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Editor—The epiglottis is an important anatomical landmark
during tracheal intubation by direct laryngoscopy or fibreoptic
bronchoscopy. Epiglottic lesions can result in difficult intuba-
tion, difficult mask ventilation, or both. Awake intubation is
considered the first-choice strategy for an expected difficult
airway,’ as it has a low failure rate (1%).> However, some
clinicians perceive awake intubation as complex and time-
consuming.” Training is recommended to improve the
success rate of first attempt intubation and shorten
intubation time.>* Here, we report use of a four-dimensional
CT imaging-based method to simulate a fibreoptic route and
guide awake fibreoptic intubation.

As an example, we describe a 66-yr-old female who pre-
sented with dysphagia and was diagnosed with a large
epiglottic mass by endoscopy and CT scan (Fig. 1a—c), and was
scheduled for robot-assisted resection under general anaes-
thesia. During the preanaesthetic assessment, we performed CT
virtual endoscopy with Advantage Workstation Volumeshare
4.5 (GE Healthcare 283 Rue De La Miniere, 78530 Buc, France),
and simulated a fibreoptic route labelled in red in Figure 1b and
c from sagittal and coronal sections, respectively. Following this
route, we created a video (Fig. 1 online video) to guide fibreoptic
intubation. Fig 1d—k shows the dynamic reconstructed images
at different levels following the fibreoptic route from nostril to
carina. The virtual route indicated turning left and backward
could bypass the tumour. After mild sedation and sufficient
topicalisation with local anaesthetic, awake fibreoptic intuba-
tion was performed successfully at the first attempt.

Supplementary data related to this article can be found
online at https://doi.org/10.1016/j.bja.2020.06.028.

Three-dimensional CT virtual endoscopy is based on image
data from spiral CT scanning reconstructed by computer
software which can provide stereoscopic images similar to
findings by conventional endoscopy.”® This can provide
valuable information in evaluation of laryngeal tumours.” As a
noninvasive, safe, and accurate technology, it has been used to
assess airway diseases and to develop anaesthesia pro-
tocols.®’ Four-dimensional CT imaging consists of three-
dimensional reconstruction with the time dimension.'’
Many studies have compared reconstructed virtual images
with fibreoptic bronchoscopy and concluded that the re-
constructions provided comparable images to fibreoptic
bronchoscopy.®'! Based on this, we propose that four-
dimensional CT imaging can be used to facilitate fibreoptic
intubation. Briefly, the Volume Viewer software (GE Health-
care) was used to process the CT scan and to reconstruct a
three-dimensional intraluminal image of the airway. We then
used the navigator view to select the nostril and carina as the
starting point and ending point, respectively. Several impor-
tant visual landmarks included the nasopharynx, lar-
yngopharyngeal mass, glottis, and trachea. When the required
points were defined, a route was calculated and a four-
dimensional navigation view was generated by the software.
Reviewing the simulated video showed experienced per-
formers how to cross the laryngeal tumour and identify the
glottic entrance during awake fibreoptic intubation. We have
applied this method in three patients with an epiglottic mass
to guide awake fibreoptic intubation at the first attempt.

Preoperative four-dimensional CT imaging can simulate
the route for fibreoptic bronchoscopy from the nose or mouth
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Fig. 1. Different views of the epiglottic mass. (a) Preoperative endoscopy showed a large epiglottic mass; (b) CT sagittal scan; (c) CT coronal
scan; (d—k) dynamic images by virtual endoscopy at different levels from the nostril to the carina. The red line in panels (b) and (c)

represents the simulated fibreoptic route.

to the carina. As a CT scan is usually performed in an awake
condition, four-dimensional CT imaging is particularly suit-
able for awake fibreoptic intubation and indicated for man-
aging expected difficult airways. As an aid, this method may
shorten intubation time and improve successful tracheal
intubation in the face of abnormal anatomy, but further study
is required.

Declarations of interest

The authors declare that they have no conflicts of interest.

References

1. Apfelbaum JL, Hagberg CA, Caplan RA, et al. Practice
guidelines for management of the difficult airway: an
updated report by the American society of anesthesiolo-
gists task force on management of the difficult airway.
Anesthesiology 2013; 118: 251-70

2. Joseph TT, Gal JS, DeMaria SJ, Lin HM, Levine AI,
Hyman JB. A retrospective study of success, failure, and

time needed to perform awake intubation. Anesthesiology
2016; 125: 105—14

. Ahmad I, El-Boghdadly K, Bhagrath R, et al. Difficult

Airway Society guidelines for awake tracheal intubation
(ATI) in adults. Anaesthesia 2020; 75: 509—28

. Baker PA, Weller JM, Baker MJ, et al. Evaluating the

ORSIM(R) simulator for assessment of anaesthetists’ skills
in flexible bronchoscopy: aspects of validity and reli-
ability. Br ] Anaesth 2016; 117(Suppl 1): i87—91

