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Changes in the first-pass success rate
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emergency departments
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Objective The aim of this study was to assess the success rate of the GlideScope video laryngo-
scope (GVL) and direct laryngoscope (DL) over ten years in two academic emergency depart-
ments.

Methods We used adult intubation data using DL and GVL collected from airway management
registries at two academic emergency departments. We analyzed changes in first-pass success
(FPS) rate by device and operator training level. We conducted a multivariate logistic regression
analysis to predict the FPS according to time period.

Results Over the study period (2006 to 2010, season |; 2013-2015, season II) the DL usage rate
dropped from 91.6% to 45.0% while the GVL usage rate increased from 8.4% to 55.4%. The FPS
rate using DL also declined from 90.8% in 2007 to 75.5% in 2015. On the other hand, the FPS
rate using GVL increased from 87.8% to 95.2%. With DL, all operators' FPS rate declined by ap-
proximately 10% in season Il compared to season I. The FPS rate with GVL was significantly high-
er in the providers of postgraduate year over 3 years (P=0.043). Multivariate logistic regression
analysis revealed an adjusted odds ratio for GVL FPS of 0.799 during season | (P=0.274). How-
ever, the adjusted odds ratio for GVL FPS was 3.744 during season Il (P<0.001).

Conclusion We found that the FPS rates of GVL have slightly increased but DL's FPS rate has
significantly decreased during the last ten years.
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What is already known
The direct laryngoscope s still mainly used for emergency endotracheal intuba-
tion and its perforamance is not significantly inferior than the GlideScope.

Capsule
Summary

What is new in the current study

The Glidescope has been popularly used for emergency endotracheal intubation
in recent years. The performance of the GlideScope has increased but the direct
laryngoscope's performance has significantly decreased during the last ten years.

Copyright © 2016 The Korean Society of Emergency Medicine

@ Croeshlack

eISSN: 2383-4625

o
=
=
>
=
>
=
=t
o
(g]

Received: 10 June 2016
Revised: 5 August 2016
Accepted: 10 August 2016

Correspondence to: Hyuk Joong Choi
Department of Emergency Medicine,
Hanyang University Guri Hospital, 153
Gyeongchun-ro, Guri 11923, Korea
E-mail: ardoc@hanyang.ac.kr

How to cite this article:

Lee JK, Kang H, Choi HJ. Changes of the
first-pass success rate with GlideScope
video laryngoscope and direct laryngoscope:
a ten-year observational study in two
academic emergency departments. Clin Exp
Emerg Med 2016;3(4):213-218.

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/oy-nc/4.0/).

213


http://crossmark.crossref.org/dialog/?doi=10.15441/ceem.16.148&domain=pdf&date_stamp=2016-12-30

CEEM

INTRODUCTION

The GlideScope video laryngoscope (GVL; Verathon Medical, Both-
ell, WA, USA) is the most commonly used device for emergency
intubations.' Some previous comparative studies showed the GVL
outperformed the direct laryngoscope (DL) in terms of glottis vi-
sualization, but there was little difference in success rate be-
tween the two methods.® These studies were limited by the fact
that the analyses were performed shortly after introduction of
the GVL into clinical research training. Although the GVL has been
used since 2001, it is still regarded as a relatively new device com-
pared to a conventional DL

The National Emergency Airway Registry (NEAR) group report-
ed that GVL use has been dramatically increasing in emergency
departments (EDs).” Sakles et al.? reported that GVL performance
has significantly improved over the past seven years. It is as-
sumed that a similar phenomenon is observed in other EDs. Al-
teration in performance and usage frequency of GVL may be in-
versely related to those of DL Though previous studies showed
the overall performance of GVL was not significantly superior to
DL, the changes of usage frequency and performance of these
two devices in recent years can alter the DL's equivalence with
GVL. The goal of this study was to assess changes of usage fre-
quency and intubation success rates during a first attempt using
GVL and DL over ten years in two academic EDs.

