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ABSTRACT

Objective: To compare the effects of VL and DL on intubation time and ease of operation in an ambulance, which is moving in real
urban traffic.

Design: Comparative experimental manikin study.

Place and Duration of Study: Urla City Hospital, Izmir, Turkey, from January to May 2019.

Methodology: The paramedics were asked to intubate a standard intubation manikin and manikin with cervical collar with DL and
VL in an ambulance that moving in real urban traffic. Intubation time, incisor tooth injury, and the ease of operation data were
recorded.

Results: There was a statistically significant difference between the median values of DL and VL intubation times DL:18s / VL:15s in
standard manikin and DL:28 s/ VL:21 s in manikin with cervical collar (p<0.001). When the ease of operation was evaluated, the
median scores of the DL and VL Likert 5 scale were determined in the standard manikin as DL:3 / VL:5 and the manikin with collar as
DL:2 /VL:4

Conclusion: VL significantly decreased the intubation time compared to DL in both normal and difficult airways. The ease of opera-
tion provided by VL reduces the negative environmental factors brought by the out-of-hospital environment and ambulance move-
ment for healthcare workers. The use of VL in limited conditions and time, reduces the intubation time and increases the ease of

operation compared to DL.
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INTRODUCTION

Airway management is the “A” of emergency medicine. ** Oro--
tracheal intubation is crucial for airway patency and ventilation.
Intubationattherighttimeandintherightway hasadirectimpact
on the morbidity and mortality of patients. Intubation procedures
performed outside the hospital by physicians or paramedics may
result in a high rate of failure. Studies have shown that unsuc-
cessful intubation procedures reach up to 31%, especially in non-
hospital settings.’Inaddition to the factorsthat cause difficult intu-
bation under normal conditions such as trauma patients, short
neck and obesity; the factors such as insufficient equipment
brought by the external environment, a limited number of health
workers, insufficient light and the inability to provide the desired
position to the patient makes it more difficult to intubate outside
the hospital.>* It is almost impossible to cope with complications
of unsuccessful intubations (e.g. aspiration of stomach contents,
etc.)andincreasesthe mortality rate of the patient.

Even if health professionals receive training with simulations at
regularintervals, the difficulties mentioned above are experienced.
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Therefore, various devices have been developed to deal with
difficult airways. Video laryngoscope (VL) has come to the fore in
airway management in recent years. Studies have shown that it
increases the success of intubation and reduces complications
related to intubation in experienced and inexperienced health-
care professionals, both in and out of the hospital.>** Although
there are studies comparing direct laryngoscope (DL) and video
laryngoscope (VL) in the literature,” " there are a limited number
of studies comparing these two laryngoscopes within the actual
ambulance in motion. Making an intubation decision in an ambu-
lance on the move, is an indication that the patient is critical and
there is not enough time. In addition, the narrowness of the envi-
ronment, longitudinal, lateral and vertical accelerations brought
by the movement of the ambulance and the presence of a limited
number of healthcare personnel make the intubation process
difficult.

In this study, the aim was to compare VL and DL on the effect on
intubation time and ease of operation in an ambulance on the
moveinreal city traffic.

METHODOLOGY

This study was planned after obtaining the necessary ethical and
local permissions. Forty paramedical staff (Paramedics) from the
Urla City Hospital, Izmir, Turkey, with at least 5 years of profes-
sional experience, who had used VL at least 10 times before and
regularly attend simulation training, organised by the Ministry of
Health, wereincludedinthestudy. Paramedics were asked tointu-
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bate in an ambulance that moves on a certain route in the city
traffic, where the necessary security measures were taken. They
intubatedthestandardintubationmanikin (AmbuAirway Manage-
ment Trainer, Ambu, USA) placed on the stretcher with DL (Macin-
tosh Direct Laryngoscope Set) in the first round and VL (GlideS-
cope, Verathon, USA) in the second round. During intubation, the
paramedicisinasitting position. Assoon as hetook the paramedic
laryngoscope in his hand, the stopwatch was operated, and it was
stopped when the lungs of the manikin appeared to be ventilated
by breathing with a balloon valve mask. The measured time was
recorded as intubation time. Fracture of the incisor tooth during
intubation was simulated by the click sound heard from the
manikin. Whether the sound is heard or not is recorded. After the
procedure, the paramedics were asked to evaluate the ease of
operation according to the Likert 5 scale (very hard: 1, hard: 2,
normal: 3, easy: 4, veryeasy:5).

Later, a cervical collar was attached to the manikin to represent
the difficultairway. Intubation was performed with DLand then VL
in the same conditions and order. Intubation time click sound and
easeof operationdatawererecorded.

SPSS 25.0 (IBM Corporation, Armonk, New York, United States)
and PAST 3 (Hammer, @., Harper, D.A.T., Ryan, P.D. 2001. Paleon-
tological statistics) were used in the analysis of variables. For
compliance with multivariate normal distribution, it was evalu-
ated withthe Mardiatest (Dornikand Hansenomnibus). Inorderto
compare ordinary manikin and manikin with cervical collarand for
comparingthe calculationsof intubationtime/sand ease of opera-
tion of ordinary and video laryngoscope, as one of the nonpara-
metric tests, Wilcoxon Signed Ranks Test were used with Monte
Carlo results. McNemar test exact results were used for the click
sound, which is a categorical variable. Quantitative variables
were shown as median (1st quartile (25%) / 3rd Quartile (75%))
and categorical variables as n (%) in the tables. Variables were
examined at 95% confidence level and p value less than 0.05 was
consideredsignificant.

