
Learning objectives

After reading this article you should be able to:

C list at least three indications and contraindications for
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fibreoptic intubation

C obtain consent for awake fibreoptic intubation

C descripe a technique for performing awake fibreoptic

intubation

Box 1. Indications and contraindications for fibreoptic
intubation (FOI)

Indications

C Known difficult mask ventilation and/or difficult
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C Expected difficult mask ventilation e.g. Ludwig’s angina,

head and neck tumours

C Patient at risk of aspiration with a difficult airway

C Neurological assessment required following intubation,

e.g. cervical spine injury

C Morbid obesity

Contraindications (relative and absolute)

C Local anaesthetic allergy

C Patient refusal/uncooperative patient

C Lack of experience of anaesthetist

C When rapid airway control is required (FOI can be a slow

technique)

C Critical airway e the flexible endoscope may obstruct the

narrow airspace

C Blood in the airway e this may obscure vision making FOI

impossible

C Prion disease

C Difficult anatomy e it may be impossible to access the

glottis

C Airway obstruction at the level of the glottis may be

exacerbated by both endoscopy and topical anaesthesia

and therefore FOI should be used with caution
Introduction

Fibreoptic intubation (FOI) is a core skill for anaesthetists and

forms an integral part of the Difficult Airway Society1 and

American Society of Anaesthetists2 difficult intubation guide-

lines. It is also a key part of airway management training for

a CCT in Anaesthesia.3

FOI was first described as a technique in 1967,4 and continues

to be the technique of choice for patients with probable or known

difficult mask ventilation and/or difficult intubation by direct

laryngoscopy. FOI may be performed before or after induction of

anaesthesia, or as a rescue procedure when intubation by direct

laryngoscopy fails.

Choice of route and techniques

FOI may be performed on the awake or anesthetized patient.

Asleep FOI is more commonly used when difficulty with mask

ventilation is not anticipated, as a rescue technique during failed

intubation or for training purposes. Awake FOI allows the patient

to maintain their own airway and respiration whilst the trachea is

intubated. Sedation is typically used to improve patient comfort.

Depending on surgical and patient factors, FOI intubation may

be through the nasal or oral route. Nasal intubation is often easier. It

is less stimulating for the patient and the anatomy tends to direct the

endoscope to the glottis. Oral intubation is more likely to stimulate

the gag reflex, and there is also the potential risk of endoscope

damage due to biting. It is therefore essential that an airway device

ormouth guard is used. The airway is oftenharder to navigate as the

endoscope is more likely to deviate from the midline. Airway

devices such as the Berman (Figure 1) or Ovassapian split oral

airways assist by directing the endoscope towards the glottis.
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Patient preparation

Full anaesthetic preoperative assessment should be undertaken,

paying particular attention to the cause of difficult intubation or

mask ventilation. It is important to review past anaesthetic charts

for problems with airway management and chosen techniques. If

investigations such as MRI or CT scans have been done, these
Box 2. Contraindications to nasal intubation

C Bleeding/coagulopathy

C Severe intranasal disease

C Basal skull fracture

C Cerebrospinal fluid leak
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Box 3. Innervation of the airway

C Nasal mucosa: V1 (naso-ciliary nerve) and V2 (nasopalatine

and post-nasal branches of maxillary nerve) branches of the

trigeminal nerve

C Nasopharynx and oropharynx: the glossopharyngeal nerve

provides sensory innervation to oropharynx, supraglottic area,

base of tongue and vallecula. The superior laryngeal nerve

(branch of vagus) provides sensation to the inferior aspect of

the epiglottis and laryngeal inlet above the vocal cords

C Glottis and trachea: the recurrent laryngeal nerve (branch of

vagus) provides sensory innervation below the cords including

the trachea

Figure 1 The Berman airway.

Remifentanil doses

C TCI 1.5e2.0 ng/ml, and increase in increments of 0.25e0.5

ng/ml to desired effect

C Infusion 0.1 mg/kg/minute and titrate at increments of

0.025e0.05 mg/kg/minute
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should be reviewed and the case discussed with the surgeons.

Obtain informed consent and explain the procedure, namely the

planned technique and indications. As many patients return for

repeat procedures, it is essential to ensure that they, in particular,

understand the reasons for awake FOI and that their experience is

not traumatic.

Once in the anaesthetic room, obtain intravenous access and

ensure the patient is fullymonitored including electrocardiography,

non-invasive measurement of blood pressure, oxygen saturation

and end tidal (ET) CO2 if using sedation. Oxygen should be deliv-

ered via aHudsonmask or nasal prongs.Glycopyrrolate at 5mg/kg

may be administered to reduce secretions. Sedation should be

started at this time to allow sufficient time for it to become effective.

