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Summary
Successful management of difficult tracheal intubation by retrograde intubation has been reported
for almost 50 years and can be used whether or not it is anticipated. There are numerous reports
of variations to the basic technique to enhance reproducibility of this guided blind procedure.
A review and analysis of the equipment and techniques provides a better understanding of this
effective technique.
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Tracheal intubation over a guide introduced in a
retrograde manner from below the vocal cords and
brought out through the mouth or nose, is popularly
known as retrograde intubation. Guided blind intubation
[1] or trans-laryngeal intubation [2, 3] is perhaps a better
description.
The main advantage of this technique over common

anterograde techniques of tracheal intubation is that the
laryngeal inlet does not have to be identified or nego-
tiated. Instead, the tracheal tube is railroaded directly into
the larynx over a retrograde guide previously placed
percutaneously inside the larynx. The function of this
guide is to keep the tip of the tracheal tube in the midline
inside the mouth and the pharynx facilitating its progress
across the upper airway into the larynx.
In the past 50 years, there have been numerous

publications of use of retrograde intubation ranging from
reports of a single or few cases to series [1–20] of cases. A
variety of equipment and variations to the basic technique
are described for planned as well as emergency manage-
ment (Table 1) of difficult intubation in adults and
children [1, 5, 13].
In the first report of retrograde intubation, an oro-

tracheal tube was railroaded over a 16FG catheter with a
curved wire stylet inside, placed through the pre-existing
tracheostomy into themouth.Major cancer surgery around
the neck in these patients was facilitated by absence of the
tracheostomy wound and the tube in the surgical field,
providing maximal surgical exposure [4]. A similar tech-
nique has been reported with the use of a tracheal tube
introducer [21, 22] and fibreoptic scope [23, 24] as a guide.

Commonly, a thin guide such as an epidural catheter or
a vascular guide wire is introduced from subglottic area
and is used for guiding a tracheal tube into the larynx.
Waters reported this technique for successful nasotracheal
intubations in older children with severely restricted
mouth opening caused by cancrum oris [1].
Some of the steps used during retrograde intubation are

familiar to anaesthetists and include applying local anaes-
thetic to the upper airway, sedation, needle cricothyrot-
omy and guided blind tracheal intubation over an
introducer. Needle cricothyrotomy in cephalad direction,
placement of a guide along a desired route and guiding
the tracheal tube over it may be less familiar but can be
easily learnt [37, 38].

Steps of retrograde intubation

Subglottic access to the airway
The site of puncture
Puncture of the cricothyroid or the cricotracheal mem-
brane is used for access into the larynx. Injury to the vocal
cords and the surrounding tissues is possible from the
puncture at the cricothyroid membrane as the distance in
between is small [39–41]. In a study on fresh cadavers, the
incidence of damage to the vocal cords was 8% from
needle cricothyrotomy [40]. The cricothyroid artery, a
branch of the superior thyroid artery and occasionally
another branch from the same artery are present on the
cricothyroid membrane [42]. Inserting the guide through
the cricotracheal membrane has the main advantages of
avoiding injury to the artery or the vocal cords [39, 40].
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With cricotracheal puncture, pressure caused by a taut
guide is exerted on to the solid cricoid ring rather than
the softer ligament of the cricothyroid membrane which
is prone to being split easily, causing local surgical
emphysema and bleeding [39].
Injury to the thyroid gland while using cricotracheal

approach may be avoided by inserting the needle at a
point where the skin is closest to the cricoid cartilage [40].
Using cricotracheal access has other advantages relating

to guiding the tracheal tube and is discussed in subsection
‘Depth of insertion’ in section ‘Tracheal intubation over a
guide’.
The area chosen is palpated and the patient is optimally

positioned for access before the front of the neck is
cleaned and draped.

The needle for laryngeal access
The epidural (Tuohy type) needle is a popular choice as it
is familiar, easily available and has a bevel that helps to
direct the guide in the intended direction.
A central venous catheterisation kit with long cathe-

ter inside the needle had been used as a convenient
‘ready to use’ sterile pack providing needle and a guide
[2, 8, 11, 12, 18].
Vascular access catheters (16–20G) are commonly used

now [3, 9, 12–14, 16, 20, 43].

