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Traditionally, direct laryngoscopy (DL) has been the preferred
method to perform endotracheal intubations. Over the last two decades,
however, video laryngoscopy (VL) has become increasingly prevalent
not only in hospital-based environments but increasingly in pre-
hospital and combat settings as well [1,2]. To date, there exist several
studies that compare VL to DL in both pre-hospital and hospital settings
with varied results, however not all uniformly show any of the VL sys-
tems to be superior to DL [3-9]. A known disadvantage of using VL is
that the lens may become soiled while in the oropharynx, requiring
the user to remove and clean the device [10-13]. This may prolong intu-
bation times and result in increased attempts and desaturation [14-17].

A recently released video laryngoscope named Intublade® (IVL;
Bear Creek Medical, Tampa, Florida, USA) was developed to help im-
prove views during video laryngoscopy. The IVL is equipped with an in-
ternally placed saline-filled syringe and tubing that is aimed to spray
directly onto the lens of the device, by control of the user, to remove
contents obstructing the user's view. In this study, the IVL was com-
pared to the GlideScope® Ranger which is a hyperangulated video la-
ryngoscope (HVL), and DL, in a simulated setting.

We undertook a non-randomized, group-controlled trial that com-
pared the performance of the DL, HVL, and IVL in both non-soiled and
soiled simulated airway conditions to simulate difficult airway condi-
tions that an operator may face during intubation.

After receiving an exemption from the Florida International University
Institutional Review Board, 21 emergency medicine physicians partici-
pated in the study. Each emergency physician was given a standardized
15-min training session as well as an overview of the simulated soiled air-
way. For DL, participants were given aMacintosh blade size #4 and for both
VL systems, users were provided a size #4 blade as well. Participants were
provided an endotracheal tube size #7.5. Participants were then asked to
intubate a high-fidelity airway manikin with each of the three intubation
devices: DL, HVL, and IVL. After this, mock blood was then applied to the
lenses of the video laryngoscopy systems, and additional intubations
were then performed. For the simulated soiled airway, the participant
was allowed to clear their visual field by their preferred means, including
allowing the use of the liquid jet spray provided by the IVL system. Partic-
ipants were given 90 s to complete an intubation attempt and successful
intubations were defined as inflation of the lungs of the manikin. Partici-
pants were then given a Cormack-Lehane (CL) scoring sheet to score the
views obtained after each intubation attempt (See Fig. 1.).
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The primary outcome measure for this study was a comparison of
the time needed for successful ETI in soiled airways for each device.
The secondary outcome measures of the study were the glottic views
of each device and time until successful ETI in clean airways.

Of the 21 physicians who participated in this study, 16 were EM res-
idents and 5 were EM attendings. A total of 105 intubations were per-
formed among the multiple scenarios and the results of these
intubation attempts can be seen in Table 1. The mean amount of time
for successful endotracheal intubation in the normal airway for DL
was 17.5 s (SD of 7.1 s), for HVL was 26.3 s (SD of 19.3 s), and for IVL
was 14.3 s (SD 5.1 s). One-way ANOVA comparing DL, HVL, and IVL
shows there is a statistical difference among the groups (p = 0.007).
In particular, average intubation times with IVL were 12 s faster than
with HVL (p = 0.008). Upon directly comparing IVL and DL, no statisti-
cal difference in intubation time was found (p = 0.09). In the soiled
airway scenario, the mean amount of time to ETI with IVL was 19.0 s
(SD9.3s), and for HVL it was 28.6 s (SD of 11.3 s). A t-test comparing
IVLand HVL for soiled airways shows the difference to be statistically sig-
nificant (p = 0.004). Utilizing the CL score on established ranges from 1 to
4, the average score in the clean airway scenario for DL was 1.38, for HVL
the average was 1.19, and for IVLit was 1.05. One-way ANOVA comparing
the views of the scores obtained of each device showed that there was no
statistical difference among the groups (p = 0.14). In the soiled-airway
scenario, the average CL score for the HVL was 1.29 and for the IVL it
was 1.19. A t-test comparing HVL and IVL shows no statistical difference
between the views obtained (p = 0.53).

Thus, while we expected the IVL to be beneficial for soiled airways,
we found faster intubation times with IVL as compared to the
GlideScope® for normal and soiled airways. Given that we found no sig-
nificant difference in the glottic views that the IVL obtained when com-
pared to the HVL, it is possible that the difference in time was due to the
difficulty of passing the tube through the cords with HVL. It is possible
that results may have been different with a group of physicians more
experienced using HVL.

The difference in intubation times we found between HVL and IVL
was fairly small. A small reduction in intubation time like this may not
be substantial in healthy patients undergoing anesthesia in the operat-
ing room, however, patients that are undergoing emergent intubations
have been shown to desaturate more rapidly than their healthy coun-
terparts [18]. This becomes even more significant in patients with
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CORMACK-LEHANE CLASSIFICATION
Grade 1: Full view of the glottis

Grade 2: Partial view of the glottis
Grade 3: Only epiglottis seen, none of the glottis seen
Grade 4: Neither glottis nor epiglottis is seen

Fig. 1. Cormack-Lehane score. Cormack-lehane classification. Grade 1: Full view of the glottis. Grade 2: Partial view of the glottis. Grade 3: Only epiglottis seen, none of the glottis seen.

Grade 4: Neither glottis nor epiglottis is seen.

Table 1
Intubation time, intubation attempts, Cormack-Lehane grade.
Macintosh(n Hyperangulated VL  Intublade® (n  P-value
=21) (n =21)
=21)
Intubation time (s)
Clean airway 17.55 26.3 (13.6-32.9) 14.3 0.0007

(s) (13.1-20.9)
Soiled airway -

(s)

Mean number of intubation attempts

(10.7-16.7)

28.6(20.8-346)  19(12-272)  0.004

Clean airway 1.0 1.0 1.0 1
Soiled airway - 1.1 1.0 0.32
Cormack-Lehane grade, 1/2/3/4

Clean airway 16/3/1/1 17/4/0/0 20/1/0/0 0.14
Soiled airway - 16/4/1/0 17/4/0/0 0.53

severe traumatic injuries as it has been demonstrated that minor
changes in their oxygenation are poorly tolerated [19]. As such, the
IVL should be further evaluated in clinical settings to compare its effec-
tiveness to other methods of video laryngoscopy.

In summary, a statistically significant reduction in time for successful
ETI in a group of emergency medicine physicians was noted with the
Intublade®video laryngoscope (IVL) when compared to a hyperangulated
videolaryngoscope (HVL) in both normal and soiled airwaysinasimulated
setting. Additional study of the IVL is warranted in clinical settings.
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