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RESPIRATION AND THE AIRWAY

Case report

Use of the McGrath® videolaryngoscope in the management of
difficult and failed tracheal intubation
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Difficult laryngoscopy and failed tracheal intubation are associated with complications which
can be serious, and on occasion, life-threatening. We report three cases of difficult and failed
tracheal intubation using a conventional Macintosh laryngoscope in which tracheal intubation
was accomplished swiftly and easily using a new design of videolaryngoscope, the McGrath®.
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Adverse outcomes associated with respiratory events were
found to constitute the largest class of injury in the
American Society of Anesthesiologists Closed Claims
Study.! Difficult tracheal intubation and oesophageal intu-
bation accounted for more than one-third of these adverse
events. Difficult laryngoscopy and failed tracheal intubation
are associated with complications which can be serious,
and on occasion, life-threatening.>> Videolaryngoscopy,
which can provide a good view of the larynx when conven-
tional laryngoscopy has failed,®~'° offers one possible solu-
tion to this problem.

We report three patients in whom tracheal intubation
was not possible using a conventional Macintosh laryngo-
scope but was accomplished easily with the McGrath®
videolaryngoscope (Fig. 1). All patients gave consent for
inclusion in this report.

Case 1

A 62-yr-old female weighing 80 kg and 1.61 m tall (BMI
31 kg m~?) was brought to the Accident and Emergency
Department having been found unconscious at home. Her
Glasgow Coma Scale score was 5 (El, V1, M3). A drug
overdose was suspected, but a computerized tomography
brain scan was planned to exclude intracranial pathology.
In view of her impaired ability to protect her airway, it
was decided to undertake tracheal intubation before trans-
fer to the radiology department. Assessment of the

patient’s airway identified a relatively short chin (thyro-
mental distance <6.5 cm), reasonable mouth opening (>3
cm), normal dentition, and a short neck. The patient was
positioned optimally with her head on a pillow. After pre-
oxygenation, anaesthesia was induced with thiopentone
200 mg and suxamethonium 100 mg, and cricoid pressure
applied. The emergency physician [year 1 specialist regis-
trar (SpR) with limited experience of laryngoscopy]
attempted laryngoscopy using a size 4 Macintosh blade
but could not see the epiglottis (Cormack and Lehane'’
Grade 4). The supervising anaesthetist (a year 2 SpR)
attempted laryngoscopy while the suxamethonium was
still working, and also could not see the epiglottis.
External laryngeal manipulation and backwards, upwards,
rightwards pressure did not improve the view. An oro-
pharyngeal airway was inserted, and oxygenation was
maintained using bag-valve mask ventilation. A senior
anaesthetist (a year 5 SpR, who was experienced in the
use of the McGrath®) performed laryngoscopy with the
McGrath®. The whole glottis was seen (Cormack and
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Fig 1 The McGrath® videolaryngoscope.

Lehane Grade 1), and after administration of a further
100 mg of suxamethonium, the trachea was intubated
without difficulty with a size 8.5 mm Portex cuffed tracheal
tube mounted onto a stylet (‘Satin Slip’, Mallinckrodt,
Athlone, Ireland). Oxygen saturation was >94% at all times.

Case 2

A 71-yr-old female who had sustained multiple trauma
required tracheal intubation as an emergency because of
deteriorating oxygenation. Her cervical spine was

immobilized in a semi-rigid collar and bolsters, and she
was receiving infusion of blood and blood products.
A rapid airway evaluation revealed prominent teeth and
significant overbite, but no other factors associated with
difficult laryngoscopy. Her weight was estimated to be
approximately 70 kg. While maintaining manual in-line
immobilization, the cervical collar was removed, anaesthe-
sia was induced with ketamine 50 mg and suxamethonium
100 mg, cricoid pressure was applied, and after fascicula-
tion ceased laryngoscopy was attempted by a year 3 SpR
in anaesthesia. Mouth opening was a little limited, and the
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epiglottis could not be seen. External laryngeal manipu-
lation brought the epiglottis into view (Cormack and
Lehane Grade 3), but passage of a single-use, coudé tip
bougie into the trachea was unsuccessful. A size 4 classic
laryngeal mask airway (LMAT) was inserted with a little
difficulty for airway control. An Aintree catheter (Cook
Europe, Limerick, Ireland) mounted over a fibreoptic lar-
yngoscope was passed into the trachea, and the LMA was
removed to allow passage of a 7.0 mm internal diameter
Portex cuffed tracheal tube over the Aintree catheter into
the trachea. After resuscitative surgery, she required a
period of ventilatory support in the intensive care unit. The
cervical spine was cleared after full radiological imaging,
she was weaned from ventilation and the tracheal tube was
removed. Later that day, however, she deteriorated with
retention of pulmonary secretions and became confused.
Propofol 50—70 mg h™' was administered by infusion to
control her agitation and bi-level positive pressure venti-
lation (BIPAP) was commenced by face-mask. Despite
this, her respiratory condition continued to deteriorate; she
became obviously tired and tachypnoeic (ventilatory fre-
quency 39 breaths min '), although oxygenation was not
grossly impaired (Sp,,, 97%; Pa,, 9.4 kPa; Fi,, 0.55). Eight
hours after commencing the propofol infusion, a decision
was made to re-intubate the trachea. Propofol 40 mg and
alfentanil 1 mg were administered; no neuromuscular
blocking agent was administered. Laryngoscopy with a
size 4 Macintosh blade was attempted by a Consultant
in Anaesthesia and Critical Care. Despite optimal posi-
tioning and external laryngeal manipulation, only the
epiglottis was visible (Cormack and Lehane Grade 3).
Laryngoscopy was repeated using the McGrath® video-
laryngoscope. The whole glottis was easily visible
(Cormack and Lehane Grade 1), and after administration
of a further 30 mg of propofol, tracheal intubation was
successful at the first attempt with a size 7.0 mm Portex
tracheal tube mounted onto a stylet. Oxygen saturation
was >96% throughout both attempts at laryngoscopy
and tracheal intubation.

