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Summary

Problems with tracheal intubation are infrequent but are the most common cause of anaesthetic

death or brain damage. The clinical situation is not always managed well. The Difficult Airway

Society (DAS) has developed guidelines for management of the unanticipated difficult tracheal

intubation in the non-obstetric adult patient without upper airway obstruction. These guidelines

have been developed by consensus and are based on evidence and experience. We have produced

flow-charts for three scenarios: routine induction; rapid sequence induction; and failed intubation,

increasing hypoxaemia and difficult ventilation in the paralysed, anaesthetised patient. The flow-

charts are simple, clear and definitive. They can be fully implemented only when the necessary

equipment and training are available. The guidelines received overwhelming support from the

membership of the DAS.

Disclaimer: It is not intended that these guidelines should constitute a minimum standard of practice,

nor are they to be regarded as a substitute for good clinical judgement.
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Problems with tracheal intubation were the most frequent

causes of anaesthetic death in the published analyses of

records of the UK medical defence societies [1, 2]. The

true number is likely to be substantially greater than those

published.

Most cases of unanticipated difficult intubation are

managed satisfactorily, but problems with tracheal intu-

bation can cause serious soft tissue damage [3] and are the

principal cause of hypoxaemic anaesthetic death and brain

damage [1, 2, 4]. Management of the unanticipated

difficult tracheal intubation must therefore concentrate on

maintenance of oxygenation and prevention of airway

trauma.

Guidelines for management of the difficult airway have

been published recently by North American [5, 6],

French [7], Canadian [8] and Italian [9] national societies

or groups. A limitation of the American guidelines is the

use of flow-charts which allow a wide choice of

techniques at each stage. This wide choice makes them

less useful for management of airway emergencies than

simple and definitive flow-charts such as those in the

European [10, 11] or American Heart Association [12]

Advanced Life Support guidelines.

In the UK there are no national guidelines for

management of unanticipated difficult intubation in the

non-obstetric patient. The Royal College of Anaesthetists
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has encouraged individual departments to display national

guidelines for management of a number of emergencies.

In the case of failed intubation and ventilation they

suggest that guidelines are developed locally. However,

general concern has been expressed about the quality of

local guidelines [13, 14].

The Difficult Airway Society (DAS) has developed

guidelines for management of the unanticipated difficult

intubation in an adult non-obstetric patient. The purpose

of this article is to present these guidelines, to justify

the choice of techniques, and to discuss alternative

management strategies. Paediatric and obstetric patients,

and patients with upper airway obstruction, are excluded.

Methods

The need for airway guidelines was first discussed at the

Annual Scientific Meeting of DAS in 1999. The following

year, members of DAS considered a structured approach

to airway guidelines and initiated development of such

guidelines for the management of unanticipated difficult

intubation. The aim was to produce simple, clear and

definitive guidelines, similar in structure to those of the

Advanced Life Support groups. Such guidelines could be

used in training drills and could be followed easily in an

emergency situation. Definitive guidelines imply the use

of recommended techniques at every stage. These tech-

niques must be of proven value and relatively easy to learn.

A prototype flow-chart was presented at the DAS

Annual Scientific Meeting in November 2000. There was

debate and criticism, and constructive suggestions were

received at the meeting and subsequently by electronic

mail. The DAS executive committee examined the flow-

charts in detail at several meetings. Development was

based on evidence, experience and consensus. The

published literature on difficult and failed tracheal intu-

bation was reviewed with extensive Medline searches and

use of personal bibliographies. Advice was sought from

members who had particular expertise or knowledge.

Revised flow-charts were presented at the DAS Annual

Scientific Meetings in November 2001 and 2002. There

was overwhelming support for the concept and content of

the flow-charts. A late version of the paper was sent for

comments to 27 DAS members who had been partic-

ularly involved in the guidelines discussions. Their

comments were considered during preparation of the

final version.

These guidelines are concerned primarily with diffi-

culty with tracheal intubation when the larynx cannot be

seen with conventional direct laryngoscopy. Even when

the larynx can be visualised, it is sometimes difficult to

pass the tracheal tube. Use of optimum shape of the

tracheal tube, with [15–19] or without [20] a stylet,

or passage of an introducer (‘bougie’) under vision

(‘visual bougie’ technique) with subsequent ‘railroading’

of the tube into the trachea, are recommended [21].

The Difficult Airway Society guidelines

The essence of the DAS guidelines for management of

unanticipated difficult tracheal intubation is a series of

flow-charts. They should be used in conjunction with this

paper.

The DAS flow-charts are based on a series of plans. The

philosophy of having a series of plans is well established in

airway management as no single technique is always

effective [22, 23]. Effective airway management requires

careful planning so that back up plans (plan B, C, D) can

be executed when the primary technique (plan A) fails.

This philosophy forms the basis of the DAS guidelines. It

is hoped that anaesthetists will always make back up plans

before performing primary techniques so that adequate

expertise, equipment and assistance are available.

Two other principles are particularly important. Main-

tenance of oxygenation takes priority over everything else

during the execution of each plan. Anaesthetists should

seek the best assistance available as soon as difficulty with

laryngoscopy is experienced.

The basic structure of the DAS flow-charts is shown in

Fig. 1. This contains the plans and core techniques, and

shows the possible outcomes. The plans are labelled A–D:

Plan A Initial tracheal intubation plan.

Plan B Secondary tracheal intubation plan, when Plan A

has failed.

Plan C Maintenance of oxygenation and ventilation,

postponement of surgery, and awakening the patient,

when earlier plans fail.

