to panic and go urgent shopping for toilet paper before you start.

 
Learning by watching someone good is often better than making random pokes with a scope at a sea of sputum, saliva and blood on your own. Modern airway management means being able to see where you are heading.
 
Remember a wise schmuck once said: 
 
“If you cannot intubate and cannot oxygenate: then if you ask for the Fibre-optic Bronchoscope you will surely kill the patient.”
 
Good Luck, work hard and stay cheerful.
 
Chris
 

Storz FOB setup
_________________________________________________
 
step 1
 
[image: bullet] Select adult (5.2mm) or paed (4mm) scope (ask anaesthetist which scope they will use and where they want positioned)
[image: bullet] Do not discard paper cover sheet￼[image: Circle Circle]
Step 2  (3 things off):
[image: bullet] Cleaning cap off cable connector
[image: bullet] Pressure compensation cap off suction port
[image: bullet] Cap off instrument channel￼[image: Cleaning cap & Cable connector Pressure cap Instrument channel]
 
 
Step 2  (3 things on):
[image: bullet] Plug cable connector into monitor, line up arrows (see picture)
[image: bullet] Attach suction valve to suction port and connect cut surgical suction tubing (leave anaes suction with yankauer)
[image: bullet] Attach cap to instrument channel port
￼[image: Instrument channel cap Suction valve Line up arrows  Monitor connection]
Troubleshooting:
[image: bullet] Turn power off at wall, then power on again
[image: bullet] Ensure monitor turned on (switch is on rear of monitor)
[image: bullet] Use input switch to have both CMAC and FOB in view
 
 
 

ASLEEP TECHNIQUES
 
LMA-to-ETT <Asleep>
 
LMA-to-ETT <Spont breathing>
 
KFOI
 
STRIVE-HI
 

LMA-to-ETT  <asleep>
_________________________________________________
 
What
A conversion of in-situ LMA to ETT via paed FOB and AIC. 
 
when
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe

	Maintain	Convert	Replace

* see Green Zone Strategies*
How
	Pt asleep with LMA in-situ (either rescue LMA or deliberate)

	See also GZ strategies on page 46

	AIC preloaded on 4mm/3.8mm FOB advanced through LMA into trachea

	FOB removed, CEC inserted through AIC

	LMA removed over AIC/CEC

	COETT railroaded over AIC with VL

 
Expert tips
	Use classic 3 or 4 LMA (same internal diameter) or iGel. Can cut arch bars on classic, but also try leaving them in (like you find if airway rescued by LMA)

	AIC won’t fit over adult scope

	Use small amount thick eye lube on scope, tape AIC to top of scope

	Use 14F or 11F CEC to add length to AIC to avoid losing in trachea

	Can stand behind pt at head (recommended), or in front

	Jaw thrust or laryngoscope useful when railroading ETT over AIC and VL works well

	Move AIC/CEC to pt right side mouth before insert laryngoscope

LMA-to-ETT - <asleep>
_________________________________________________
 
Preparation 
 
	People/roles	equipment	Drugs	Setup
	Team Leader	LMA	RSI drugs
-propofol
-Sux or roc
	Pt supine
	Airway operator	RSI backup
-laryngoscope
-ETT
-bougie
	Muscle relaxant	Tower end of bed (note short cable on FOB) if standing behind pt
	Airway assistant	FOB 4mm or 3.8mm	Propofol	VL connected and set up on second screen
	Drugs	ETT	Fentanyl 100mcg	Surgical suction connected
	CICO Rescuer	AIC	Midazolam	 

	checklist reader	14F/11F CEC	 
	 

	 
	VL	 
	 


 
 
LMA-to-ETT - <asleep>
_________________________________________________￼[image: AIC Swivel connector LMA with arch bars cut AIC with CEC]
 

LMA-to-ETT <asleep> procedure checklist
[image: bullet] Pt allergies confirmed and consider 400mcg IM Glyco
[image: bullet] Drugs and laryngoscope checked for emergency RSI
[image: bullet] Confirm 4mm (paed) FOB set up and AIC preloaded
[image: bullet] Anaes Machine checked and room layout confirmed
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: LMA2ETT
[image: bullet] Plan B: return to LMA/FMV
[image: bullet] Plan C: RSI with VL
[image: bullet] Plan D: CICO rescue
 
[image: bullet] Pt pre-oxygenated (aim ETO2 > 80%)
[image: bullet] Induction drugs given including muscle relaxant
[image: bullet] LMA inserted
[image: bullet] ETCO2 confirmed
[image: bullet] Pt on mandatory ventilation
[image: bullet] Swivel connector applied to LMA
[image: bullet] Confirm pt asleep and receiving anaesthetic (IV or VA)
 