Local anaesthetics ⁄ sedation ⁄ general anaesthesia
In awake patients the skin and the subcutaneous tissue
over the site of access to the larynx is infiltrated with 2%
lignocaine. Surface analgesia of the mucus membrane of
the mouth, pharynx and laryngeal inlet area is achieved
with instillation of 4% lignocaine. CophenylcaineTM

spray containing lignocaine HCl 5% and phenylephrine

HCl 0.5% is used inside the nostrils when nasal intuba-
tion is planned. A trans-tracheal injection of 2 ml of
4% lignocaine or bilateral superior laryngeal nerve block
using 2% lignocaine helps to suppress the reflexes from
inside the larynx [39], vocal cords and upper trachea
during the procedure.
Retrograde intubation has also been carried out with

conscious sedation [2, 6, 7, 14] and general anaesthesia
with or without the use of neuromuscular blocking drugs
[1, 4, 5, 8, 9, 15].

Needle cricothyrotomy
The guide being directed cephalad, a right-handed
operator needs to stand on the right side of the patient
facing the subject, to palpate and stabilise the larynx using
the left hand while performing the cricothyrotomy with
the right.
The luminal space of the larynx is found with free

aspiration of air using a saline filled syringe attached to the
cricothyrotomy needle which is angled at 90 "C to the
skin initially. Due to the soft cartilage structure allowing
luminal compression in children and young adults, care
must be taken to avoid excessive force and injury to the
larynx. A cut on the skin at the point of puncture,
application of lateral stabilising pressure and controlled
pressure on the puncture needle can help prevent
accidental injury to the posterior wall of the larynx and
oesophagus.
Once the laryngeal cavity is reached, the needle ⁄

catheter is advanced at a 45" angle in cephalad direction.
To prevent injury to the vocal cords, the needle inside the
cannula could be partially withdrawn into the catheter
while it is advanced into the larynx.

Placement of a retrograde guide
The Guide
A variety of materials have been used as a guide (Table 2).
The flexibility and guiding ability of a guide wire is

determined by its thickness. Vascular guide wires of
diameters of 0.889–0.965 mm used as a guide in adults are

Table 2 Retrograde guides.

Vinyl plastic tubing [1]
Epidural catheters [5, 7, 16–18, 40, 52, 65, 66, 73]
Long catheters inside needle [2, 8, 11, 18, 35]
Pulmonary artery catheter guide wire [44]
Straight guidewire [2, 11, 13, 15, 20, 27, 45]
Angiography catheter exchange guide wire [12]
‘J’ tipped guide wire [14, 46]
Ureteral stent [29]
Nylon cord, surgical suture material [6, 10, 36]
The Minitrach (Non Seldinger kit, Smith Medical International,
Watford, UK) dilator [47, 48]

Table 1 Range of clinical indications for retrograde intubation.

Anticipated difficult intubation
To bypass existing tracheostomy for better surgical exposure
[4, 21–24]
Trismus [1, 5, 25]
Small mouth with protruding upper teeth [81]
Congenital anomalies – resulting in micrognathia, short neck,
large tongue, limited neck movement and mouth opening and
cervical spine abnormalities [13, 23, 26–28]
Trauma – maxillofacial, cervical spine [10, 11, 16, 29]
Tumour – tongue, mandible, floor of the mouth, pharynx and
larynx [6, 9, 12, 15, 81]
Infection – retropharyngeal abscess [30], acute epiglottitis [31]
Bone and joint disorders – rheumatoid arthritis, ankylosing
spondylitis, unstable cervical spine [16, 32, 33]
Obstructive Sleep Apnoea [12]
Microstomia [12]
Burns [34]