RESULTS

Of the 40 paramedics included in the study, there were no failed
intubations or an extension of intubation time (>60 s). Thereis a
statistically significant difference between the median values of
DLandVLand intubationtimeinthe standard model (DL: 18s/VL:
15s). And the maximum intubation time is considered, there are
aslongas43secondsinthe DL. The mediantimes were calculated
asDL: 28s/VL: 21 sinthe manikin with cervical collar (p <0.001).
Maximum intubation times were determined as DL: 44 s and VL:
27s(Figurel).

DISCUSSION

A successful intubation before the hospital directly affects the
mortality and morbidity of the patient. In their study, Mort et al.
stated that failed or prolonged intubation can cause serious
complications such as hypoxemia, stomach content aspiration
and heartfailure.” Failure intubation rates of up to 31% have been
reported in crime scene intubations specified as non-hospital in
the literature.” However, in an ambulance on the move in traffic;
narrow space, insufficient light and acceleration brought by
motion make intubation more difficult. Itis also almostimpossible
tostoptheambulanceforintubationintraffic.
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Entubation time /s
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o

Figure 1: The click sound that we think simulates the incisor tooth injury
(click +) wasfound between DLand VL, normalmodel (17.5%-10%), cervical
collar model (67.5% -37.5%) and no statistically significant difference was
found (Tablel).

Tablel:Incisortoothinjuryofeachgroup.

Manikin with
cervical collar
n (%)

Ordinary manikin

p
n (%) (for ordinary-with

cervical collar mankin)

Click (n=40)

Direct laryngoscope

33 (82.5) 13 (32.5)
+ 7(17.5) 27 (67.5) <0.001
Video laryngoscope
. 36 (90) 25 (62.5)
+ 4 (10) 15 (37.5) 0.013
p (for ordinal-video 0.549 0.017

laryngoscope)

When the ease of operation was evaluated, the Likert 5 scale score between DL and VL
was determined as the standard model (DL: 3 / VL: 5) and the cervical collar model (DL:
2/VL: 4, p <0.001, Table ).

Tablell: Ease of operationoneachgroup.

I p

Ease of operation Ordinary manikin M::i'k':.' w:::hr (for ordinary-with

(N=40) Median (Q1./Q3.) M cervica® co'la cervical collar
edian (Q1./Q3.) mankin)

Direct laryngoscope 3(3/4) 2(1/3) <0.001

Video laryngoscope 5(4/5) 4(3/4) <0.001

p (for ordinal-video <0.001 <0.001

laryngoscope)

Grover et al. emphasised that although it detected statistically
shortertimes than the VL in terms of intubation times in the study
carried out on an ambulance plane, this did not make any clinical

signiﬁcance.18 Guyetteet al. did notdetectany superiority of VLin

first past successin intubation.™ However, in this study, the intu-
bation time of VL in both normal and difficult airways decreased
median values statistically significantly compared to DL, and a
decrease by half of the maximum intubation times in both
airways. In previous studies, the use of VLdid not make any clinical

significance or had no significant superiority.zo'22 However, when
the intubation decision is taken inan ambulance on the move, the
time gained is extremely important for other interventions to the
patientin critical condition.
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When the ease of operation is evaluated, we found that VL
provides convenience to the userin both airlines compared to DL.
The ease of operation provided by VL reduces the negative envi-
ronmental factors brought by the out-of-hospital environment
andambulance movementforhealthcare workers.

Lecky et al. stated that the decisive role in the intubation proce-
dureisinthe practitioner.” Clinical studies show that the use of VL
positively contributes to the intubation process in experienced
and inexperienced teams.>*** This positive effect will be more
pronounced in inexperienced healthcare professionals. In this
study, there was no significant difference between laryngoscopes
in terms of incisor tooth injury. The reason for the high click rate is
ambulance mobility and / or paramedic origin could not be
assessed.

Other advantages of using VL are that the image is open and
recordable. The outward view will enable other healthcare profes-
sionals to participateinthe procedure ifintubation is not possible.
Therecordedintubationimages canbeusedinmedico-legalsitua-
tionsand foreducational purposes.

Although there are studies comparing DLand VL in the literature,
the number of studies performed in real traffic conditions is low.
Theauthorsthinkthatthisstudyisaguideinovercomingthenega-
tivefactorsbroughtby realtrafficconditions.

Thereisno failed or prolonged (>60s) intubation as the study was
conducted with experienced healthcare professionals. Therefore,
thedifference betweenDLandVLthatmay occurininexperienced
healthcare professionals has not been investigated. This work in
real city traffic was done in a single center to standardize the
traffic conditions (same route, same times, etc.) and may differin
non-standardized scenarios. Since it is a manikin based work, the
effects of laryngoscopes on mortality and / or morbidity could not
be observed. Likewise, factors that complicate intubation such as
blood, secretionand steamintheairway could notbe studied.

CONCLUSION

The use of video-laryngoscope in limited conditions and time,
such as transport within the ambulance, reduces the intubation
time and increases the ease of operation compared to normal
laryngoscope.
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