PAUSE POINT: Allow ETO2 > 80% & 
Brief and check equip for next stage
 
[image: bullet] Assistant gives jaw thrust if needed for FOB view of cords
[image: bullet] AIC loaded, FOB advanced down LMA to 2cm short of carina. AIC advanced off FOB under vision.
[image: bullet] Check AIC length at teeth, hold AIC and remove FOB
[image: bullet] CEC advanced down AIC until stops
[image: bullet] LMA removed over AIC/CEC, holding AIC at all times
[image: bullet] Move AIC/CEC to pt right corner mouth
[image: bullet] Insert VL, jaw thrust if required, and advance ETT (hold AIC)
[image: bullet] AIC/CEC removed, circuit applied
[image: bullet] Confirm ETCO2
[image: bullet] Debrief & submit airway audit 

LMA-to-ETT <spont breathing>
_________________________________________________
 
What
Insertion of LMA in spont breathing pt, then converted to ETT via FOB. 
 
when
Good when traumatic airway and need to protect FOB from blood using LMA as conduit.
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe

	Maintain	Convert	Replace

*see Green Zone strategies*
 
How
	Pt asleep (disassociated) with ketamine

	Tongue and oropharynx sprayed with 10% LA

	Classic LMA lubricated with LA gel is gently inserted 

	ETCO2 confirmed, Sevo started

	10% LA spray down LMA and then 5ml of 2% LA

	AIC preloaded on 4mm FOB advanced through LMA into trachea. AIC advanced into trachea under vision.

	FOB removed, CEC inserted through AIC

	LMA removed over AIC/CEC

	COETT railroaded over AIC with VL or laryngoscope

 
Expert tips
	Use classic 3 or 4 LMA (same ID) and cut arch bars prior

	Gentle jaw thrust will help LMA insertion

	other tips as per LMA-to-ETT asleep technique

	Fent 10mcg boluses to RR < 10

	IM Glyco given early

 
LMA to ETT <spont breathing>
_________________________________________________
 
Preparation 
	People/roles	equipment	Drugs	Setup
	Team Leader	LMA 3 and 4	RSI drugs
-propofol
-sux/roc
	Pt sitting 45 deg
	Airway operator	RSI backup
-drugs
-Laryngoscope
-ETT
-bougie
	Muscle relaxant	Tower behind pt
	Airway assistant	FOB 4mm or 3.8mm	Propofol	VL set up
	Drugs 	ETT	10% LA spray	 

	CICO Rescuer	AIC	2% LA in 5mls	 

	checklist reader	14F/11F CEC	LA gel	 

	 
	HFNO	Ketamine (200mg/20mls)	 

	 
	VL	Fentanyl 100mcg in 10mls (10mcg/ml)	 

	 
	Bite block	Labetalol or metoprolol	 


 
	
 
 

LMA-to-ETT <spont breathing>  procedure checklist
[image: bullet] Pt allergies confirmed 
[image: bullet] Glyco 400mcg IM ASAP (min 15 mins prior)
[image: bullet] Fentanyl 10mcg boluses to RR < 10
[image: bullet] Drugs and laryngoscope checked for emergency RSI
[image: bullet] Confirm 4mm (paed) FOB set up and AIC preloaded
[image: bullet] Anaes Machine checked and room layout confirmed
[image: bullet] LMA arch bars cut and LA gel to sides
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: LMA-2-ETT via spont breathe LMA
[image: bullet] Plan B: return to LMA/FMV
[image: bullet] Plan C: RSI with VL
[image: bullet] Plan D: CICO rescue
 
[image: bullet] Pt pre-oxygenated with HFNO at 10-20 l/min if possible
[image: bullet] Tongue, pillars and oropharynx sprayed with 10% LA
 
CAUTION: Final check all ready as pt can lose airway once start ketamine
 
[image: bullet] Ketamine 50mg then 20mg q3mins until disassociation (usual dose 100-150mg). Go slow. Confirm no response to voice or stimulation. 
[image: bullet] LMA gently inserted with each pt breath. If pt resists or pulls back, STOP, give ketamine 20mg and reassess. Use gentle jaw thrust to insert. 
[image: bullet] ETCO2 confirmed
[image: bullet] Sevo on, swivel connector applied, Sevo started if using. 
[image: bullet] Insert bite block on back molars
 
PAUSE POINT: Allow ETO2 > 80%
 
 
[image: bullet]10% LA sprayed down LMA with long nozzle, circuit reapplied to aerosolise 
 