. Hoppe H, Dinkel HP, Thoeny H, Gugger M, Vock P. Virtual

endoscopy of the upper, central and peripheral airways
with multirow detector CT. Radiologe 2002; 42: 703—11

. Byrne AT, Walshe P, McShane D, Hamilton S. Virtual

laryngoscopy—preliminary experience. Eur J Radiol 2005;
56: 38—42

. Yan Y, Luo S, McWhorter A. Virtual laryngoscopy: a

noninvasive tool for the assessment of laryngeal tumor
extent. Laryngoscope 2007; 117: 1026—30

. Ahmad I, Millhoff B, John M, Andi K, Oakley R. Virtual

endoscopy—a new assessment tool in difficult airway
management. J Clin Anesth 2015; 27: 508—13


http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref1
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref2
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref3
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref4
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref5
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref6
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref7
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref8
http://refhub.elsevier.com/S0007-0912(20)30486-4/sref8

€292 | COVID-19 Correspondence

9. El-Boghdadly K, Onwochei DN, Millhoff B, Ahmad I. The
effect of virtual endoscopy on diagnostic accuracy and
airway management strategies in patients with head and
neck pathology: a prospective cohort study. Can ] Anaesth
2017; 64: 1101-10

10. Sakamoto Y, Soga S, Jinzaki M, Yamada Y, Ogata H,
Kishi K. Evaluation of velopharyngeal closure by 4D

imaging using 320-detector-row computed tomography.
] Plast Reconstr Aesthet Surg 2015; 68: 479—84

11. Osorio F, Perilla M, Doyle DJ, Palomo JM. Cone beam
computed tomography: an innovative tool for airway
assessment. Anesth Analg 2008; 106: 1803—7

doi: 10.1016/j.bja.2020.06.028
Advance Access Publication Date: 10 July 2020

© 2020 British Journal of Anaesthesia. Published by Elsevier Ltd. All rights reserved.

Protecting staff and patients during airway management in the
COVID-19 pandemic: are intubation boxes safe?

Carla L. Gould?, Peter D. G. Alexander', Claire N. Allen’, Brendan A. McGrath® and

Clifford L. Shelton™*

Manchester, UK and 2Lancaster, UK

*Corresponding author. E-mail: cliff.shelton@nhs.net

Keywords: airway management; COVID-19; infection prevention; personal protective equipment; SARS-CoV-2; tracheal

intubation

Editor—We read with interest the correspondence by Cubillos
and colleagues® and Yong and Chen.? Cubillos and colleagues®
describe the design and manufacture of a ‘negative-pressure
airflow isolation chamber’ to reduce the risk of severe acute
respiratory = syndrome  coronavirus 2  (SARS-CoV-2)
transmission during airway management, and Yong and
Chen? report the use of flexible plastic screens and tents for
the same purpose. A number of similar reports have been
published in recent literature describing the use of various
‘intubation boxes’ and drapes,®™ all of which aim to provide
a physical barrier to aerosols and droplets. Although these
innovations are doubtless well-meaning, we are concerned
that any additional protection that such devices may afford
is gained at the cost of increased difficulty in managing the
airway.

The concept of difficult airway in the critically ill comprises
anatomical, physiological, and environmental elements,®
exacerbated in the current pandemic by human factors and
the communication limitations imposed by highly restrictive
personal protective equipment.”® In our own anecdotal
experience, coronavirus disease 2019 (COVID-19) appears to be
associated with laryngeal oedema independent of that asso-
ciated with prolonged tracheal intubation,’ making airway
management potentially more challenging.

We trialled the use of a rigid intubation box similar to that
proposed by Canelli and colleagues® in a simulation setting,
and found that the presence of a physical barrier increased the
difficulty of tracheal intubation, especially during transition
between airway devices and when using intubation adjuncts,
such as the gum-elastic bougie (Fig. 1). A physical limitation in
dexterity when using intubation boxes was predicted by
Cubillos and colleagues’ in their letter, and our experiences
support this prediction. However, we are concerned that

Fig. 1. Use of a gum-elastic bougie and McGrath video-
laryngoscope (Medtronic, Minneapolis, MN, USA) with an intu-
bation box for simulated intubation.

similar problems may be encountered with all barrier devices.
We advise caution in adopting the use of any physical enclo-
sure in practice, as existing airway devices were not designed
to be used in conjunction with intubation boxes, and airway
management training has hitherto not included their use.
There is also the question of how and when to remove barrier
enclosures that lack any mechanism for air extraction or ex-
change without dispersion of high concentrations of aero-
solised SARS-CoV-2 virus.

Managing difficult airways in the critically ill is chal-
lenging,® and we believe this may be compounded by such
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