Failed intubation
With blind nasal, direct laryngoscopic or fiberoptic scope guided
technique [5, 8, 11, 18, 19, 24, 28, 35–36, 79–81]
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stiffer and more visible than 14–16G epidural catheters.
Guide wires also stand prouder from the pharyngeal wall
making retrieval easier and provide stronger support for
guiding a tracheal tube. The length of the retrograde
guide required is the total of distance from the point of
laryngeal puncture to the lip or nostril, plus the length
of the tracheal tube plus a length at both ends for ease of
manipulation. A length of 70 cm is adequate in adult
patients [49]. A longer retrograde guide may be needed
when an anterograde guide is interposed over it.
A ‘J’ tipped guide wire passes through the upper airway

smoothly and a rotary movement on its axis makes
displacement of the tip obvious and making it easy to pick
up from the mucosal surface inside the pharynx [46].
Coated guide wires with smoother surface travel

through the punctured laryngeal membrane more easily
than uncoated ones. Smaller catheters and guide wires are
chosen for paediatric use [13, 26, 27].
Long central venous line catheters were preferred in

one report dealing with maxillofacial trauma because it
allowed air injection creating bubbles that helped in
locating the catheter inside the mouth [11].

The route – oral and nasal
When the guide is passed upwards from the larynx, it may
come out from the mouth, coil inside the pharynx or
sometimes exit fromone of the nostrils.When performed as
an awake technique the patient may be able to ‘spit’
the retrograde guide out of the mouth. Alternatively, when
there is adequate mouth opening, it may be picked up from
the mouth or pharynx with fingers or a pair of forceps.
In patients with limited mouth opening retrieval of the

guide can be difficult. Achieving naso-tracheal intubation
can also be challenging.
Historically, a metal hook fixed to the end of a length

of polyvinyl tubing and placed inside a nasal tube (to
avoid turbinate injury) was passed into the pharynx to
bring the guide out through the nose [1]. Loss of the
hook was reported with this technique and was replaced
with all-metal wire hooks [5, 50].
A catheter introduced into the nose, brought out from

the mouth to bring the guide out from the mouth to the
nose works well. In most reports the end of a nasally
placed catheter is either tied or stitched to the upper end
of the guide to pull it out from the nose [2, 4, 6, 26, 28].
Threading the guide through the larger lumen of the
nasally placed catheter [7] is quicker, easier and reduces
the chance of potential trauma to the turbinates caused by
pulling a knot of catheters through it.
A loop of guide wire through a small non-cuffed

tracheal tube (pharyngeal loop) has been described for
picking up the guide from the pharynx. The loop
introduced through the nose is opened wide inside the

oro-pharynx to place the guide inside it. It is then grabbed
by closing the loop and brought out from the nose [51].
Suction through a nasally placed catheter to bring out

the epidural catheter (retrograde guide) from the pharynx
[52] and fluoroscopy to manipulate the guide have been
reported [53].
Insertion of a longer length of cricothyrotomy catheter

helps to bring the guide out through the nostril [14]. The
tip of the catheter guided by the contour and confines of
the posterior pharyngeal wall leads to the posterior nasal
aperture (Fig. 1).

Tracheal intubation over a guide
Problems and failures with endotracheal intubation over
a bougie, flexible fiberoptic scope or an airway
exchange catheter are common and the mechanics are
well known [54–56]. Equipment and manoeuvres for
successful railroading [57–63] including a flexible
tracheal tube, a close fitting introducer inside the
tracheal tube and posterior presentation of the bevel
of the tracheal tube at the laryngeal inlet are applicable
at this stage.
Retrograde intubation may be performed using a

retrograde guide only or over an additional anterograde
guide. The retrograde guide has also been used to
facilitate other techniques of tracheal intubation.