 CAUTION: pt may cough, be prepared with small propofol bolus
 
[image: bullet] Wait for pt to settle
[image: bullet] 2% LA 5mls squirted down LMA (pt may cough)
[image: bullet] jaw thrust (gentle)
[image: bullet] AIC loaded, FOB advanced down LMA to 2cm short of carina. Advance AIC off FOB under vision and check AIC distance at teeth.
[image: bullet] FOB removed, CEC advanced down AIC
[image: bullet] muscle relaxant given
[image: bullet] LMA removed over AIC/CEC, holding AIC at all times
 
[image: bullet] Move AIC/CEC to pt right corner mouth
 
[image: bullet] Insert VL, jaw thrust, and advance ETT
[image: bullet] AIC/CEC removed, circuit applied
[image: bullet] Confirm ETCO2
 
[image: bullet] Debrief & submit airway audit
 
 
LMA to ETT <spont breathing>
_______________________________________________￼[image: Rectangle Example of situation where LMA to ETT technique can be used to protect FOB from blood. ]
 

KFOI
_________________________________________________
 
What
FOI in a ketamine disassociated pt.
 
when
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	Pt asleep (disassociated) with ketamine

	FOB with adult/5.2mm scope and preloaded 6.5mm Fastrach COETT nasally

 
Expert tips
	prep pt with 400mcg IM glyco ASAP (min 15mins prior)

	Give 10mcg boluses of fentanyl to approx RR<10

	HFNO applied at 20-30 l/min

	Spray both nostrils with cophenylcaine forte

	Spray selected nostril with 10% LA spray and reapply HFNO to help aerosolise

	Have pt open mouth and spray back of oropharynx with 10% LA before ketamine

	Have pt sitting 45 degrees and do procedure from front

	Once ready, give bolus 50mg IV ketamine and wait at least 3-5 mins between doses. Usual dosing 100-150mg. 

	bolus ketamine q5mins until completely disassociated 

	If BP too high consider labetalol or metoprolol

	If pt reaches for scope or reacts at any time, stop, pull out and give more (20mg boluses) ketamine

	Use alco wipe to attach 15mm connector to Fastrach ETT

 
KFOI
_________________________________________________
 
Preparation 
 
	People	equipment	Drugs	Setup
	Team Leader	FOB 5.2mm	Glyco 400mcg	Pt sitting 45 deg
	Airway operator	Fastrach ETT 6.5mm	Ketamine	Tower behind pt
	Airway assistant	LMA rescue	Cophenylcaine 	VL backup
	Drugs	RSI rescue
-laryngoscope
-ETT
-bougie
	10% LA spray	 

	CICO rescuer	CICO rescue	RSI drugs
-propofol
-sux/roc
	 

	checklist reader	HFNO	Propofol	 

	 
	VL	Labetolol	 

	 
	 
	Fentanyl 100mcg in 10mls	 


 
 
KFOI
_________________________________________________￼[image: Fastrach ETT (use alcohol wipe to connect 15mm connector to tube)]￼[image: Use ‘EXTUBATION ALERT’ sticker]
 

KFOI procedure checklist	
[image: bullet] Pt allergies confirmed
[image: bullet] Glyco 400mcg IM ASAP
[image: bullet] HFNO applied, 20-30 l/min
[image: bullet] Fentanyl 10mcg IV q5mins to RR<10
[image: bullet] Drugs and VL checked for emergency RSI
[image: bullet] Confirm 5.2 mm (adult) FOB set up with suction
[image: bullet] Anaes Machine checked and room layout confirmed
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: KFOI
[image: bullet] Plan B: RSI with VL
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] Cophenylcaine to both nostrils 
[image: bullet] 10% LA to selected nostril, reapply HFNO
[image: bullet] 10% LA to back of oropharynx, pt pokes tongue out
[image: bullet] Ketamine 50mg then 20mg q3mins until disassociation. Usual dose 100-150mg. 
[image: bullet] Consider BP control if needed (eg labetolol)
 
CAUTION: Ensure pt completely disassociated (nystagmus, non-verbal, no response to simulus) before proceeding with FOB
 
[image: bullet] Preload Fastrach 6.5mm COETT onto FOB and eye lube on inside and outside around cuff
[image: bullet] Check suction working on FOB
 
[image: bullet] Place HFNO into pt mouth and turn up to 50-70 l/min
[image: bullet] Advance FOB down selected nostril
[image: bullet] Scope ‘tight’ (straight) at all times and control on shoulder
[image: bullet] Back of oropharynx, assistant applies gentle jaw thrust
[image: bullet] Scope into trachea, ID carina and stop short, advance ETT by assistant
 