Sedation

Acombination of adequate analgesia and amnesia for the procedure

is important, particularly as some patients will present for repeat

procedures. There are various options currently available for

sedation. A recent study reported higher patient satisfaction with

a remifentanil target-controlled infusion (TCI) despite less amnesia

when compared to a propofol TCI.5 In addition, intubating condi-

tions were better when using remifentanil, with improved patient

co-operation and less sedation.6 Other options include ketamine7

with or without midazolam, or a combination of midazolam with

fentanyl or alfentanil.

It is vital to maintain verbal contact with the patient when

using sedation for FOI, and particular care should be taken if

sedation is planned for a patient with a partially obstructed

airway. At our institution, we typically use a remifentanil infu-

sion with or without midazolam which is given as bolus before

starting the infusion.

� Remifentanil:

This is a short-acting m-opioid receptor agonist with

a constant context-sensitive half-time and short duration of

action. This allows for rapid reversal of sedation or respira-

tory depression if required. Remifentanil provides analgesia

for the procedure and also suppresses the cough reflex.

Dosing varies but in our experience when using a TCI (Minto

model) most patients require 1.5e2 ng/ml initially and the

dose is then titrated to effect. Alternatively an infusion can
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be used, starting at around 0.1 mg/kg/min. It is essential to

fully monitor the patient, including ET CO2, and to adjust the

dose gradually (e.g. increments of 0.25 ng/ml). It will take

over 5 minutes for a steady state to be reached when using

TCI and three half-lives when using an infusion (w15 min).

Side effects include respiratory depression, bradycardia,

hypotension and skeletal muscle rigidity. Alternatively

alfentanil or fentanyl can be used.
� Midazolam:

This short-acting benzodiazepine may be used alone or in

conjunction with an opioid such as remifentanil. Usual dose

is 0.03 mg/kg.

� Propofol:

Propofol is used as either a TCI or infusion. The usual starting

dose is 0.75e1.5 mg/ml; titrate to effect with increments of

0.25e0.5mg/mluntil the desired level of sedation is achieved.

Anesthetizing the airway

There are a variety of techniques for anesthetizing the airway

and obtunding pharyngeal and laryngeal reflexes. It is important

to develop familiarity and confidence with your chosen method.

From studies, the maximum safe dose of lignocaine can be up to

9 mg/kg.8 The current recommendation by the British Thoracic

Society is 8.2 mg/kg.9 Before starting check the patient’s weight

and calculate the maximum dose of lignocaine permitted. Use of

antisialogogues will increase the effectiveness and absorption of

local anaesthetic whilst use of sedation may reduce the dose

required.10 It is imperative to remember that lignocaine is irri-

tant11 and could therefore cause complete airway obstruction

(e.g. laryngospasm).
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Box 5. Equipment

C Fibreoptic endoscope with screen

C Local anaesthetics (with maximum dose calculated)

C Endotracheal tubes � airway adjuncts

C Monitoring: ECG, NIBP, ET CO2, oxygen saturation

C Intravenous cannula

C Oxygen delivery e nasal sponge or Hudson mask

C Epidural catheter with end cut off

C Sedation
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Anatomy to anaesthetize

� Nose: the nasal mucosa is extremely vascular and therefore

administration of a vasoconstrictor in addition to local

anaesthetic is required e.g. co-phenylcaine (0.5% phenyl-

ephrine in 5% lignocaine). Other options include: otrivine,

cocaine, 2% lignocaine jelly (also contains chlorhexidine and

so may cause stinging) or lignocaine via a mucosal atomizer

device (MAD). Both nostrils should be anesthetized unless

there is a contraindication.

� Oropharynx: spray 10% lignocaine to the faucal arch to

block the glossopharyngeal nerve, or alternatively gargle

lignocaine or 2% lignocaine gel. Lignocaine can also be

atomized or nebulized.

� Cords: various techniques exist including cricothyroid

puncture with injection of lignocaine. ‘Spray-as-you-go’ using

an epidural catheter (with the end cut off) passed through the

suction port of the endoscope is simple and effective. The

catheter is directed towards the glottis when the endoscope is

in the desired position and 4% lignocaine sprayed onto the

laryngeal inlet, vocal cords and trachea.