Intubation using a retrograde guide only

Depth of insertion
The guide tip, unlike an introducer for tracheal intuba-
tion, is not freely located in the tracheal lumen but is
attached to the anterior wall of the larynx and the tracheal
tube can only be advanced along it to that point.
The depth of insertion is the distance between the

vocal cords and the point of puncture (Fig. 2). When the

Figure 1 Tip of a long of cricothyrotomy catheter against
posterior nasal aperture.
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cricothyroid membrane is used, the depth of insertion is
approximately 9.8 mm [42] in adults and can be less than
5 mm in children [13].
The tip of a stiff tracheal tube has been known to spring

out when the grip on the guide is removed [2–4, 25, 35,
64, 65]. This may also result in oesophageal intubation. A
longer length of the tracheal tube inside the larynx may
reduce the chance of such displacement.
The depth of insertion is greater with the cricotracheal

the cricothyroid approach. The guide placed through the
cricotracheal space is also more in the centre of the larynx
allowing room anteriorly that is useful for easier progress
of the tracheal tube [29, 39]. Use of the space between
first two tracheal rings has also been reported [18, 39].
Coughing and gagging could contribute towards

dislodgement of the tracheal tube from the larynx.

Tension on the retrograde guide
A flexible guide lacks the thickness and stiffness of a
conventional tracheal tube introducer (e.g. a bougie) and
is not as efficient for guiding. It tends to form a redundant
loop inside the pharynx and may get pulled away by the
stiff tracheal tube with a tendency to go in a straighter line
into the oesophagus. Depending on the consistency of
the tracheal tube and the force applied to it, the tip may
bend the guidewire between the laryngeal inlet and the
oesophagus. A guide, once bent this way may not work
and needs to be replaced.
Keeping the guide taut improves its ability as an

introducer. The tension required is crucial and has to be
gauged carefully. Too much tension on the guide at
both ends creates a cheese wire effect sinking the guide
more into the tongue, epiglottis, arytenoids or anterior
commissure. This impedes the path of the tip of the
tracheal tube and can cause trauma with persistent

attempts. The stretch on the guide needs to be relaxed
enough to allow further advancement of the tube into
the larynx [12, 13].

Prevention of dislodgement of the tracheal tube
(i) Once the tube cannot be advanced any further
over the guide and unobstructed breathing through it
(in patients breathing spontaneously) is confirmed, it is
fair to assume that the tip of the tube is engaged in the
laryngeal inlet. At this stage application of axial pressure
on the tube stabilises its position inside the larynx.
This manoeuvre also helps the tube to be advanced into
the trachea as soon as the hold of the guide is removed.
Tracheal tubes made of polyvinyl chloride when

compared with armoured and silicon tubes have been
shown to exert considerably higher pressure on the point
of contact [66]. Application of overzealous pressure has
resulted in folding of the tube inside the airway [67].
Accidental dislodgement of the tracheal tube caused by

withdrawal of the guide has been addressed by cutting the
epidural catheter flush with the skin at the point of
puncture. The hold of the guide is thus released to let the
tip of the tracheal tube drop from the anterior wall into
the larynx [68, 69].
(ii) To harness and guide the tip of the tracheal tube

into the lumen of the larynx and to achieve greater depth
of insertion, various techniques have been used. An
‘inside out’ method by threading the guide through the
tip of the tracheal tube and bringing it out through
the Murphy eye is useful in stabilising and directing it into
the larynx [2] (Fig. 3). Insertion of the tracheal tube by an
additional centimetre is achieved by using an ‘outside in’
technique when the guide is threaded through the
Murphy eye from outside and brought out through the
lumen of the tube [64]. In a cadaver study of retrograde
intubation greater success was achieved using combina-
tion of passing the guide through the subcricoid space and
use of ‘outside in’ technique [40].
There are reports of stitching and tying or applying a

loop of the guide to the tip of the tracheal tube followed
by pulling the guide from the neck end to bring the tube
from the pharynx into the larynx [6, 10, 17, 18, 28,
33, 70, 71] (Fig. 3).

Retrograde intubation using an anterograde
guide over a retrograde guide

To impart added stiffness and to reduce the gap between
the tracheal tube and the guide, a hollow anterograde
guide may be threaded over the retrograde guide to
facilitate advancement of the tube. Guiding a tracheal
tube using either a retrograde or an anterograde guide is
more likely to be successful when the tube need not

Figure 2 Depth of insertion – distance between the point of
puncture on the laryngeal wall and the vocal cords.
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negotiate very acute oro-pharyngeal or pharyngo-laryn-
geal angle. Tracheal intubation over an anterograde guide
is more reliable in difficult circumstances [20, 66, 67,
71, 76], and it would be logical to use it every time.
Implements used as an anterograde guide are listed in
Table 3.
A tapered tip on the anterograde guide facilitates its

smooth passage over the retrograde guide across the
airway. The guide wire sheaths from central venous
catheterisation kit have varying diameters and do not have
tapered ends but have been used successfully as an
anterograde guide [3]. An external diameter of 4–5 mm
may be most suitable.