Plan D Rescue techniques for ‘can’t intubate, can’t

ventilate’ (CICV) situation.

Not all these plans are appropriate to every possible

scenario (vide infra). The outcome of each plan determines

progress to subsequent plans. In some situations, progress

depends upon clinical factors, such as the best view of the

larynx. Subdivision [24] of the Cormack & Lehane [25]

grade 3 into 3a (epiglottis can be lifted) and 3b (epiglottis

cannot be lifted from the posterior pharyngeal wall) has a

significant effect on the success of the introducer (bougie)

[24] and fibreoptic techniques [26].

It was not possible to develop a single detailed flow-

chart to cover all clinical scenarios. Detailed flow-charts

have therefore been developed for each of the following:

1 Unanticipated difficult tracheal intubation – during

routine induction of anaesthesia in an adult patient.

2 Unanticipated difficult tracheal intubation – during

rapid sequence induction of anaesthesia (with succinyl-

choline) in a non-obstetric patient.
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3 Failed intubation, increasing hypoxaemia, and difficult

ventilation in the paralysed, anaesthetised patient, the

‘can’t intubate, can’t ventilate’ situation.

The principal points of these plans are discussed in

more detail. Practical details of some techniques are

outlined, but full descriptions should be sought in the

references and textbooks. The techniques should be

practised under supervision in elective situations, where

appropriate, and in manikins.

Scenario 1: Unanticipated difficult tracheal

intubation – during routine induction of

anaesthesia in an adult patient (Fig. 2)

This is the clinical scenario of difficult intubation in an

adult patient after induction of general anaesthesia and

muscle paralysis, usually with a non-depolarising neuro-

muscular blocking drug.

Plan A: Initial tracheal intubation plan

The first attempt at direct laryngoscopy should always

be performed in optimal conditions after ensuring

adequate muscle relaxation and appropriate position of

the head and neck (normally the ‘sniffing’ position of

head extension and neck flexion) [27]. Use of optimum

external laryngeal manipulation (OELM) [28–32] or

BURP (backward, upward, and rightward pressure on

the thyroid cartilage) [33–35], if required, applied with

the anaesthetist’s right hand, should be an integral part

of this first attempt [27]. If, despite these measures,

there is still a grade 3 or 4 [25] view, then alternative

techniques will be needed. These techniques include

use of an introducer (‘gum elastic bougie’) [21] and ⁄ or

a different laryngoscope. Alternative direct laryngo-

scopes of proven value include the McCoy [36–40]

and straight [41, 42] laryngoscopes. The choice of

technique depends upon the experience of the anaes-

thetist with a particular technique. Oxygenation is

maintained with mask ventilation between intubation

attempts.

The Eschmann tracheal tube introducer (‘gum elastic

bougie’) was designed for multiple use and was marketed

in the UK in the early 1970s [43]. It differs from previous

introducers in its greater length (60 cm), angled tip and

the combination of flexibility and malleability. It is

inexpensive and readily available and the technique

combines simplicity of operation with a high success rate.

It is passed blindly into the trachea when the laryngeal

inlet is not visible. The most widely used technique in the

UK is the combination of the multiple-use bougie

(introducer) with the Macintosh laryngoscope [44]. There

is evidence that the bougie is more effective than the stylet

when the best view of the larynx is grade 3 [45].

The bougie technique should be used in an optimal

way. The Macintosh laryngoscope is left in the mouth

Plan A:
Initial tracheal
intubation plan

Plan B:
Secondary tracheal
intubation plan

Plan C:
Maintenance of 
oxygenation, ventilation,
postponement of 
surgery and awakening

Plan D:
Rescue techniques
for "can't intubate, 
can't ventilate" situation

Direct laryngoscopy

failed intubation

succeed

succeed

succeed

Tracheal intubation

ILMATM or LMATM

failed oxygenation

failed oxygenation

Revert to face mask
Oxygenate & ventilate

LMATM

increasing hypoxaemia

or

fail

Cannula
cricothyroidotomy

Surgical
cricothyroidotomy

improved 
oxygenation

Awaken patient

Confirm - then
fibreoptic tracheal
intubation through
ILMATM or LMATM

Postpone surgery
Awaken patient

failed intubation

Figure 1 Basic structure of DAS
Guidelines flow-chart.
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and attempts are made to insert the bougie blindly into

the trachea. It is important to maximise the chance of

the bougie entering the trachea. The anaesthetist will

not see the bougie entering the larynx when the

laryngoscopy view is grade 3 or 4. Therefore it is

important to be able to recognise whether the bougie is

in the trachea or the oesophagus. Clicks can often be felt

by the anaesthetist when the bougie is passed into the

trachea [46–48]. These are caused by the tip of the

bougie hitting the tracheal cartilages. Clicks are more

likely to be elicited if the distal end of the bougie is bent

into a curve of about 60� [49]. If clicks are present,

proceed with intubation by passing (‘railroading’) the

tube over the bougie (vide infra). Clicks will not be

present if the bougie goes down the centre of the

tracheal lumen or is in the oesophagus. If clicks are not

elicited, the bougie should be advanced gently to a

maximum distance of 45 cm. If distal hold-up is sensed

as slight resistance to further advancement, indicating

that the bougie is held up in the bronchial tree, proceed

with intubation [47]. If the patient is not fully paralysed,

coughing may indicate the presence of the bougie in the

trachea [46]. If neither clicks, hold-up nor coughing are

elicited, the bougie is probably in the oesophagus.

