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This technical note aims to introduce a new approach for intubation of patients with restricted
mouth opening in cases that conventional and fiberoptic-assisted endotracheal intubation are not
possible. The proposed technique is a modification to the previously well-established retrograde
intubation method. The main advantage of this new technique is the employment of fiberscope for
direct visualization which eliminates the use of guide wire. The endotracheal tube enters through
the nostril and is railroaded using the fiberscope as a guide. Using this new technique can prevent
the complications of tracheostomy and the traditional retrograde intubation in patients that anterograde intubation is not feasible. The promising result of conducting the intubation with this
approach can be considered the basis for future clinical investigation.
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Introduction

ital organ hypoxia, cardiac arrest, or death may
result from unsuccessful or delayed endotracheal
intubation in cases of difficult airways and emergencies [1,2]. Retrograde intubation techniques have been
used for over 50 years as an alternative for tracheostomy in
such instances [3-5]. There have been many modifications
to the retrograde intubation over the years which made
its application easier for both experienced and young clinicians and improved its success rate [6]. The compiled
experiences resulted in more efficient retrograde intubation techniques compared with the direct laryngoscopy for
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the problematic airways regardless of the clinician experiences [7]. In the retrograde technique, a guide is inserted
precautansouly in the larynx which helps the endotracheal
tube (ETT) to be railroaded to the larynx directly. Therefore, the need for identifying the laryngeal inlet (glottic
opening) is eliminated which can be considered the main
advantage of this technique. The promising data are available regarding the application of the retrograde technique
and it is also charted as one of the applicable methods for
difficult airway intubations by American Society of Anesthesiologist [8].
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However, there are still some limitations and complication regarding the application of retrograded techniques. The main reasons for morbidity and mortality
are due to the fact that retrograde intubation is a blind
technique which may cause several complications such
as injury and distortion of the normal anatomy of the
neck which in turn may result in suboptimal ventilation and further on nasal intubation is almost impossible in restricted and complicated mouth opening
cases [9-11]. Some authors suggested that the use of
flexible fiberoptic endoscope for difficult airway intubations could be a promising alternative for traditional
retrograde wire-guided intubation [12-14]. The main
advantage of fiberoptic intubation is a direct visual
control of the intubation procedures [15]. Fiberoptic
nasal intubation may be used for the anterograde applications in patients with restricted mouth opening
in pathological conditions such as temporomandibular joint (TMJ) ankylosis, oral submucous fibrosis
(OSMF), infections in the head and neck region, or
in non-pathologic conditions such as traumas to TMJ
and jaw. However, anterograde application of fiberscope may not be feasible when there are considerable
blood and secretions, pathologic lesions in the pharynx
and pharyngeal and retropharyngeal abscess. Thus, the
authors in this report tried to devise a new technique
using fiberscope to avoid the complications of tracheostomy and the traditional retrograde intubation in
patients that anterograde intubation is not feasible. A
novel modification to the retrograde technique using
fiberscope as a guide for nasal ETT is proposed for patients with limited mouth opening.

Technical Note
All the procedures in this study were performed on
a cadaver of a thirty-year-old female patient who had
died of leukemia three days before the procedure took
place. The cadaver was donated for research purposes
to the Department of Anatomy of Tehran University of
Medical Sciences. To better demonstrate the endotracheal intubation procedure, besides images of the operation on the cadaver, the steps have been illustrated
in schematic images .The cadaver was placed in a neutral supine position similar to the operation room set
up. Shoulder roll and head rest were used in order to
achieve more straight upper airway anatomy. The procedure began with introducing a 7mm nasopharyngeal
airway (Robertazzi Airway, Telefex, NC, USA) to the
nasopharynx (Fig. 1A and B). A 5mm horizontal skin
incision at the cricothyroid membrane was performed
(Fig. 2A, B, and C); the blunt and conservative dis-