Monitoring the progress of the anterograde guide
An anterograde guide may not always follow the course
of a retrograde guide all the way into the trachea.
In the Cook retrograde intubation set (Cook Critical

care, Bloomington, IN, USA) there are markings on both
the guide wire and the custom made anterograde guide.
Matching the markings on both confirms correct posi-
tioning of the latter inside the airway. Continuous
measurement of carbon dioxide through a hollow
introducer can be used to distinguish tracheal from
oesophageal placement [74].
The puncture cannula over the retrograde guide left

inside the pharynx can serve as an indicator as it is pushed

out of the airway by the advancing tip of the anterograde
guide [14].

Prevention of dislodgement of the tracheal tube
Dislodgement of the anterograde guide, the guide ⁄
tracheal tube assembly or the tracheal tube from a shallow
depth of insertion can occur in the similar way as during
guiding of the tracheal tube directly over the retrograde
guide. The strategies described to prevent this are:
(i) Application of pressure on the tracheal tube.

Sustained axial pressure is applied on the guide, the
assembly or just the tube as mentioned for guiding the
tube over a retrograde guide.
(ii) Pulling the tip of the anterograde guide. The tip of

the anterograde guide is stitched onto a more flexible
retrograde guide and pulled down into the larynx
[9, 75]. Once the position is confirmed, a tube is passed
over it.
(iii) Use of an anchor inside the trachea. While the

retrograde guide is inside the airway, another guide is
positioned deep inside the trachea (anchor) [14, 28, 68,
69, 76, 77]. The anterograde guide and ⁄ or the tracheal
tube is advanced over it (Fig. 4) once the hold on the

Figure 3 Guide through the end of the
tracheal tube and out from the Murphy
eye (2) and through the Murphy’s eye
into the upper lumen of the tracheal
tube (3) lend more stability and depth of
insertion than guiding the tube straight
(1) over the retrograde guide. The tip of
the tube is harnessed either by retro-
grade guide stitched to it (4) or by a loop
of retrograde guide tightened around it
(5) and is then pulled down from the
pharynx into the larynx.

Table 3 Anterograde guides.

Suction catheters (cooled for added firmness) [66, 67]
EschmannTM guide modified by severing the end [72]
Guide wire sheath [3]
Multi-lumen catheter [14]
Airway exchange catheter [73]
Custom made guide made by Cook (Cook Critical care, Bloomington,
IN, USA)

Flexible fibreoptic endoscope [13, 25, 79–81]

Anchor

AG + RG

Figure 4 In addition to an anterograde guide (AG) over retro-
grade guide (RG) an anchoring introducer is passed through the
tracheal tube into the trachea.
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retrograde guide is released. If the tracheal tube becomes
dislodged from the larynx, a length of the anchor inside
the trachea would still be available that can be used to
guide it back into the larynx and trachea. An anchor offers
stability to the tip of the tracheal tube inside the larynx
and provides a guide deeper inside the trachea adding
extra reliability to the procedure.
This concept was reported with use of a suction

catheter as an anterograde guide and a gum elastic bougie
as the second guide (‘anchor’) [68, 69].
The diameters of the anterograde guide and the anchor

used should be carefully considered. For example, a
tracheal tube with an internal diameter of 10 mm would
be needed to accommodate the commonly used 14FG
suction catheter and a 15FG bougie. A smaller tracheal
tube is normally used during management of a difficult
intubation.
In the double guide wire technique [14], an introducer

is placed inside the trachea with the help of a second
guide wire. It is possible to use a longer length of an
anchor (‘J’ tipped guide wire) inside the trachea without
the possibility of causing trauma to the airway. The
technique is illustrated with a guide wire sheath (Fig. 5).