Remove the bougie and consider another attempt at

passing the bougie blindly into the trachea – if the

laryngeal view is 3a [47].

Once the bougie is in the trachea, the tracheal tube is

railroaded over the bougie. Railroading is facilitated if the

laryngoscope is kept in the mouth [50] and the tube is

Unanticipated difficult tracheal intubation-
during routine induction of anaesthesia in an adult patient

failed intubation

Tracheal intubation

Plan A: Initial tracheal intubation plan

Direct laryngoscopy - check:
Neck flexion and head extension
Laryngoscope technique and vector
External laryngeal manipulation -
by laryngoscopist
Vocal cords open and immobile
If poor view: Introducer (bougie) - 
seek clicks or hold-up 
and/or Alternative laryngoscope

Plan B: Secondary tracheal intubation plan

ILMATM or LMATM

Not more than 2 insertions
Oxygenate and ventilate

failed oxygenation
(e.g. SpO2 < 90% with FiO2 1.0)

via ILMATM or LMATM

Revert to face mask
Oxygenate and ventilate
Reverse non-depolarising relaxant
1 or 2 person mask technique
(with oral ± nasal airway)

failed ventilation and oxygenation

Plan D: Rescue techniques for
"can't intubate, can't ventilate" situation

Difficult Airway Society Guidelines Flow-chart 2004 (use with DAS guidelines paper)

Not more 
than 4 attempts,
maintaining:
(1) oxygenation
with face mask and
(2) anaesthesia

Verify tracheal intubation
(1) Visual, if possible
(2) Capnograph
(3) Oesophageal detector
"If in doubt, take it out"

Confirm: ventilation, oxygenation, 
anaesthesia, CVS stability and muscle 
relaxation - then fibreoptic tracheal intubation
through IMLATM or LMATM - 1 attempt
If LMATM, consider long flexometallic,nasal 
RAE or microlaryngeal tube
Verify intubation and proceed with surgery

failed intubation via ILMATM or LMATM

Postpone surgery
Awaken patient

Direct
laryngoscopy

Any 
problems

Call 
for help

Plan C: Maintenance of oxygenation, ventilation,
postponement of surgery and awakening

succeed

succeed

succeed

Figure 2 Management of unanticipated
difficult tracheal intubation – during
routine induction of anaesthesia in an
adult patient.
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rotated 90� anticlockwise [50, 51]. Use of a small tube

[52–54], reinforced tube [55, 56], the tube (Euromedical

ILM) supplied with the Intubating Laryngeal Mask [57,

58] and the Parker tube [59] have all facilitated railroading

in flexible fibreoptic intubation. By analogy, it is probable

that these tube factors will facilitate railroading with the

Eschmann introducer.

Success rates with the original reusable Eschmann

introducer in prospective studies have varied between

94.3% [24], 99.5% [48] and 100% [49]. Optimum results

depend on regular use and experience [48]. However, the

technique is of limited value when it is not possible to

elevate (grade 3b) [24] or visualise (grade 4) [25] the

epiglottis. There are concerns that some recently intro-

duced single-use disposable introducers are not as effect-

ive as and may cause more trauma than the original

multiple-use bougie [60–62].

Alternative techniques of laryngoscopy, of proven

value, may be used by those experienced in these

techniques. In particular there is considerable evidence

of the value of the following techniques in experienced

hands:

d direct use of the flexible fibreoptic laryngoscope

[63, 64];

d Bullard-type laryngoscope [65–75].

There are situations in which these techniques can offer

unique advantages. The lighted stylet is not a visual tech-

nique, but may be successful in experienced hands [76].

Multiple and prolonged attempts at laryngoscopy and

tracheal intubation are associated with morbidity [77–81]

and mortality [3, 77, 78, 82]. The extent of laryngeal

oedema may not become apparent until fibreoptic

examination [83] or extubation [84]. An essential com-

ponent of Plan A is therefore to limit the number and

duration of attempts at laryngoscopy in order to prevent

trauma and development of a ‘can’t ventilate’ situation. It

is difficult to justify use of the same direct laryngoscope

more than twice and the maximum number of laryng-

oscope insertions should be limited to four. However,

tracheal intubation may be successful when it is per-

formed by a more experienced anaesthetist and one such

additional attempt is worthwhile [85, 86].

When these attempts at tracheal intubation have been

unsuccessful, Plan B should be implemented.

Plan B: Secondary tracheal intubation plan

A different approach is required when direct laryngoscopy

has failed. Alternative techniques can allow continuous

ventilation and oxygenation both during and between

intubation attempts. This is best achieved by using a

‘dedicated airway device’, defined as ‘an upper airway

device which maintains airway patency while facilitating

tracheal intubation’ [87]. Although the classic laryngeal

mask airway (LMATM) has been recommended as a

ventilation and intubation device in patients with a

difficult airway [88], it was not designed as a conduit for

tracheal intubation and has clear limitations when used for

this purpose (vide infra). Any other supraglottic airway

device could be used, but the intubating laryngeal mask

(ILMATM) [89, 90] was designed specifically to facilitate

tracheal intubation while maintaining ventilation. Each of

these devices has advantages and disadvantages.