� Formal nerve blocks: these are rarely performed. The glos-

sopharyngeal nerve is blocked by submucosal infiltration

behind the tonsillar pillars. The superior laryngeal nerve is

blocked by either bilateral injections of local anaesthetic on

either side of the greater cornu of the hyoid bone or, alter-

natively, by placing pledgets soaked in 4% lignocaine in the

pyriform fossa using Krause’s forceps. The recurrent laryn-

geal nerve is blocked by transtracheal injection of local

anaesthetic through a cricothyroid puncture. Although effec-

tive, this technique may cause marked coughing and

laryngospasm.
Box 4. Our current technique

C Glycopyrrolate 5 mg/kg as required

C Midazolam bolus (0.03 mg/kg), then a remifentanil target-

controlled infusion starting at 1.5e2 ng/ml

C Co-phenylcaine to both nostrils

C 10% lignocaine spray to oropharynx (particularly if oral route

planned)

C ‘Spray-as-you-go’ with 4% lignocaine (2e3 ml aliquots) e one

or two above/onto the cords, one below/through cords.

Further lignocaine can be used if necessary

Figure 2 Intubating laryngeal mask airway endotracheal tube over endo-

scope showing soft bevel tip.
Positioning

There are two directions from which to approach FOI.

� In front of patient: positioning yourself to the side of a semi-

sitting patient. This is particularly good for awake FOI,

allowing better communication and eye contact with the

patient. Intubating conditions are also potentially improved

by gravity assistance. Sitting the patient up will reduce the

potential for airway obstruction due to the tongue ‘falling’

backwards.
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� Behind patient: standing behind the head of the patient

provides a view of the glottis similar to that seen when per-

forming direct laryngoscopy. If performing asleep FOI

remember to lift the jaw to ‘open’ the oro-pharyngeal airspace

and allow improved access to the glottis.
Procedure for FOI

1. Local anaesthesia, monitoring and sedation as discussed

above.

2. Ensure the camera is focused, correctly orientated and white

balanced. The screen should be in the operator’s line of

vision.
� 2011 Elsevier Ltd. All rights reserved.
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Box 6. Complications

C Failure to intubate

C Airway obstruction

C Airway trauma

C Bleeding

C Vomiting

C Coughing
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3. Manipulate the endoscope through the chosen route,

ensuring that you are able to correctly identify your

location at all times. Vision can be lost due to secretions

and misting. Carefully wiping the endoscope tip against

the mucosa may clean the camera lens. If vision is lost or

the route confused, withdraw the endoscope until you are

orientated again. The view can usually be improved by

asking the patient to sniff, protrude their jaw or stick their

tongue out. Remember that the axis of the nasal passage is

at right angles to the plane of the face so the endoscope

must be introduced as though aiming for the back of the

head. The nose has three compartments, the nostrils,

turbinates, and posterior nasal space. The turbinates

create a multichanneled airway with each channel being

narrow. Aim to identify the septum and inferior turbinate

and nasal floor. If the oral route is chosen, aim to stay in

the midline.

4. Use the smallest endotracheal tube (ETT) e 6 mm for

women and 6.5 mm for men. Nasal preformed tubes are the

hardest to insert. Better alternatives include reinforced tubes

or the intubating laryngeal mask airway tube, which has

a soft slightly curved bevel (i.e. a hooded tip which ‘hugs’

the fibreoptic scope [Figure 2]) and is less likely to be caught

at the arytenoids.

5. Passing the ETT can occasionally be challenging. Apply

some lubricating gel at the nostril and instil some water/

saline down inside the ETT to reduce resistance against the

endoscope. Key to successful intubation is rotating the ETT

continuously (through 360�) as it passes over the fibreoptic

endoscope and through the airway. This is not always

possible with a preformed nasal ETT. In this situation glottic

impingement may be overcome by withdrawing slightly and

then rotating 180� anticlockwise (both endoscope and ETT)

before advancing again.

6. Confirm tube position by auscultation, endoscopy and ET

CO2. We prefer to wait for the patient to be anesthetized

before inflating the cuff unless there is a specific indication

for airway protection. Cuff inflation can cause coughing and

is often distressing for the patient.
Other airway devices of use

FOI can be performed through airway devices such as the classic

LMA e this isolates the glottis from secretions and blood, whilst

providing a conduit through which to pass the endoscope directly

to the glottis. A size 3 LMA will accept a size 6 ETT whilst a size 5

LMA will accept a size 6.5 ETT.

Alternatives include:

� IGel: this will take up to a 7.0 mm ETT but with a greater risk

of bronchial intubation (since shaft is shorter).

� Aintree catheter: this is loaded onto the endoscope and

passed through an LMA, which is then removed, and an ETT

rail-roaded into the trachea.
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Conclusion

FOI is a core skill for anaesthetists andmay be used as an elective or

emergency airway management procedure, including patients at

high risk of aspiration. It allows the airway to be secured safelywhen

direct laryngoscopy is challenging. There is a variety of techniques

available for both sedation and anaesthesia of the airway, and it is

important to be familiar with your chosen technique. A
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