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Assessment of the proficiency and usability of direct

laryngoscopy and video laryngoscopy
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=Abstract =

Purpose: The aim of this study was conducted to assess the proficiency of both direct

laryngoscopy and video laryngoscopy and the usefulness of each laryngoscope, thereby
provide basic data for further education using video laryngoscopy.

Methods: Forty one paramedic subjects participated in this study. Usability was measured
with the System usability scale, The Macintosh direct laryngoscope and C—MAC® video
laryngoscope were two instruments evaluated in the study.

Results: Training with video laryngoscopy showed significantly better results within the
categories of dental injury (p=.004), esophageal intubation (p=.001), and proper depth
placement of intubation tubes (p=.019). The results of the System usability scale
questionnaire and the degrees of visibility based on the Cormack & Lehane classification
were also found to be better achieved with the video laryngoscopy (p=.000).

Conclusion: This study suggests enhancing education with video laryngoscopy, which could
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reduce the risk of complications and duration of intubation while increasing the success

rate among students and emergency medical technicians with little experience, rather than

the existing method of only using direct

experience and skills,

laryngoscope,

which requires considerable

Keywords: Endotracheal intubation, Direct laryngoscope, Video laryngoscope, System usability
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Fig. 1. C—-MAC® video laryngoscope(KARL STORZ Fig. 2. Video laryngoscope blade

GmbH & Co. KG, Germany)(left) and standard

macintosh laryngoscope(right).
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Fig. 3. Airway Management Trainer 250000.

(top) and Macintosh laryngoscope
blade(bottom).
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Fig. 4. 7.5mm ET—tube.
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Table 1. Intubation suitability of direct laryngoscopy and video laryngoscopy (N=41)
Devices
Variables DL’ vL' D
Mean+SD No. % Mean+SD No. %

Tooth injuries - 18 44.0 - 6 14.6 .004

Esophageal intubations - 9 22.0 - 0 0.0 .001

suitable depth(cm) 22.93£1.94 - - 22.07£1.19 - - .019
- 27 66 - 34 83 077

DL Direct laryngoscopy, VL : Video laryngoscopy
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Fig. 5. Two—dimensional dot chart of intubation depth according to laryngoscopy type
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Table 2. Number of final intubation attempts and success rate of primary intubation (N=41)
Trial
Variables D
First Second Third Fail
N 28 10 2 1
DL
% 68.2 24.4 4.8 2.4
Devices .006
N 40 1 0 0
VL
% 97.6 2.4 0.0 0.0
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Table 3. Mean procedural time according to intubation attempt (N=41)
Number of attempts Devices N Mean(sec.) SD D
DL 41 27.95 13.31
First 716
VL 41 27.07 7.75
DL 13 26.52 13.69
Second -
VL 1 41.41 -
DL 3 33.29 12.00
Third -
VL 0 - -
WL 0 OOCRIEROTIEDED CEIDD0 [0 o
Uk
HO
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-
(113
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Fig. 6. Scatter plot of primary intubation time according to type of laryngoscopy
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Table 4. Cormack & Lehane classification (N=41)

Cormack & Lehane
Variables D
Grade 1 Grade 2 Grade 3 Grade 4

N 11 20 9 1
DL
% 26.8 48.8 22.0 2.4
Devices .000
N 36 5 0 0
VL
% 87.8 12.2 0.0 0.0
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Table 5. System usability scale (N=41)
DL VL
Questionnaire D
Mean SD Mean SD
I think that I would like to use this (DL, VL) 9 61 130 9 88 105 308
Frequently.
I found the (DL, VL) unnecessarily complex, 2.85 0.96 3.00 0.89  .478
I thought the (DL, VL) was easy to use, 2.37 1.11 3.07 1.03  .004
I think that I would need the support of a
technical person to be able to use this (DL, VL), 1.80 1.21 2.66 1.04 .001
I found the various fupctlons in this (DL, VL) 9,19 0.98 3.15 0.69 000
were well integrated.

I thought there was too much inconsistency in

this (DL, VL). 2.51 1.08 3.02 0.94 .024
(It is different every time use it.)

I would imagine that most student would learn to
use this (DL, VL) very quickly. 2.32 L1 3.02 0.94 .002
I found the (DL, VL) very cumbersome to use, 2.73 1.10 2.93 1.06 415
I felt very confident using the (DL, VL). 2.66 0.94 2.88 0.90 .283

I needed to learn a lot of things before I could
get going with this (DL, VL), 1.44 1.05 211 L.o7.002
Likert 5 scale converted to 100 points. 58.42 15.38 71.83 14.65 .000
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