METHODS

Study design and setting

This study was a retrospective analysis of data from prospective
airway registries at two academic EDs. Each ED was equipped
with identical GVLs, including a specialized rigid stylet (GlideRite;
Verathon Medical, Bothell, WA, USA), and German-type Macin-
tosh laryngoscope with fiberoptic light source. Each ED had an
average of 36,000 to 40,000 patient visits annually. Both EDs
were operating four-year emergency medical residency training
programs, and all residents rotated between the two EDs. All
emergency physicians participated in three (fundamental, basic,
and advanced) simulation-based airway management training
courses before starting live intubation. Most tracheal intubations
in both EDs were performed by emergency physicians (residents
and attending physicians). When relatively under-experienced
physicians (postgraduate year [PGY] | and Il) attempted endotra-
cheal intubation (ETI), senior emergency physicians usually super-
vised their practices.
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GlideScope vs. direct lacryngoscope

3,583 Total ED intubations
99 Pediatric intubations
3,484 Adult intubations

98 Intubations with other
devices

3,386 GVL/DL intubations

569 Intubations by
non-EM physicians

2,817 Intubations by EM
physicians

Fig. 1. Flow diagram of patients intubated with the GlideScope or di-
rect laryngoscope (DL). ED, emergency department; GVL, GlideScope
video laryngoscope; EM, emergency medicine.

Study population

Patients older than 18 years who underwent oral ETI at both EDs
during the study period were included in this study. The exclusion
criteria included cases in which surgical methods and extraglottic
devices were used on the first intubation attempt. We excluded
cases in which the first operator was not an emergency physician
because other specialty operators rarely use DL at these institu-
tions (Fig. 1).

Data collection

Each emergency physician completed an airway registry form, which
was developed based on a consensus of the Korean Emergency Air-
way Management Society investigators." This airway registry was
run on two separate occasions in both EDs (season |, January 2006
to December 2010; season II, January 2013 to December 2015). This
prospective airway registry and this retrospective study were ap-
proved by the ethics committee in two hospitals. After ETI, the intu-
bator recorded the intubation information on the form. All recorded
forms were examined by the supervising investigators and entered
into the web-based registry. All authors examined the completeness
of the registry and reviewed the original data forms before analysis.
All operators received instruction regarding the definitions of all
study variables before collecting data. The completed datasheet was
examined by the investigator at each ED, and the data was subse-
quently entered into an internet database. Author HJC monitored
for the completeness of data collection during the research period.

Variables

We examined the following variables: patient sex/age, indications
for intubation, difficulty of glottis exposure, crash airway, clinical
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experience of operators, intubation method, device used on first
attempt, first-pass success (FPS) or failure, and glottis exposure
grade. A ‘crash’ airway was defined as a situation in which the
patient was in cardiac arrest or did not respond to any stimula-
tion including laryngoscopy. A predicted difficult airway was de-
fined according to the assessment method for difficult glottis ex-
posure with laryngoscopy (look externally, evaluate mouth open-
ing, thyromental distance, hyothyroidal distance, morbid obesity,
airway obstruction, and neck mobility [LEMON] mnemonic).® We
used the Cormack-Lehane classification for glottis exposure grade.”

Outcomes
The primary outcome was success on the first attempt (FPS). An
attempt was defined as a single effort to place an airway.

Statistical methods

IBM SPSS ver. 21 (IBM Corp., Armonk, NY, USA) was used for all
statistical analyses. Age was presented as mean and standard de-
viation, and other descriptive data are presented as frequencies
and percentages. To investigate changes over time, we analyze all
variables by registry season, because the two registries run indi-
vidually at 2 year intervals of time. We selected the following
variables as potential factors that could influence FPS: sex, age,
hospital, crash airway, indication for intubation, difficult glottis
exposure, glottis exposure grade, and intubation method. These
potential factors and the FPS rate were compared using the chi-
square test. We selected variables for the multivariate logistic re-
gression model to identify the factors that have independent ef-
fect on FPS. These variables included those having significant ef-
fects on FPS in univariate analysis and those we considered clini-
cally significant—age (over 65 or not) and sex. Then we performed
a stratified analysis among these selected independent variables
and looked for the effect of modification factors based on the
homogenicity of the odds ratios (ORs) by the Breslow-Day test in
order to select variables for the multivariate logistic regression
model. After that, we used multivariate logistic regression analy-
sis to identify variables that have independent effect on FPS. The
P-value for statistical significance was set at 0.05.

RESULTS

During the study period, we recorded 3,386 of 3,484 (97.2%) adult
ETI cases for whom DL or GVL was used. Emergency physicians
were the first operators in 2817 (83.2%) cases (Fig. 1). Of these,
we included 1,896 intubations in season | and 921 intubations in
season Il in our final analysis.