section was followed horizontally and vertically. Next,
in cephalad direction, similar to percutaneous dilated
tracheostomy technique, the incision was dilated employing a 4mm dilatator, and then a 5mm cannula was
inserted over the dilatator, and the dilatator was then
removed. The flexible fiberscope (Olympus LF-P tracheal intubation fiberscope [2.2mm outer diameter],
Olympus Inc., NY, USA) was introduced to the cannula and was passed in a cephalad direction through
the larynx and nasopharynx (Fig. 1C, Fig. 2D), while
real-time visualization of inner structures was being
conducted. The fiberscope was directed to the nostril
through the nasopharyngeal airway that was inserted
into the nostril in the first place (Fig. 1D, Fig. 2E). The
bag and mask ventilation should be stopped at this step
in real alive cases to remove the nasopharyngeal airway
(Fig. 1E). A 7mm cuffed ETT (Murphy cuffed endotracheal tube (Tri-anime Inc., CA., USA) was gently
introduced over the fiberscope (Fig. 2F). The endotracheal tube then advanced from the nostril all the way
down through the nasal cavity, nasopharynx, epiglottis,
vocal cords, and larynx until it reached the proximal
inner part of the fiberscope (Fig. 1F, Fig. 2G). Then the
fiberscope was removed from the stoma in the patient’s
neck, and the ETT advanced further more to reach the
carina of the trachea, which could be confirmed by anterograde endoscopy or auscultation of the symmetric lung sounds in alive cases (Fig. 1G). The procedure
time from begging of the incision to the final placement of the ETT in the trachea lasted 140 seconds.
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Figure 1. The schematic presentation of the fiberoptic
retrograde intubation.
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the new instruments made this approach possible as
we could use the small diameter (2.2mm) fiberscope
for the retrograde approach. Up to the authors’ knowledge, the use of fiberscope in a retrograde approach
as a guide for ETT was reported in two other studies as well. However, in both studies, the distal end of
fiberscope was retrieved from the mouth [3,18]. Besides that, there were some differences regarding the
methodology. In one study the patient had undergone
a previous tracheostomy procedure which was not sufficient for the proper ventilation. Therefore, the previous entrance made for tracheostomy was used for the
fiberscope which was different in size and site from the
present study [3]. In the other study, a 4.4mm fiberscope was used as an assist to guide the wire, and ETT
railroaded over the guide wire and not the fiberscope
[18].
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Figure 2. Fiberoptic retrograde intubation on the cadaver.

Discussion

The retrograde intubation is a preferred method
compared to tracheostomy when conventional intubation is not feasible, and it can be used for emergency and planned intubation. There are many variations
to this technique based on the patient condition. In
one of these modifications, authors tried to incorporate fiberoptic scope to the traditional system to cope
with blindness problem during the procedure [15-17].
However, unlike the method used in the present study,
those studies used the fiberoptic scope as a carrier for
ETT. The ETT was loaded on a fiberoptic scope and
followed the track of a guide wire placed by retrograde
technique. Alternatively, some authors just used the fiberscope to illuminate the path of the guide wire in
the retrograde technique [13]. However, in the present
study we introduced a new approach to the retrograde
technique in which the wire guide was not needed anymore, and the fiberscope itself could play the key role
as a guide for ETT. We simulated the clinical condition
in which the anterograde approach with fiberscope was
not feasible because of the difficulty in identifying the
laryngeal structures due to significant soft tissue swelling and secretions or distorted airway anatomy in patients with restricted mouth opening.
The development of technology and availability of

The novel technique presented in the present report is particularly useful for patients with severe restricted mouth opening. Traditionally, in these cases,
if attempts fail for conventional and fiberoptic-assisted
endotracheal intubation through the nose because of
secretions, TMJ ankylosis, maxillofacial trauma, pathologic lesions in the pharynx or pharyngeal and retropharyngeal abscess, the last traditional approach would
be tracheostomy. That being said, despite that our suggested technique can reduce the need for tracheostomy
and its complications, there are still some limitations
that should be pointed out. First, the fiberscope is still
considered as an expensive instrument; besides that,
it is technically demanding, and clinicians need much
experience to use it properly. Second, since the size of
the stoma made on the neck for the entrance of the
fiberscope is larger than those made for the wire-guide
approach, it may increase the chance of post-operative
complications and infections. Third, although the results of this new technique were promising, without in
vivo clinical study, the result cannot be extended to the
clinical settings.
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