LETTER TO THE EDITOR

Laryngoscope Tracheal Intuba-
tion Education for Beginners
Using a Smartphone and a
Smartphone Endoscope

Sir,

The process of intubation via directlaryngoscopy is complex and
requires considerable technical skill. The success rate for a
beginner is approximately 50%." Further, a success rate of 90%
cannot be expected until 50 attempts.’The beginners working in
the emergency department or intensive care unit, who are
required to perform airway management frequently, require
adequatetraininginlaryngoscopeintubation. Thevideolaryngo-
scope is known for its efficacy in providing education of tracheal
intubation.” However, the obtained view is different from that
obtained by an actual laryngoscope because it is built for accu-
rate and safe tracheal intubation. As the obtained view is supe-
riortothat obtained by the laryngoscope,®they are more suitable
for teaching techniques for management of difficult cases and
may not be suitable for education of a beginner for tracheal intu-
bationusinglaryngoscopemanipulation.Further,videolaryngos-
cope is very expensive, and multiple units of the device in an
educational institution might not always be available. We intro-
duce aninnovative method of education for learning techniques
of laryngoscope tracheal intubation using a smartphone and an
endoscope. The equipment used were: Mannequins for airway
management: Laerdal® Airway ManagementTrainer (Norway).

Laryngoscope with Macintosh No. 3 blade (INT; Intubrite Llc,
Vista, CA, USA)

Smartphone (Galaxy S4, Samsung) and smartphone endoscope
camera(ComsBE591, Lightcom, China).

Endotracheal tubeandballoonsyringe.

Camera mobile application (CameraFi, Vault Micro, Inc.,
Republic of Korea) The outer diameter of the endoscope was 5.5
mm. It was fixed to the blade using a clip-on fixture. The light of
the blade was removed to affix the endoscope. The lenses of the
endoscope were located at a distance of 8.3 cm from the prox-
imal end of the blade. The endoscope connects with the smart-
phone and activates the camera application. After the insertion
of the laryngoscope, the supervisor evaluates its progress, as
performed by thetrainees, withasmartphone. Theviewingangle
shownonthesmartphone with the endoscope opticallenswas 44
degrees based onthe junction of the lips and the blade. The loca-
tion of the junction of the blade and the lip was 4.5 cm away from
the proximalend ofthe blade toward the blade tip. The measured
blade angulations, in the eye and the endoscope lens were 11
degrees. The principal blade angulations measured with the
endoscope and the C-MAC video laryngoscope, are shown in
Figure 1.
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Figure 1. Principal angulations of the blade with the endoscope and C-
MACvideolaryngoscope:

(A)Laryngoscope withendoscope: (a) Anteriorviewingangle oftheendo-
scopeandtheeyes: 11°; (b) Viewing angle of the optical lens of the endos-
cope:44°; (c) Contactbetweenthe bladeandthelip: 4.5 cmawayfromthe
proximal end of the blade towards the blade tip; (d) The proximal end of
theblade.

(B)C-MACvideolaryngoscope (CavusE, Kieckhaefer), DoergesV, Moeller
T, Thee C, Wagner K. The C-MAC video laryngoscope: First experiences
with a new device for video laryngoscopy-guided intubation. Anesth
Analg2010;110(2):473-7).

Figure2.Endoscopicviewof errors made by thetraineesduringlaryngos-
copeinsertion.

(A) The endoscopic view when blade insertion is deep. As the epiglottis
has been lifted, only a part of the arytenoid cartilage is visible. (B) The
endoscopic view when the laryngoscope is lifted insufficiently. The
epiglottisisvisible, buttheglottisisnotvisible.

Ten medical students were trained using the above-elaborated
equipment. Errors during tracheal intubation can be recorded
asimages. We were able to identify the mistakes that occurred
during tracheal intubation (Figure 2). Previous study has shown
theefficacyoftrachealintubationeducationbyavideolaryngos-
cope. The C-MAC has unique advantages of obtaining both a
direct laryngoscopic view and a camera view that is displayed
on the screen. However, the line-of-sight view of the glottis in
the C-MAC video laryngoscope is better than the direct naked-
eye view.” The lens of the C-MAC is closer to the tip of the blade
than the lens of the endoscope. As the point of viewing is closer
to the glottis, a wider field of view is transmitted to the video
monitor. The anterior viewing angle of the C-MAC was 16
degrees and was 5 degrees larger than that of the smartphone
endoscope used in this study. light of the blade was removed to
eliminate visual field obstruction caused by the endoscope
during the use of the direct laryngoscope. Endoscopic light was
used and its brightness was sufficient for tracheal intubation. If
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materials other than those used in this study are used, different
measurements might be obtained. However, asshownin Figure
2, if the position of contact of the blade and the lip is verified, a
similar viewing angle of the laryngoscope and the endoscope
canbeobtained by adjusting the position of the endoscope.

As a smartphone is used, the portability is good. A smartphone
endoscope to be fixed to the blade is inexpensive. In contrast,
video laryngoscopes are less portable and expensive,
depending on the equipment used. The current online price of
videolaryngoscopesisexpensive.

Ourdeviceis notdesigned to provide a better view of the glottis
than the direct laryngoscopic view. It is designed to make the
endoscopicviewsimilartothatoftheactuallaryngoscopicview,
evaluation of the process of laryngoscope blade insertion is
easier. The preferred use of this device is for supervision and
guidance during tracheal intubation through direct laryngos-
copy. The trainees can obtain a video of their course of tracheal
intubation, and the video included the audio so that they could
hear the supervisor's explanation of the wrong course of
tracheal intubation.
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