Table 1 shows the difference in distribution of variables poten-
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Season | Season I
(2006-2010) (2013-2015) P-value
(n=1,896) (n=921)

Table 1. Patients' demographics

GlideScope video laryngoscope 462 (24.4) 442 (48.0) <0.001
Age (yr) 57+17.1 63+16.8  <0.001
Trauma 610 (32.0) 188 (20.4) <0.001
Indication

Failure to protect airway 1,005 (53.0) 435 (47.2) <0.001

Cannot oxygenate or ventilate 226 (11.9) 242 (26.3)

Expected deterioration 665 (35.1) 244 (26.5)
Crash airway 833 (43.9) 385 (41.8) 0.292
Method

Rapid sequence intubation 803 (42.4) 500 (54.3) <0.001

Sedation 152 (8.0) 23 (2.5)

No medication 941 (49.6) 398 (43.2)
Expected difficult glottis exposure 257 (13.6) 133 (14.4) 0.523
CLclass I, 1l 1,617 (85.3) 838 (91.0) <0.001
Level of 1st operator

PGY 1 825 (43.5) 332 (36.0) <0.001

PGY 2 650 (34.3) 311 (33.8)

PGY >3 421 (222) 278 (30.2)

Values are presented as number (%) or mean * standard deviation.
CL, Cormack-Lehane class; PGY, postgraduate year.

tially associated with FPS rate between season | and season |I.
GVL intubations comprised 48.0% of cases in season I, which is
almost twice as high as the rate of that (24.4%) in season |. DL
use decreased from 91.6% to 45.0%, while GVL usage increased
from 8.4% to 55.4% over the ten-year period. There was no sig-
nificant difference by gender; however, the mean age of patients
was 57 (standard deviation+ 17.1) years and 63 (standard devia-
tion +16.8) years in season | and season I, respectively
(P<0.001). In terms of the indications for intubation, trauma was
far more frequent in season | than in season Il (P<0.001), and in-
dications in season | and season Il were significantly different
(P<0.001). There was no significant difference in the frequency
of crash airways between season | and season |l (P=0.292). Ex-
pected difficult glottis exposures in season | and season Il did not
differ (P=0.523). However, the rate of rapid sequence intubation
(RSI) was 54.3% in season |l compared to 42.4% in season |
(P<0.001). There was 85.3% Cormack-Lehane I/Il in season | and
91.0% in season Il (P<0.001). Level of the first operator differed
significantly between season | and season II; PGY 1 was the most
frequent in season | (P<0.001); however, the frequency of PGY 1,
PGY 2, and PGY 3 and greater did not differ in season II.

Over the ten-year period, there were changes in the frequency
of DL use on the first attempt and FPS rate (Fig. 2). In 2006, 91.6%
of emergency physicians chose DL on the first attempt, regardless
of their training level; however, DL use fell to 45% in 2015. Con-
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Fig. 2. Change in rate of direct laryngoscope use (A) and first-pass success rate using the GlideScope video laryngoscope and direct laryngoscopy (DL) (B)

over ten years. PGY, postgraduate year; GVL, GlideScope video laryngoscope.

Table 2. Changes of first-pass success, glottis exposure grade, and fre-
quency of usage by airway devices

Season | Season I
(2006-2010) (2013-2015) P-value
(n=1,896) (n=921)
GVL
First-pass success 414/462 (89.6) 419/442 (94.8) 0.004
CLtolandll 431/462 (93.3) 434/442 (98.2) <0.001
Direct laryngoscope
First-pass success 1,235/1,434 (86.1) 365/479 (76.2) <0.001
CLtoland I 1,186/1,434 (82.7) 404/479 (84.3) 0.439

Values are presented as number (%).
GVL, GlideScope video laryngoscope; CL, Cormack-Lehane class.

sistent with the decrease in the frequency of DL use, the FPS rate
using DL also declined from 90.8% in 2007 to 75.5% in 2015. On
the other hand, the FPS rate using GVL increased. Comparisons of
GVL and DL between season | and season |l revealed that the FPS
rate with the GVL increased from 89.6% to 94.8% (P=0.004) as
did the frequency of more favorable glottis views (Cormack-Le-
hane | and Il) from 93.3% to 98.2% (P<0.001). In contrast, the
DL FPS rate decreased from 86.1% in season | to 76.2% in season
I, and the frequency of favorable glottis views did not differ sig-
nificantly between season | and season Il (P=0.439) (Table 2).

Table 3 provides an overview of the changes in FPS rate over
time by operator level. The DL FPS rate declined by approximately
10% in season Il compared to season | across all levels of emer-
gency physician. The FPS rate with GVL, on the other hand, in-
creased slightly among PGY 1 and PGY 2 physicians, but the dif-
ference was not significant (P=0.237 and P=0.145, respectively).
However, there was a significant increase in GVL FPS rate among
PGY 3 and greater physicians (P=0.043).