The flexible fibreoptic endoscope has been used as an
anchor and an introducer with added advantage of visual
confirmation of the position of the tube inside the trachea
[33, 76, 77].
In a cadaver study, tracheal intubation was achieved by

the use of the same anterograde guide twice. After
advancement of the tracheal tube into the larynx over
an anterograde guide (a guiding hollow catheter from
the Cook Retrograde Intubation Set, Cook, Charenton,
France) loaded over a retrograde guide (Fig. 6a), the
anterograde guide is withdrawn from the retrograde guide.
It is then reinserted through the lumen of the tracheal
tube (Fig. 6b) into the trachea, the retrograde guide is
removed and the tracheal tube is then advanced over the
anchor [78].
This method is claimed to offer significantly improved

success compared with the commonly adopted method of
applying pressure on the tracheal tube and the antero-
grade guide during removal of retrograde guide.

Retrograde guide to facilitate other methods of
tracheal intubation

The challenges of anterograde flexible fiberoptic endo-
scope guided intubation are finding and negotiating the
larynx to reach the trachea by endoscope manipulation
followed by tracheal intubation over the scope. This
requires some skill and experience and may be foiled by
secretions, blood or abnormal anatomy. The use of the
suction channel of the fibreoptic endoscope to guide it
over a retrograde guide is dependent on a dry field
for vision or operator skill with a fibreoptic scope. The
retrograde guide is removed under vision and tracheal
intubation is achieved by railroading the tube over the
fibrescope [13, 15, 25, 79–81].
Placing a retrograde wire through a laryngeal mask

airway [82, 83] for intubation over it has the advantage of
having a direct working conduit between the mouth and
the laryngeal inlet for easy retrieval of the wire, guiding of
the tracheal tube over it and controlled oxygenation and
ventilation during the procedure.

Figure 5 Anchoring with guide wire through a guide wire
sheath.

Figure 6 Illustration of single antero-
grade guide (a) being used as an anchor
and an introducer (b).

Anaesthesia, 2009, 64, pages 1094–1104 S. S. Dhara Æ Retrograde tracheal intubation
......................................................................................................................................................................................................................

! 2009 The Author
Journal compilation ! 2009 The Association of Anaesthetists of Great Britain and Ireland 1099



Retrograde intubation using a malleable light wand as
an anterograde guide threaded over a guide wire had been
used successfully for a series of cases [16]. Correct
laryngeal placement of the anterograde guide is confirmed
by transillumination of the larynx.

Complications of retrograde intubation

Complications commonly associated with the technique
(Table 4) are usually minor and self-limiting in nature.
Wound contamination by oral bacterial flora following

withdrawal of the retrograde guide from the neck is
possible and therefore should be removed from the
mouth or nasal end wherever possible. The size of
cricothyrotomy is larger with the Minitrach (Smith
Medical International, Watford, UK) than that created
by a needle cricothyrotomy and the contaminated guide
can only be removed from the neck. Similarly use of a
retrograde guide to pull the tracheal tube or an
anterograde guide down the airway could potentially
lead to contamination of the wound at the neck.
The translaryngeal plastic cannula may be left in situ as

a flexible working channel shielding the wound from
possible trauma and infection from manoeuvring of the
retrograde guide [13].
There have been a few reports of life threatening upper

airway obstruction arising from the cricothyrotomy
component of the procedure [84, 86]. In a series of 93
consecutive patients with laryngeal cancer undergoing
retrograde intubation for laryngectomy, no damage to the
mucus membranes or cartilages was demonstrated in the
excised specimens [15].

Administration of oxygen during the procedure

Administration of oxygen is necessary during retrograde
intubation as the patient is prone to hypoxia from
coughing, laryngospasm, pre-existing or iatrogenic partial

airway obstruction, worsening of respiratory failure from
supine positioning or respiratory depressant drugs.
When performed with the patient spontaneously

breathing, oxygen may be provided via the nose. Oxygen
insufflation through the puncturing needle or through the
working channel of a flexible fibreoptic endoscope have
been reported [3, 13]. The tracheal tube may be used for
oxygen delivery and ventilation when it is engaged in
the laryngeal inlet [3, 45]. Intermittent ventilation with
facemask between the steps of retrograde intubation may
be possible.
Oxygen insufflation or jet ventilation may be carried

out through the hollow anterograde device but pulmo-
nary barotrauma is possible in the presence of upper
airway obstruction. With a multilumen catheter guide it is
possible to monitor airway pressure and capnography via
built in channels [14].