Case 3

A 46-yr-old female, weighing 100 kg and 1.75 m tall (BMI
33 kg m?), presented for emergency laparoscopic chole-
cystectomy. She had a full set of teeth, unrestricted neck
movement, and good mouth opening; the Mallampati score
was 3, but difficult tracheal intubation was not anticipated.
The patient was placed in the ‘sniffing’ position with her
head on a pillow. After preoxygenation, anaesthesia was
induced with propofol 150 mg and fentanyl 200 wg, and
atracurium 30 mg was administered. Manual ventilation
with face-mask and anaesthetic breathing system was easy;
anaesthesia was maintained with oxygen, air, and sevo-

TLMA® is the property of Intavent Ltd.

flurane. Approximately 2.5 min after the administration of
atracurium, laryngoscopy with a Macintosh size 4 blade
revealed only the epiglottis (Cormack and Lehane Grade
3). This could not be improved by repositioning of the head
or external laryngeal manipulation. When the McGrath®
videolaryngoscope was used the whole glottis was visible
(Cormack and Lehane Grade 1), and tracheal intubation
with a size 8.0 mm Portex tracheal tube mounted onto a
stylet was successful at the first attempt. Oxygen saturation
was >97% throughout.

Discussion

Difficult laryngoscopy occurs in 2—8% of all general
anaesthetic cases. Difficult intubation is less common, and
failed intubation is rare.'~* Many techniques have been
used to intubate the trachea when the opening of the
glottis cannot be seen. The Difficult Airway Society
suggests initially optimizing head and neck position,
ensuring adequate muscle relaxation, changing to a differ-
ent laryngoscope blade such as a straight or McCoy blade;
if tracheal intubation is still not possible, then insertion of
a classic LMA or intubating LMA and fibreoptic tracheal
intubation through this is preferred.'> The most common
technique in North America is to choose another rigid lar-
yngoscope such as the Bullard,"* Upsher'* or Wu," or a
fibreoptic laryngoscope;'®~'® use of the Airtraq® has also
been described recently.'® *° Other techniques involve
trans-illumination of the anterior tissue of the neck, or
blind passage of an armoured tracheal tube through the
intubating LMA. The ‘gold standard’ method remains
insertion of the tracheal tube under direct vision. This can
be achieved using a flexible bronchoscope, but these are
relatively expensive, and a sterile bronchoscope may not
always be immediately available.?'

Videolaryngoscopy is rapidly becoming an established
technique that can provide a good view of the larynx when
conventional laryngoscopy has failed.®~'® The technique
is relatively easily acquired,”* ** and few complications are
reported. Several videolaryngoscopes are commercially
available, but have some limitations such as the require-
ment for a separate viewing screen, light source or power
supply, and a need for the laryngoscope handle or blade to
be sterilized between the patients. The McGrath® video-
laryngoscope (Aircraft Medical, Edinburgh, UK) is a
portable device which is powered by a single standard AA
battery and features an on-board camera system and
integral colour liquid crystal display mounted on the top
of the laryngoscope handle. A sterile, transparent, acrylic
single-use blade is used to reduce the risk of patient-
to-patient contamination; the handle and the screen can be
cleaned using alcohol-impregnated wipes. The McGrath®
currently retails for £3950.

These three cases occurred between July and September
2006. The same McGrath® videolaryngoscope was used in
all three patients. The design of the adjustable length
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blade has since been modified to have fewer points of
adjustment (from 9 to 3). No other modifications have
been made to the version which is currently available
commercially.

In the cases described here, we found that the use of the
McGrath® videolaryngoscope resulted in a Grade 1 laryn-
goscopic view in patients who had Grade 3 or 4 views
when a conventional Macintosh laryngoscope was used. In
two of these cases, a poor view of the glottis using direct
laryngoscopy was not anticipated. Tracheal intubation was
completed quickly and without complication in all three
patients using the McGrath®.

This mirrors our wider experience with the McGrath®
videolaryngoscope. We have used the McGrath® to assist
with tracheal intubation in more than 175 adult patients.
In an initial clinical evaluation of the McGrath® in 150
unselected patients,”* we successfully intubated 98% of
patients using the McGrath®, and in two of the three
‘failures’, there was a technical problem with a pre-
production version of the laryngoscope. We found a Grade
1 view of the larynx in 143 patients and a Grade 2 view in
six patients. However, we found that insertion of a tube
into the trachea was more awkward because of the more
anterior view of the larynx obtained with the McGrath®.
This potential difficulty can be overcome by a rigid stylet
and shaping the tracheal tube before attempting inser-
tion.”* A similar solution has been proposed by users of
the Glidescope® videolaryngoscope.

During our initial experience with the McGrath®, we
have encountered 70 patients who had one or more factors
associated with difficult laryngoscopy (Mallampati score
>2, mouth opening <3 cm, thyromental distance <6.5
cm, difficult dentition, BMI>35 kg m % or previously
recorded Cormack and Lehane Grade >2). Tracheal
intubation was successful in all 70 patients, during the first
laryngoscopy in 65 patients and during the second in the
remaining five.

In conclusion, the McGrath® videolaryngoscope is a
compact, portable, and easy to use alternative to direct lar-
yngoscopy. We believe that it offers a valuable addition to
the equipment currently available to rescue the difficult or
failed tracheal intubation. A formal evaluation of the
McGrath® in patients in whom tracheal intubation is
expected to be difficult is necessary to fully establish its
utility in such cases.
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