ILMATM for secondary tracheal intubation: Numerous

reports have confirmed the effectiveness of the ILMATM

for both ventilation and blind intubation in patients

without airway difficulties [89, 91–98]. The overall

intubation success rate in 1100 patients in these studies

was 95.7% [90]. Further studies have confirmed its value

in management of patients with known or anticipated

difficult tracheal intubation [99–107]. The ILMATM has

also proved to be a useful device in the management of

unanticipated difficult intubation. In one study, blind

intubation was performed in 20 out of 23 patients with a

75% success rate at the first attempt (10% required two or

three attempts and 5% required four attempts) and 100%

overall success rate [104]. Fibreoptic guided intubation

was successful at the first attempt in the remaining three

patients.

Although high success rates can be achieved with a

blind technique, several attempts may be required and the

incidence of oesophageal intubation can be up to 5%

[108, 109]. Transillumination techniques may improve

first-attempt success rates [110] and certainly reduce the

number of manoeuvres required, the incidence of

oesophageal intubation and the time required to achieve

intubation [111, 112]. However, intubation under vision

through the ILMATM using a flexible fibreoptic laryng-

oscope has real advantages. The first-attempt [104] and

overall [113] success rates are higher than blind tech-

niques, and it nearly always succeeds when blind

intubation fails [103].

The techniques of insertion and intubation through the

ILMATM differ in many respects from the classic LMATM,

and training and practice are essential if it is to be used to

achieve a high success rate and minimise trauma in the

unanticipated difficult tracheal intubation. A learning

curve of about 20 insertions has been described [95, 114].

The manufacturer’s instruction manual describes the

insertion and intubation techniques, the adjustments

necessary for ideal positioning of the device and an

approach to problem-solving [115]. The ‘Chandy man-

oeuvre’ (alignment of the internal aperture of ILMATM

and the glottic opening by finding the degree of sagittal

rotation which produces optimal ventilation, and then

applying a slight anterior lift with the ILMATM handle)

facilitates correct positioning and blind intubation
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through the ILMATM and has been shown to reduce the

number of intubation attempts [104]. Use of the dedica-

ted silicone tracheal tube is strongly recommended [115].

The fibrescope can be used to visualise the ‘Epiglottic

Elevator Bar’ lifting the epiglottis and observe passage of

the tracheal tube through the glottis [90, 116] or it can be

passed into the trachea after glottic visualisation and then

used to railroad the tube [104]. We prefer the latter

technique. The lubricated silicone tracheal tube is first

inserted into the shaft of the ILMATM until its tip reaches

the mask aperture (indicated by the transverse line on the

tube). The fibrescope is then inserted through the tracheal

tube so that its tip is just within the tip of the tube. The

tube and fibrescope are then advanced together for about

1.5 cm so that the ‘Epiglottic Elevator Bar’ is seen to

elevate the epiglottis. Once the tip of the tube is in the

larynx, the fibrescope is advanced into the trachea and

the tube is then railroaded over it [90, 104]. Finally, the

position of the tube is checked with the fibrescope during

withdrawal. Oxygen and anaesthetic gases can be deliv-

ered continuously if a self-sealing bronchoscope connec-

tor is attached between the 15-mm tracheal tube

connector and the anaesthetic breathing system [104].

Ventilation is maximised by using a wide tracheal tube

with a narrow fibrescope [117]. The ILMATM should be

removed when tracheal intubation has been verified and

the tracheal tube secured [118, 119].

Classic LMATM for secondary tracheal intubation: Fibre-

optic tracheal intubation through the classic LMATM (the

role of the single-use LMATM in management of the

difficult airway patient has not been established) should be

considered when an ILMATM is not available. Although

Heath [120] reported a 93% success rate for blind

intubation through the LMATM (in the absence of cricoid

pressure), others have achieved much lower success rates

[121, 122] and blind intubation cannot be recommended.

Success rates of 90–100% (depending on technique,

equipment, number of attempts allowed and experience

of user) can be achieved with fibreoptic intubation

through the classic LMATM [113, 123, 124]. The

limitations of the classic LMATM as a conduit for

intubation are well known [125, 126] and include the

following:

d The LMATM tube connector is narrow and will

only allow a 6 mm (ID) tracheal tube through a size 3

or 4 LMATM and 7 mm (ID) through a size 5

LMATM;

d The LMATM tube is so long that the cuff of an uncut

normal tracheal tube (26–27 cm) may lie between the

vocal cords so that it is ineffective and potentially

traumatic. A long flexometallic tube [127], nasal

RAE [128] or a microlaryngeal tube [129–131] is

recommended.

d The mask aperture bars may obstruct the passage of the

tracheal tube;

d Manipulation requires head and neck movement

and ⁄ or finger insertion, both of which may worsen

difficulties.

Difficulties may be encountered during subsequent

removal of the LMATM. The LMATM may be left in situ if

its presence does not interfere with surgical access.

Techniques of LMATM removal without dislodging the

tracheal tube have been described, but they may fail and

expose the patient to avoidable danger [132].

The problems mentioned above can be avoided

by using a two-stage technique with a flexible fibreoptic

laryngoscope and an Aintree Intubation Catheter

[87, 133, 134].

Whatever technique of tracheal intubation through a

‘dedicated airway’ is used, the vocal cords should be open

and non-reactive before attempting to advance the

fibrescope or tracheal tube into the trachea. If two

attempts at the secondary tracheal intubation technique

fail, surgery should be postponed and the patient

awakened, i.e. Plan C should be implemented.

Plan C: Maintenance of oxygenation and ventilation,

postponement of surgery and awakening the patient –

if Plans A and B have failed

If Plan B (secondary tracheal intubation technique) fails,

it remains important to avoid trauma to the airway and

to maintain ventilation and oxygenation with the

dedicated airway device. Elective surgery should be

cancelled and the airway device should be removed

only after muscle relaxation has been reversed, sponta-

neous ventilation is adequate, and the patient is awake.