Discussion

From the reports of success and safety with the technique
it is evident that retrograde intubation has a place in both
anticipated as well as the unanticipated pathway in a
difficult airway management algorithm [3, 8, 11, 12, 15,
31, 34, 40]. Unlike flexible fibreoptic endoscope guided
intubation, retrograde intubation can be performed when
blood or secretions are present in the upper airway.
Retrograde intubation can also be performed when a
patient’s neck is immobilised. Retrorgade intubation is
less invasive than needle cricothyrotomy and surgical
cricothyrotomy and in the ‘cannot intubate, cannot
ventilate’ scenario can achieve the primary objective of
oxygen delivery to the trachea. The time taken to
complete the procedure is short [11–13].
Contraindications include difficult sub glottic access,

unfavourable coagulation profile and infection or tumour
in the path of access to the larynx.
Retrograde intubation is recommended in the difficult

airway algorithm of The American Society of Anesthe-
siologists (ASA) as an alternative non-invasive method of
intubation when there is difficulty with tracheal intuba-
tion but the patient’s lungs can still be ventilated [89]. The
Canadian Society of Anesthesiologists recommends retro-
grade intubation when ventilation of lungs is not possible
[90] (from their algorithm for the management of the
difficult airway). The guidelines from The French Society
of Anaesthesia and Intensive Care and The Italian Society
of Anaesthesia, Resuscitation, and Intensive Therapy
(SIAARTI) mention retrograde intubation as an alterna-
tive awake intubation technique. Retrograde intubation
is not mentioned in the difficult airway algorithms from
the Difficult Airway Society (UK) or the German Society
of Anaesthesiology and Intensive Care Medicine [91].

Table 4 Reported complications of Retrograde Intubation.
Refs [5, 8–11, 20, 23, 84–88].

Sore throat and hoarseness
Minor bleeding at site of puncture and inside the trachea
Loss of hook (historical)
Peritracheal haematoma
Mediastinal haematoma
Breath holding
Local surgical emphysema
Folding of tracheal tube inside the airway
Pretracheal abscess
Part of guide wire left in the wound and the vocal cords
Pneumomediastinum
Upper airway obstruction secondary to extension of surgical
emphysema
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Retrograde techniques of intubation are rarely taught
or practiced. The reasons for this include unfamiliarity
with and the perceived invasive nature of the proce-
dure. Extra training in retrograde intubation has been
strongly advised by French anaesthetists responding to a
survey, and assessment amongst difficult airway experts
[92]. In surveys of equipment for tracheal intubation
in anaesthesia [93–97] and emergency departments
[98, 99], retrograde intubation kits are commonly
stocked but it is difficult to know how frequently they
are used. Retrograde intubation has been observed as
‘an underused elective or emergency intubation tech-
nique in the management of the difficult airway’ [100].
Training methods such as audio-visual materials, man-

ikin simulators and cadavers have been suggested for
training in retrograde intubation [67]. Patients for laryn-
gectomy without obvious contraindications for retrograde
intubation have been used and advocated as a training
model [101]. After training on embalmed cadavers, the
proportion of residents who reported that they would use
retrograde intubation, increased from 6% to 67% and
those who reported they could correctly perform the
technique increased from 28% to 83% [38].
Retrograde intubation is included in the training

curriculum of the Royal College of Anaesthetists in the
UK [102].
In difficult intubation situations when the fiberoptic

equipment or the expertise to use it is unavailable or
blood and secretions rule out its use, early application of
retrograde tracheal intubation technique may prevent
hypoxia, airway trauma, open cricothyrotomy or trache-
ostomy anywhere in the world.
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