[image: bullet] Circuit applied, ETCO2 confirmed
 
[image: bullet] Propofol and muscle relaxant given
[image: bullet] COETT cuff inflated (not before drugs)
[image: bullet] Volatile or TIVA turned on
 
[image: bullet] Debrief & submit airway audit 
 

STRIVE-HI
_________________________________________________
 
What
HFNO in spont breathing pt with propofol sedation
 
when
Can use without airway for foreign body removal/suspension laryngoscopy or for spont breath intubation or FOI
 
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	HFNO applied and gradually increased to 70 l/min

	Marsh model Propofol TCI to pt sleep but spont breathing

	10% LA sprayed to oropharynx and cords

 
Expert tips
	prep pt with 400mcg IM glyco as early as possible (min 15mins)

	HFNO applied at 20-30 l/min then gradual increase

	Have pt open mouth and spray back of oropharynx with 10% LA

	Marsh model propofol TCI start at 2 and increase as required to keep pt breathing but asleep

	Increase by 1 at time on TCI (Cp-Ce=1)

	Consider low dose remifentanil infusion during suspension laryngoscopy but beware apnoea. 

 
 
strive-hi
_________________________________________________
 
Preparation 
 
	People/role	equipment	Drugs	Setup
	Team Leader	HFNO	Glyco 400mcg	Pt sitting 45 deg or supine
	Airway operator	TCI pump	Propofol	 

	Airway assistant	LMA rescue	10% LA spray	 

	Drugs	RSI rescue
-laryngoscope
-ETT
-bougie
	Midazolam	 

	CICO rescuer	CICO rescue	RSI drugs
-propofol
-Sux/roc
	 

	Checklist reader	ETT or FOB	+/- remifentanil	 

	 
	Suction	 
	 

	 
	+/- VL	 
	 

	 
	Dental mouth props	 
	 


 
 
strive-hi
_________________________________________________￼[image: High Flow Nasal Oxygenation unit]
 

STRIVE-HI procedure checklist
[image: bullet] Pt allergies confirmed
[image: bullet] Glyco 400mcg IM
[image: bullet] Drugs and VL checked for emergency RSI
[image: bullet] Anaes Machine checked and room layout confirmed
[image: bullet] Monitor RR via ECG impedance (Monitor setup/resp/show)
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: STRIVE-HI
[image: bullet] Plan B: RSI with CMAC
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] HFNO applied, 30 l/min then gradual increase to 50l/min
[image: bullet] 10% LA to back of oropharynx, pt pokes tongue out
[image: bullet] Final check for RSI back up as pt may lose airway 
 
[image: bullet] Propofol (Marsh model) TCI (Cp-Ce=1) start at 2mcg/ml increasing by 1 mcg/ml as Ce reaches Cp until endpoint
[image: bullet] HFNO increases to 70 l/min when pt unconscious
[image: bullet] Insert dental prop (pt left side mouth molars)
[image: bullet] Gentle jaw thrust as required
[image: bullet] DL at approx Ce 5-6 mcg/ml
[image: bullet] Co-phenylcaine forte or 10% LA sprayed to epiglottis, vocal cords and subglottic trachea
[image: bullet] Suspension laryngoscopy usually at 6-7 mcg/ml
 
CAUTION: Consider low does remifentanil if required, beware apnoea
 
[image: bullet] Debrief & submit airway audit
 
 

AWAKE TECHNIQUES
 
AFOI 1
 
AFOI 2
 
AFOI 3
 
Tomahawk
 

AFOI  Method 1
_________________________________________________
 
What
FOI in awake patient. 
 
when
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	Pt awake and well topicalised with low dose TCI remifentanil infusion 

	FOB with adult/5.2mm scope and preloaded 6.5mm Fastrack COETT nasally

 
Expert tips
	prep pt with 400mcg IM glyco as early as possible (min 15mins)

	HFNO applied at 20-30 l/min

	Spray both nostrils with cophenylcaine forte

	Remifentanil TCI 0.5 - 5.0 ng/ml 

	Beware pt apnoea with remi

	Spray selected nostril with 10% LA spray and reapply HFNO to help aerosolise

	Have pt open mouth and spray back of oropharynx with 10% LA

	Have pt sitting 45 degrees and do procedure from front

	FOB ready including epidural catheter with 2% lig in 2ml syringes 

	Rotate ETT if stuck on glottis

	Don’t inflate cuff whilst pt awake

 
AFOI 1
_________________________________________________
 
Preparation 
 
	People/role	equipment	Drugs	Setup
	Team Leader	FOB 5.2mm	Glyco 400mcg	Pt sitting 45 deg
	Airway operator	Fastrach ETT 6.5mm	Midazolam	 