An alternative plan for anaesthesia can then be made.

Although it may be possible to perform surgery under

regional anaesthesia, the safest plan is to secure the

airway with the patient awake [135]. If adequate

ventilation and oxygenation cannot be achieved with

the dedicated airway device, ventilation should be

performed using a face mask with or without an oral

or nasal airway.

If ventilation is impossible and serious hypoxaemia is

developing, then Plan D (Rescue techniques for ‘can’t

intubate, can’t ventilate’ situation) should be implemen-

ted without delay (vide infra).

Scenario 2: Unanticipated difficult tracheal

intubation – during rapid sequence induction

of anaesthesia (with succinylcholine) in a

non-obstetric patient (Fig. 3)

Plan A: Initial tracheal intubation plan

In scenario 2, in contrast to scenario 1, there is an

increased likelihood of regurgitation or vomiting, with a
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consequent risk of pulmonary aspiration. The change in

management involves the use of pre-oxygenation and the

application of cricoid pressure. It is particularly important

to use a pre-oxygenation technique which maximises

oxygen stores [136].

Cricoid pressure has played an important role in the

prevention of pulmonary aspiration since its introduc-

tion by Sellick [137]. It is an integral part of the flow-

chart for the patient having rapid sequence induction.

However, it can impair insertion of the laryngoscope

[138], passage of an introducer [139] and can cause

airway obstruction [140–146]. A force of 30 N provides

good airway protection, while minimising the risk of

airway obstruction [147], but is not well tolerated by

the conscious patient. Cricoid pressure should be

applied with an initial force of 10 N when the patient

is awake, increasing to 30 N as consciousness is lost

[139]. The force should be reduced, with suction at

hand, if it impedes laryngoscopy or causes airway

obstruction.

The principles of optimising the initial tracheal intu-

bation technique, and use of the Eschmann introducer

and alternative direct laryngoscopes, are the same as in

Plan A in the elective patient. If intubation fails despite a

maximum of three attempts, a failed intubation plan with

the aim of maintaining oxygenation and awakening the

patient (Plan C) is initiated immediately. Further doses of

succinylcholine should not be given.

Unanticipated difficult tracheal intubation - during rapid sequence
induction of anaestheia in non-obstetric adult patient

failed intubation

Tracheal intubation

Direct
laryngoscopy

Any 
problems

Call 
for help

Plan A: Initial tracheal intubation plan

Plan B not appropriate for this scenario

failed oxygenation
(e.g. SpO2 < 90% with FiO2 1.0) via face mask

Pre-oxygenate
Cricoid force: 10N awake      30N anaesthetised
Direct laryngoscopy - check:
  Neck flexion and head extension
 Laryngoscopy technique and vector
 External laryngeal manipulation - 
 by laryngoscopist
 Vocal cords open and immobile
If poor view:

Reduce cricoid force
Introducer (bougie) - seek clicks or hold-up
and/or Alternative laryngoscope

Use face mask, oxygenate and ventilate
1 or 2 person mask technique
(with oral – nasal airway)
Consider reducing cricoid force if 
ventilation difficult

LMATM

Reduce cricoid force during insertion
Oxygenate and ventilate

failed ventilation and oxygenation

Plan D: Rescue techniques for
"can’t intubate, can’t ventilate" situation

Difficult Airway Society Guidelines Flow-chart 2004 (use with DAS guidelines paper)

Not more than 3 
attempts, maintaining:
(1) oxygenation with 
      face mask
(2) cricoid pressure and
(3) anaesthesia

Maintain 
30N cricoid
force

Verify tracheal intubation
(1) Visual, if possible
(2) Capnograph
(3) Oesophageal detector
"If in doubt, take it out"

Postpone surgery
and awaken patient if possible
or continue anaesthesia with
LMATM or ProSeal LMATM - 
if condition immediately 
life-threatening

Plan C: Maintenance of 
oxygenation, ventilation,
postponement of 
surgery and awakening

succeed

succeed

succeed

Figure 3 Management of unanticipated
difficult tracheal intubation – during
rapid sequence induction of anaesthesia
(with succinylcholine) in a non-obstetric
patient.
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Plan C: Maintenance of oxygenation and ventilation

and postponement of surgery, if possible

Plan B is omitted from airway management of the patient

having rapid sequence induction for two reasons. The risk

of regurgitation or vomiting is greater than in the elective

patient, so that the risk of aspiration during further

attempts at tracheal intubation is higher. The short

duration of succinylcholine increases the risk of laryngo-

spasm and difficulty with laryngoscopy during recovery of

neuromuscular function, so that further tracheal intuba-

tion attempts increase the risk to the patient. When initial

attempts at tracheal intubation in this scenario fail, the

safest plan in most patients is to postpone surgery and

awaken the patient.