	Airway assistant	LMA rescue	Cophenylcaine 	 

	Drugs	RSI rescue
-laryngoscope
-bougie
	10% LA spray	 

	CICO rescuer	CICO rescue	RSI drugs
-propofol
-sux/roc
	 

	checklist reader	HFNO	Propofol	 

	 
	Epidural catheter	Remifentanil	 

	 
	Dental bite block (mouth prop)	2% lig in 3mls syringes x 5	 


 

AFOI 1 procedure checklist
[image: bullet] Pt allergies confirmed 
[image: bullet] Glyco 400mcg IM
[image: bullet] Remifentanil TCI 0.5-5 ng/ml
[image: bullet] Drugs checked for emergency RSI
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: AFOI
[image: bullet] Plan B: RSI with VL
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] HFNO applied, 20-30 l/min
[image: bullet] Cophenylcaine to both nostrils 
[image: bullet] 10% LA to selected nostril, reapply HFNO
[image: bullet] 10% LA to back of oropharynx, pt pokes tongue out
[image: bullet] Preload Fastrach 6.5mm COETT onto FOB
[image: bullet] Check suction working on FOB
[image: bullet] Check epidural catheter taped in place and 2% LA ready
[image: bullet] Advance down selected nostril
[image: bullet] Back of oropharynx, assistant applied gentle jaw thrust
[image: bullet] Stop above cords, spray with 2% LA via epidural catheter
[image: bullet] Scope into trachea, carina identified, advance ETT
[image: bullet] Circuit applied
[image: bullet] ETCO2 confirmed
 
[image: bullet] Propofol and muscle relaxant given
[image: bullet] COETT cuff inflated (not before drugs)
[image: bullet] Volatile or TIVA turned on
 
[image: bullet] Debrief & submit airway audit 
 

AFOI  Method 2 <Fahey Nasal>
_________________________________________________
 
What
FOI in awake patient. 
 
when
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	Pt awake and well topicalised with low dose TCI remifentanil infusion 

	FOB with adult/5.2mm scope and preloaded 7mm COETT nasally (can be PVC, nasal, or Fastrach)

 
Expert tips
	Glyco 400mcg IM at red line

	Drixine 3 sprays each nostril at red line

	Drixine 3 sprays each nostril in anaes bay then assess most patent nostril 

	Lignocaine 2% gel (IDC syringe), 5ml each nostril, allow 5mins. Tell pt not to sniff it back, if it runs back, let them swallow it. 

	2% lignocaine atomised (4ml to best nostril)

	Spray 1-2m ml as pt takes big sniff (they will cough a bit)

	Smear 2% lignocaine gel 

	insert tube gently on best side, inferomedial to inferior turbinate along floor of nose

	if resistance, insert FOB to nasopharynx, then pass tube

	if unable, swap to other nostril

	2% lignocaine down epidural catheter, spray each structure you see on FOB:

	1-2 ml on inferior surface of epiglottis

	2ml on vocal cords

	2ml trachea

	Spray as pt takes deep breath (you need to instruct them)

	do not touch carina

	tell pt you will gently advance tube each time they take a deep breath (this opens the larynx)

	advance 1-2cm at a time

	Watch the screen, advancing the tube will drag the scope further in, withdraw scope as required to say mid trachea

	Do not inflate cuff until pt asleep

	lower dose propofol needed for induction as tube is already in

	If surgeon needs LA, watch total dose!

	Can make atomiser as follows:

	3-way tap connected to 14g cannula

	O2 tubing and 10ml of syringe of LA

	O2 at 6 l/min

	Give text spray of 1ml onto pt hand so they know what to expect 

	Warming FOB and anti-fog helps prevents fogging, warming ETT makes it softer

	If ETT gets stuck in larynx, likely snagging on arytenoid, withdraw ETT slightly, insert again when pt takes deep breath and rotate anticlockwise

	Pt needs to think the FOI is routine. Look confident (even if you are not!), and avoid using the word ‘awake’ when describing the technique to the pt. 

	If using RAE, will need lots of polyvisc lube, otherwise gets stuck on FOB

 
AFOI  2 <Fahey Nasal>
_________________________________________________
 
Preparation 
 
	People/role	equipment	Drugs	Setup
	Team Leader	FOB 5.2mm	Glyco 400mcg	Pt sitting 45 deg or supine
	Airway operator	ETT 7.0 in bottle of  hot water	muscle relaxant	 

	Airway assistant	LMA rescue	Cophenylcaine 	 

	Drugs	RSI rescue
-laryngoscope
-bougie
	10% LA spray	 

	CICO rescuer	CICO rescue	RSI drugs
-propofol
-sux/roc
	 

	checklist reader	Hudson mask	Propofol	 

	 
	Epidural catheter	Remifentanil	 

	 
	Atomiser:
-14g canula
-3-way tap
-O2 tubing
	2% lig in 10ml syringe	 

	 
	10 ml syringe
5ml syringe
3 ml syringes
	2% lignocaine gel (IDC syringe)	 

	 
	Tongue depressor	 
	 


 

AFOI 2  <Fahey Nasal>  procedure checklist
[image: bullet]Pt allergies confirmed 
[image: bullet] Glyco 400mcg IM at red line
[image: bullet] Drixine nasal spay x 3 to each nostril at red line
[image: bullet] Drixine nasal spray x 3 to each nostril in anaes bay
[image: bullet] 5ml of 2% lignocaine gel (IDC syringe) to each nostril
[image: bullet] Move into theatre, monitoring and oxygen on
[image: bullet] Remifentanil TCI 0.5-2 ng/ml
[image: bullet] Drugs checked for emergency RSI
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: AFOI
[image: bullet] Plan B: RSI with CMAC
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] O2 applied (Hudson or otherwise)
[image: bullet] 2% LA (4 ml) atomised to best nostril as pt takes big sniff
[image: bullet] 2% LA gel to end of ETT and inserted to oropharynx
 
[image: bullet] Check suction working on FOB
[image: bullet] Check epidural catheter taped in place and 2% LA ready
[image: bullet] Advance down selected nostril
[image: bullet] Spray as you go with pt breaths: epiglottis, cords, trachea
 
[image: bullet] ID carina but don’t touch
[image: bullet] Advance ETT, beware arytenoid hang-up
 
[image: bullet] Circuit applied, ETCO2 confirmed
[image: bullet] Propofol and muscle relaxant given
[image: bullet] COETT cuff inflated when pt asleep
[image: bullet] Volatile or TIVA turned on
[image: bullet] Debrief & submit airway audit 
 

AFOI  Method 3  <fahey oral>
_________________________________________________
 
What
FOI in awake patient through mouth. 
 
when
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	Pt awake and well topicalised with low dose TCI remifentanil infusion 

	FOB with adult/5.2mm scope and preloaded 7mm Fastrach or PVC COETT oral

 
Expert tips
	Glyco 400mcg IM at red line

	10% LA spray using tongue depressor and light:

	3 sprays to oropharynx

	3 sprays to left tonsillar pillars

	3 sprays to right tonsillar pillars

	4% lignocaine paste (ointment):

	10 cent size blob on tongue depressor, invert and place as far bak on tongue as possible - pt holds it there by biting - takes 3-4 mins to melt

	Then move into theatre

	Berman Airway:

	4% lignocaine ointment blob on tip

	Gently insert about halfway, ask pt to poke out tongue

	Assisant needs to hold Berman in midline of tongue

	2% LA atomised:

	4ml through Berman airway

	spray 1-2 ml as pt takes deep breath (will cough a bit)

	Advance FOB through Berman, if see only ‘pink’, get pt to take deep breath and/or gently insert Berman a bit further 

	2% lignocaine down epidural catheter, spray each structure you see on FOB:

	1-2 ml on inferior surface of epiglottis

	2ml on vocal cords

	2ml trachea

	Spray as pt takes deep breath (you need to instruct them)

	Do not touch carina

	Tell pt you will gently advance tube each time they take a deep breath (this opens the larynx)

	advance 1-2cm at a time

	watch the screen, advancing the tube will drag the scope further in, withdraw scope as required to say mid trachea

	Do not inflate cuff until pt asleep

	Lower dose propofol needed for induction as tube is already in

	If surgeon needs LA, watch total dose!

	Can make atomiser as follows:

	3-way tap connected to 14g cannula

	O2 tubing and 10ml of syringe of LA

	O2 at 6 l/min

	Give text spray of 1ml onto pt hand so they know what to expect 

	Warming FOB and anti fog helps prevents fogging, warming ETT makes it softer

	If ETT gets stuck in larynx, likely snagging on arytenoid, withdraw ETT slightly, insert again when pt takes deep breath and rotate anticlockwise

	Pt needs to think the FOI is routine. Look confident (even if you are not!), and avoid using the word ‘awake’ when describing the technique to the pt.