Plan C of this scenario contains two subsidiary

scenarios, in which the urgency of proceeding with

surgery differs. A risk-benefit assessment balances the risks

of delaying surgery against the risk of proceeding with a

suboptimal airway. If it is essential to proceed with

surgery, the traditional technique has been to continue

with a face mask and oral airway, maintaining cricoid

pressure [148, 149]. Continuation of anaesthesia with a

classic LMATM is now an established technique [150,

151], although not always effective [152] or accepted

[149, 153] (effect of cricoid pressure on LMATM

insertion – vide infra). If it proves difficult to ventilate the

lungs as a consequence of gas leakage past the cuff of the

classic LMATM, use of the ProSeal LMATM should be

considered. The ProSeal LMATM forms a better seal [154–

160] than the classic LMATM and provides improved

protection against aspiration [161–164]. The potential

advantages of the ProSeal LMATM have to be offset against

increased complexity of insertion [157, 160, 165, 166] (not

a problem when a precise technique [166] and the

insertion tool are used [156, 167]). The risk (about 5%)

of airway obstruction [168] may be lower than that with

the classic LMATM [158]. Airway obstruction may be

overcome by reinsertion [169], use of a smaller size [170],

withdrawal of air from the cuff [167, 170] and ⁄ or moving

the head and neck into the sniffing position [167].

However, poor seal and airway obstruction may be

significant problems in some obese patients [171].

Wherever possible the aim should be to postpone

surgery and awaken the patient. Maintenance of venti-

lation and oxygenation with a face mask is a conventional

technique. This may include the one- or two-person

technique and the use of an oral or nasal airway. A

narrow, soft, lubricated nasopharyngeal airway may be

inserted gently [172, 173] if this can be done without

trauma [174, 175]. It may be necessary to reduce cricoid

force in order to achieve satisfactory ventilation. If

satisfactory oxygenation (e.g. SpO2 > 90% with FiO2

1.0) cannot be achieved with a face mask, the LMATM

should be used. Cricoid force impedes positioning of

[176–180] and ventilation through [180–183] the

LMATM. It may be necessary to reduce cricoid force

during LMATM insertion when it is used in an emergency

[177, 178].

If ventilation is impossible and serious hypoxaemia is

developing, then Plan D (Rescue techniques for ‘can’t

intubate, can’t ventilate’ situation) should be implemen-

ted without delay.

Scenario 3: Failed intubation, increasing hypoxaemia

and difficult ventilation in the paralysed

anaesthetised patient

Plan D: Rescue techniques for ‘can’t intubate, can’t ventilate’

situation (Fig. 4)

This scenario may develop rapidly, but often occurs after

repeated unsuccessful attempts at intubation in scenarios 1

and 2, where a ‘can ventilate’ situation develops into a

‘can’t intubate, can’t ventilate’ (CICV) situation [77, 78,

81, 82]. It is probable that most patients who suffer

hypoxic damage pass through a CICV stage [77, 184]. In

situations where mask ventilation fails to oxygenate the

patient, the upper airway is normally sufficiently patent

to allow gas to escape upwards [185–189]. This has an

important bearing on the efficacy of different airway

rescue techniques (vide infra).

Before resorting to invasive rescue techniques, it is

essential that a maximum effort has been made to achieve

ventilation and oxygenation with non-invasive tech-

niques, such as optimum mask ventilation and the

LMATM.

Other supraglottic airway devices, particularly the

CombitubeTM, have been used in the CICV situation.

Satisfactory placement of the Combitube is not always

possible, even when inserted with a laryngoscope [190].

When properly positioned, it allows ventilation with a

higher seal pressure than the classic LMATM, protects

against regurgitation [191], and allows subsequent

attempts [192] at intubation while the inflated oeso-

phageal cuff maintains airway protection. Although

there have been failures [193, 194], the Combitube

has been used successfully in the difficult intubation

[191, 195] and the CICV situation [196–199], including

failure with the LMATM [200]. Adjustment of cuff

pressure may be necessary [201]. The Combitube is a

large and bulky device, and there have been some

reports of oesophageal damage with the original product

[202–205], but the risk should be lower with the SA

(Small Adult) size [192, 206]. The decision to use the

Combitube will depend on availability, experience and

the clinical situation.

The risks of an invasive rescue technique must be

constantly weighed against the risks of hypoxic brain
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damage or death [207]. Rapid development of severe

hypoxaemia, particularly associated with bradycardia, is an

indication for imminent intervention with an invasive

technique. Once the decision to perform an invasive

technique is made, it is essential to use an effective

technique. Rapid reoxygenation is now necessary, and

this is best achieved with a combination of an invasive

airway device and a ventilation technique which is

capable of reliably delivering a large minute volume with

an FiO2 of 1.0. Many cricothyroidotomy techniques have

been criticised because they are not capable of providing

effective ventilation [4, 208–213].

Classical emergency surgical tracheostomy involves

incision through skin and platysma, division of the isthmus

of the thyroid gland, haemostasis, incision of tracheal

cartilage, and insertion of a cuffed tracheostomy tube

[214]. Emergency tracheostomy can be very difficult and

have serious complications [215–217]. A few surgeons

may succeed in 3 min [85, 218], but most will take longer

[217, 219]. Delay in completion of tracheostomy in this

situation results in death of the patient [77, 219–224].

There are a few case reports of successful use of

percutaneous tracheostomy techniques in the failed

intubation [225–227] and CICV situation [228]. How-

ever, percutaneous tracheostomy techniques include a

number of steps and can take time.