 
 
AFOI 3  <fahey oral>
_________________________________________________
 
Preparation 
 
	People/role	equipment	Drugs	Setup
	Team Leader	FOB 5.2mm	Glyco 400mcg	Pt sitting 45 deg or supine
	Airway operator	Fastrach ETT 6.5mm	muscle relaxant	 

	Airway assistant	LMA rescue	4% lignocaine ointment	 

	Drugs	RSI rescue
-laryngoscope
-bougie
	10% LA spray	 

	CICO rescuer	CICO rescue	RSI drugs
-propofol
-sux/roc
	 

	checklist reader	O2 via Hudson mask	Propofol	 

	 
	Epidural catheter	Remifentanil	 

	 
	Berman Airway	2% lig in 10ml syringe	 

	 
	Tongue depressor	 
	 

	 
	Atomiser:
-14g canula
-3-way tap
-O2 tubing
	 
	 


 
 

AFOI  3  <fahey oral>  procedure checklist
[image: bullet] Pt allergies confirmed 
[image: bullet] Glyco 400mcg IM at red line
[image: bullet] 10% LA spray using tongue depressor and light:
[image: bullet] 3 x sprays to oropharynx
[image: bullet] 3 x sprays to left tonsillar pillars
[image: bullet] 3 x sprays to right tonsillar pillars
[image: bullet] 4% lignocaine ointment (10 cent size blob) to tongue depressor, invert and place far back on tongue, pt bites
[image: bullet] Move into theatre, monitoring and oxygen on
[image: bullet] Remifentanil TCI 0.5-2 ng/ml
[image: bullet] Drugs checked for emergency RSI
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: AFOI
[image: bullet] Plan B: RSI with CMAC
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] Berman Airway:
[image: bullet] 4% LA ointment on tip
[image: bullet] Gentle insert to halfway
[image: bullet] Pt pokes out tongue
[image: bullet] Assistant holds Berman in midline
[image: bullet] 2% LA (4 ml) atomised through Berman as pt takes breath, 1-2ml at at time
 
[image: bullet] Check suction working on FOB
[image: bullet] Check epidural catheter taped in place and 2% LA ready
[image: bullet] Advance FOB through Berman as pt takes deep breath
 
CAUTION: If seeing ‘pink’ get pt to take deep breath and/or gently insert Berman Airway a bit further
 
[image: bullet] Spray as you go with pt breaths: epiglottis, cords, trachea
 
[image: bullet] ID carina but don’t touch
[image: bullet] Advance ETT, beware arytenoid hang-up
 
[image: bullet] Circuit applied, ETCO2 confirmed
[image: bullet] Propofol and muscle relaxant given
[image: bullet] COETT cuff inflated when pt asleep
[image: bullet] Volatile or TIVA turned on
[image: bullet] Debrief & submit airway audit
 

TOMAHAWK
_________________________________________________
 
What
Hyperangulated VL blade awake intubation from front of patient
 
when
Consider for blunt laryngeal trauma
	Non-compliant
v
Compliant
	Asleep
v
Awake
	Apnoea
v
Spont Breathe


 
How
	Pt awake and well topicalised with low dose TCI remifentanil infusion or ketamine for asleep version

 
Expert tips
	prep pt with 400mcg IM glyco as early as possible (min 15mins)

	HFNO applied at 20-30 l/min

	Spray oropharynx with 10% LA esp pillars and tounge

	Pt can hold D-blade for next spray as close to cords as possible

	Then you take D-blade and advance PVC COETT or bougie

	Consider using FOB with preloaded COETT and use as a guidable bougie

	Consider dental bite blocks on molars to prevent pt biting FOB

	 Options include remifentanil TCI or fentanyl boluses to RR<10 or ketamine to disassociation

 
 
Tomahawk
_________________________________________________
 
Preparation 
 
	People/roles	equipment	Drugs	Setup
	Team Leader	FOB 5.2mm	Glyco 400mcg	Pt sitting 45 deg
	Airway operator	PVC COETT	Midazolam	 

	Airway assistant	LMA rescue	Cophenylcaine 	 

	Drugs	RSI rescue	10% LA spray	 

	CICO rescuer	CICO rescue	RSI drugs	 

	checklist reader	HFNO	Propofol	 

	 
	CMAC D-blade	Remifentanil	 

	 
	Bougie	+/- ketamine	 

	 
	Dental bite blocks	 
	 


 
 
Tomahawk
________________________________________________￼
[image: Initial sprays of LA can be done with patient holding laryngoscope]
[image: Dental bite blocks (mouth prop)]
	

Tomahawk procedure checklist	
[image: bullet] Pt allergies confirmed
[image: bullet] Glyco 400mcg IM
[image: bullet] +/- Remifentanil TCI 0.5-5 ng/ml
[image: bullet] Drugs and VL checked for emergency RSI
 
[image: bullet] Roles allocated & Plans briefed by Team Leader
[image: bullet] Plan A: Tomahawk 
[image: bullet] Plan B: RSI with VL
[image: bullet] Plan C: LMA/FMV
[image: bullet] Plan D: CICO rescue
 
[image: bullet] HFNO applied, 20-30 l/min
[image: bullet] 10% LA to back of oropharynx, pt pokes tongue out
[image: bullet] Pt holds D-blade
[image: bullet] 10% LA back of oropharynx aiming for cords
[image: bullet] Operator takes D-blade
[image: bullet] +/- dental bite blocks 
[image: bullet] Advance COETT or use FOB with preloaded COETT 
[image: bullet] Back of oropharynx, assistant applied gentle jaw thrust
[image: bullet] Gentle advance of ETT with pt breaths
 
[image: bullet] Circuit applied, ETCO2 confirmed
[image: bullet] Propofol and muscle relaxant given
[image: bullet] COETT cuff inflated (not before drugs)
[image: bullet] Volatile or TIVA turned on
 
[image: bullet] Debrief & submit airway audit 
 

Airway Vortex
_________________________________________________￼
[image: image-10.png]
 

CICO STATUS
_________________________________________________￼
[image: image-11.png]
 

Green Zone Strategies
_________________________________________________￼
[image: image-12.png]
 

Further Reading
_________________________________________________
 
LMA-2-ETT
 
Olesnicky, B., Rehak, A., Bestic, W., Brock, J., Watterson, L., A cadaver study comparing three fibreoptic-assisted techniques for converting a supraglottic airway to a cuffed tracheal tube, Anaesthesia, Journal of the Association of Anaesthetists of Great Britain and Ireland, pp223-229, Vol 72, Issue 2, February 2017
 
STRIVE-HI
 
Booth, A., Vidhani, K, Lee, P., Thomsett, C., SponTaneous Respiration using IntraVEnous anaesthesia and Hi-flow nasal oxygen (STRIVE Hi) maintains oxygenation and airway potency during management of the obstructed airway: an observational study, British Journal of Anaesthesia, 118(3): 444-51 (2017)
 
DAS Guidelines for Awake Tracheal Intubation
 
Ahmad, I., El-Boghdadly, K., et al, Difficult Airway Society guidelines for awake tracheal intubation (ATI) in adults, Anaesthesia, Journal of the Association of Anaesthetists of Great Britain and Ireland, 2019
 
Airway Trauma
 
Rehak, A., Managing airway trauma: Applying logic and structure to the anaesthetic decision-making process, Australasian Airway 2019, ANZCA ‘Blue Book’
 
Mercer, S., et al, Systematic review of the anaesthetic management of non-iatrogenic acute adult airway trauma, British Journal of Anaesthesia, 117 (S1): i49-i59 (2016)
 

Debrief form
 
	Technique:	Date:
	Indication:
 

	Supervisor: 
	Pt Age & Gender:	MRN:
	Lowest SpO2:	 

	Lowest BP:	 

	Highest BP:	 

	Time into Room:	 

	Time to cuff inflation in trachea:	 

	Variations to technique: 
 
 
 
 
 
 
 
 

	Case discussed with: 	 

	Audit completed: yes/no	 


 

Glossary
_________________________________________________
 
AIC: Aintree Intubating Catheter made by Cook
AFOI: Awake Fibre-optic Intubation
 
Berman: Type of split airway conduit for oral FOI
 
CEC: Cook Airway Exchange Catheter
CICO: Can’t Intubate, Can’t Oxygenate
CMAC: A type of VL
COETT: Cuffed Oral Endotracheal Tube
 
D-blade: A type of hyperangulated laryngoscope blade
DL: Direct Laryngoscopy
 
ETT: Endotrachel Tube (same as COETT)
 
Fastrach: Type of ETT originally for intubating LMA
FMV: Face Mask Ventilation
FOB: Fibre Optic Bronchoscope
 
Glidescope: A type of VL
Glyco: Glycopyrrolate 
Green Zone: Evidence of alveolar oxygenation 
GZ: Green Zone
 
HFNO: High Flow Nasal Oxygenation (eg THRIVE)
KFOI: Ketamine Fibre Optic Intubation (“Kay-Foy”)
 
Mouth Prop: Plastic bite block 
 
RSI: Rapid Sequence Induction 
 
THRIVE: A type of HFNO
 
VL: Videolaryngoscope (eg CMAC/Glidescope)
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