The anaesthetist must be prepared to use invasive

techniques to secure the airway via the cricothyroid

membrane. Success depends on understanding the anat-

omy of the cricothyroid membrane [229–231] and of the

Failed intubation, increasing hypoxaemia and difficult ventilation in the paralysed 
anaesthetised patient: Rescue techniques for the "can’t intubate, can’t ventilate" situation

failed intubation and difficult ventilation (other than laryngospasm)

Face mask
Oxygenate and Ventilate patient
Maximum head extension
Maximum jaw thrust
Assistance with mask seal
Oral – 6mm nasal airway
Reduce cricoid force - if necessary

LMATM Oxygenate and ventilate patient
Maximum 2 attempts at insertion
Reduce any cricoid force during insertion

Oxygenation satisfactory
and stable: Maintain
oxygenation and 
awaken patient

"can’t intubate, can’t ventilate" situation with increasing hypoxaemia

Cannula cricothyroidotomy    
Equipment: Kink-resistant cannula, e.g.
Patil (Cook) or Ravussin (VBM)
High-pressure ventilation system, e.g. Manujet III (VBM)

Technique:
1. Insert cannula through cricothyroid membrane
2. Maintain position of cannula - assistant’s hand
3. Confirm tracheal position by air aspiration - 

20ml syringe
4. Attach ventilation system to cannula
5. Commence cautious ventilation
6. Confirm ventilation of lungs, and exhalation 

through upper airway
7. If ventilation fails, or surgical emphysema or any

other complication develops - convert immediately
to surgical cricothyroidotomy

Surgical cricothyroidotomy     
Equipment: Scalpel - short and rounded
(no. 20 or Minitrach scalpel)
Small (e.g. 6 or 7 mm) cuffed tracheal 
or tracheostomy tube

4-step Technique:
1. Identify cricothyroid membrane
2. Stab incision through skin and membrane

Enlarge incision with blunt dissection
(e.g. scalpel handle, forceps or dilator)

3. Caudal traction on cricoid cartilage with
tracheal hook

4. Insert tube and inflate cuff
Ventilate with low-pressure source
Verify tube position and pulmonary ventilation

Notes:
1. These techniques can have serious complications - use only in life-threatening situations
2. Convert to definitive airway as soon as possible
3. Postoperative management - see other difficult airway guidelines and flow-charts
4. 4mm cannula with low-pressure ventilation may be successful in patient breathing spontaneously

failed oxygenation with face mask (e.g. SpO2 < 90% with FiO2 1.0)

call for help

Plan D: Rescue techniques for
"can’t intubate, can’t ventilate" situation

Difficult Airway Society guidelines Flow-chart 2004 (use with DAS guidelines paper)

succeed

or

fail

Figure 4 Management of failed intuba-
tion, increasing hypoxaemia and difficult
ventilation in the paralysed anaesthetised
patient.
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factors which determine efficacy of ventilation with

different airway devices.

Invasive airway devices which are frequently recom-

mended include:

d cuffed tracheal or tracheostomy tubes;

d narrow (4–6 mm ID) uncuffed tubes;

d cannulae.

These must be matched to the ventilation technique in

order to provide a system which can deliver a large

minute volume. When a cuffed tube is used, a low-

pressure ventilation system is satisfactory. When a 4-mm

(ID) uncuffed tube is used, successful ventilation is less

certain [232–235]. The ‘inflated’ gas may enter the lungs

or flow out through the upper airway. Factors which

promote entry of gas into the lungs include high

resistance in the upper airway, high lung compliance,

high flow rate and long inflation time. The limitations of

uncuffed tubes in the CICV situation are well summarised

by Walls [236]. When a cannula is used, a high-pressure

ventilation source is necessary. This system is discussed

clearly by Dworkin [237].

All current airway guidelines [5–8,12] recommend

management of the CICV situation using:

d cannula cricothyroidotomy with percutaneous transtra-

cheal jet ventilation (TTJV) or;

d surgical cricothyroidotomy.

They remain the standard techniques.

Cannula cricothyroidotomy: Cannula cricothyroidotomy

involves the combination of insertion of a cannula

through the cricothyroid membrane with high-pressure

ventilation. It can provide effective ventilation [4, 209,

238–241], although low success rates have been repor-

ted [242]. We recommend use of kink-resistant

cannulae because standard intravenous cannulae are

easily kinked [243–245]. The technique is summarised

in the flow-chart and is described in detail by Benumof

[246] and Stewart [247]. Verification of correct cannula

placement by aspiration of air into a large syringe,

before the use of high-pressure ventilation, is essential.

Subsequent dislodgement of the cannula must be

prevented.

A high-pressure source is needed to achieve effective

ventilation through a cannula. The oxygen flush systems

of most modern anaesthesia machines do not provide

sufficient pressure [211, 248, 249] and an adjustable

high-pressure device (driven by gas pipeline pressure)

with a Luer Lock connection is recommended. Baro-

trauma [188, 238, 250, 251] is less likely if an initial

inflation pressure of less than 4 kPa (55 psi) is used

[213, 251, 252]. Some have recommended insertion of

a second cannula to facilitate exhalation [185, 186, 253].

However, the driving pressure for exhalation is relat-

ively low and use of a second cannula is not a reliable

means of relieving high airway pressure [254, 255].

Initial high-pressure ventilation should be performed

particularly cautiously. It is important to keep the upper

airway as open as possible and to verify deflation of the

lungs and exhalation through the upper airway. If an

LMA has been used, it should be kept in place to

facilitate exhalation.

Surgical cricothyroidotomy: Surgical (‘stab’) cricothyroid-

otomy can allow rapid restoration of ventilation and

oxygenation in the CICV situation [77, 242, 256–260]

and is included in ATLS and military [261] training.

Anaesthetic deaths could be prevented by appropriate use

of surgical cricothyroidotomy [207]. Emergency crico-

thyroidotomy can result in serious complications [216,

262], although these are infrequent when staff are well

trained [263–267]. The technique uses low-pressure

ventilation through a cuffed tube in the trachea.

A simplified cricothyroidotomy technique can be

performed in 30 s [268–270]. This 4-step technique

consists of:

Step 1 Identification of the cricothyroid membrane.

Step 2 Horizontal stab incision (No. 20 scalpel)

through skin and membrane.

Step 3 Caudal traction on the cricoid membrane with

a tracheal hook.

Step 4 Intubation of the trachea.

The ATLS cricothyroidotomy technique includes

blunt dilation of the incision made in step 2. It is

important to avoid endobronchial intubation [271] when

a tracheal tube is used.

Cricothyroidotomy is sometimes particularly difficult

in the obese patient. Insertion of the tube can be

facilitated by passage of an introducer (bougie) through

the incision [272] or use of a tracheal retractor [270, 273–

277].

Guidewire techniques of cricothyroidotomy have been

developed. Some claim that these can restore the airway

as quickly as the standard surgical technique [278], while

others have found the guidewire technique to take longer

[279], and to be less satisfactory, as a consequence of

kinking of the wires [280]. It has recently been shown

that the technique can be performed in 40 s after practice

in a manikin [281]. The MelkerTM guidewire intubation

set is now available with a cuffed tube. This technique

seems promising but further reports are needed before it

can be considered a core rescue technique.

Cannula and surgical cricothyroidotomy each have

advantages and disadvantages. Cannula cricothyroidoto-

my involves a smaller incision with less risk of bleeding. It

may be the technique of choice when dedicated equip-

ment is immediately available and staff are trained in its

use. If it cannot be performed rapidly, is ineffective [242,

245, 258] or causes complications [258, 282], surgical
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cricothyroidotomy should be performed immediately

[242, 245, 258, 282]. Surgical cricothyroidotomy is more

invasive. It can be performed very rapidly and will allow

effective ventilation with low-pressure sources.

Invasive airway access is a temporary measure to

restore oxygenation. Definitive airway management will

follow. This may be a formal tracheostomy, but

tracheal intubation will be possible in some patients

[257, 283].

Discussion

A major impetus for the development of clinical guide-

lines was the finding of marked variations in medical

practice and the belief that guidelines could be used to

improve standards [284–286]. Guidelines have much to

offer in the management of infrequent, life-threatening

situations [287, 288]. In particular, following the resus-

citation guidelines improves outcome [12, 289, 290].

There is evidence that use of airway guidelines has

improved airway management in France [291].

Unanticipated difficult intubation will continue to

occur. A new approach is needed to ensure optimal

management of infrequent airway problems. Medicine

has lagged behind the military [292–297] and the airline

industry [298–300], which use guidelines and regular

practice of drills to train staff to deal with infrequent

emergencies. Allnutt states that ‘there is no excuse for

poorly designed procedures when human life is at risk’

[301].

Tunstall first described a failed intubation drill [148] for

use in obstetric anaesthesia. Although of proven value

[302, 303], some components such as the lateral position

are no longer widely supported [146, 304–306] and new

devices such as the LMATM have changed management

[307]. There are now new failed intubation drills in

obstetrics [308].

There is a need for definitive national airway guidelines

for management of unanticipated difficult intubation in

the non-obstetric adult patient [309]. They should be easy

to learn and to implement as simple drills [310]. They

should include a minimum number of techniques of

proven value. They should be based on a practical

approach to airway management, using skills which are

widely available. The DAS guidelines are designed to

fulfil these requirements. Simple, clear and definitive

flow-charts have been produced to cover three important

clinical scenarios. They do not proscribe the use of

other techniques by those experienced in their use,

provided oxygenation is maintained and airway trauma is

prevented.

The DAS guidelines have been developed by consensus

and are based on experience and evidence. The principles

applied are maintenance of oxygenation and prevention

of trauma. Maintenance of oxygenation is achieved

primarily by using the face mask and LMATM. Prevention

of trauma is achieved by limiting the number of attempts

at intubation and by using the ILMATM as a dedicated

airway to allow oxygenation, while tracheal intubation is

achieved under vision with the fibrescope.

Controlled studies cannot be performed in unanticipated

difficult intubation. The evidence basis of these guidelines

best fits the description of expert committee reports,

opinions and experience, and is defined as category IV

evidence [311]. The DAS recommendations are therefore

officially strength D. All DAS recommendations are

supported by at least two case reports or series, the strongest

evidence available for infrequent emergency situations.

We hope that implementation of these guidelines will

reduce the incidence of airway trauma and hypoxaemic

damage associated with unanticipated difficult intubation

and result in better outcomes for our patients.

The techniques which have been recommended in

these plans should be an integral part of initial and

continuing airway training. This can be achieved by

acquisition of knowledge in classroom teaching, learning

practical skills using manikins in workshops [281], and use

in clinical practice, when appropriate [312, 313].

There are equipment implications in these guidelines.

All the equipment described should be available for

regular practice. A cart containing the equipment should

be located no more than a couple of minutes from every

location where anaesthesia is administered. Recommen-

ded equipment lists will be published on the DAS

Web Site (http://www.das.uk.com).

We hope that these guidelines will be tested in a

clinical environment [314] and further modifications will

certainly follow. We seek constructive suggestions.

Notes on figures: Figures 2–4 in this paper contain a

considerable amount of detail in order to maximise their

value for training. Both these and simpler versions will be

available from the DAS Web Site (http://www.das.uk.

com) in the future. Others may wish to produce different

versions for their own purposes.
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d’experts. Annales Françaises D’Anesthesie et de Réanimation
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