Table 4 shows the results of multivariate logistic regression
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Table 3. Comparison of first-pass success rate of GlideScope and DL ac-
cording to operators' level of experience between season | and Il

Season | Season I
(2006-2010) (2013-2015) P-value

(n=1,896) (n=921)
PGY 1 DL 561/697 (80.5) 148/207 (71.5) 0.007
GVL 110/128 (85.9) 114/125 (91.2) 0.237
PGY 2 DL 428/467 (91.6) 117/143 (81.8) 0.002
GVL 166/183 (90.7) 160/168 (95.2) 0.145
PGY >3 DL 246/270 (91.1) 100/129 (77.5) <0.001
GVL 138/151 (91.4) 145/149 (97.3) 0.043
Total DL 1,235/1,434 (86.1) 365/479 (76.2) <0.001
GVL 414/462 (89.6) 419/442 (94.8) 0.004

Values are presented as number (%).
DL, direct laryngoscope; PGY, postgraduate year; GVL, GlideScope video laryngo-
scope.

analysis for predicting FPS rate according to time period. During
season |, the adjusted OR of GVL FPS rate was 0.799, and this re-
sult was not statistically significant (P=0.274). However, the ad-
justed OR of GVL FPS rate was 3.744 during season I, and it was
statistically significant (P<0.001). The expected glottis exposure
and glottis exposure grade had a significant independent effect
on FPS during both seasons. If the first operator was a PGY 3 or
greater, the OR for FPS was significant in season | (OR, 2.026;
confidence interval, 1.319 to 3.112; P<0.001), but not in season
Il (OR, 1.373; confidence interval, 0.777 to 2.246: P=0.275).

DISCUSSION

This study was conducted using an airway registry maintained in
two academic EDs. We used logistic regression analysis of the
registry data by time change (season | and ) because we found
that circumstances surrounding intubation differed significantly
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Table 4. Results of the logistic regression for the first-pass success of emergency endotracheal intubation by season

Season | (2006-2010)

Season Il (2013-2015)

Variable
Adjusted OR P-value 95% Cl Adjusted OR P-value 950% Cl
GVL 0.799 0.274 0.534-1.195 3.744 <0.001 2.109-6.648
Female 1.074 0.677 0.766-1.506 0.795 0.372 0.481-1.315
Age >65 1.066 0.701 0.768-1.480 0.825 0.458 0.497-1.370
Hospital: ED (B) 1.346 0.066 0.981-1.849 0.666 0.139 0.389-1.141
Crash airway 1.207 0.515 0.685-2.124 1.173 0.763 0.415-3.318
Indication
Failure to protect airway 1 1
Cannot oxygenate or ventilate 0.920 0.778 0.516-1.640 0.889 0.742 0.440-1.795
Expected deterioration 1.240 0.383 0.764-2.014 1.047 091 0.469-2.336
Expected difficult glottis exposure 0.340 <0.001 0.234-0.494 0.365 0.001 0.198-0.673
Glottis exposure grade: CL I11/IV 0.074 <0.001 0.053-0.103 0.015 <0.001 0.777-0.032
Method
No medication 1 1
Sedation 1.191 0.599 0.621-2.286 0371 0.227 0.074-1.852
RSI 1.639 0.053 0.994-2.705 1.112 0.847 0.377-3.276
Grade of 1st operator
PGY 23 2.026 0.001 1.319-3.112 1.373 0.275 0.777-2.246

OR, odds ratio; Cl, confidence interval; GVL, GlideScope video laryngoscope; ED, emergency department; CL, Cormack-Lehane class; RSI, rapid sequence intubation; PGY,

postgraduate year.

between season | and season Il. Over the ten-year period docu-
mented by the registry, we observed some notable changes in
airway management associated with the rate of RSI, grade of the
first operator and type of device used between the two seasons.
The rate of RSl increased from 42.4% to 54.3%, but after exclud-
ing cases of crash airway that did not require RSI, the rate of RSI
rose from 75.5% to 93.2%. The increase in the rate of RSI in our
study might be attributed to critical factors such as registry man-
agement providing feedback on RSI and continuous education
including a member of Korean Emergency Airway Management
Society in order to boost the implementation of RSI. With regard
to the first operator's level of experience, there was a higher per-
centage of first operators with little experience (PGY 1) in season
[, but there was a higher rate of senior operators such as PGY 3
and greater performing the first intubation in season Il. Above all,
the biggest change we observed over the ten-year study period
was the equipment selected for the first attempt. The two aca-
demic EDs participating in this study began using the GVL imme-
diately after its introduction in 2006 and thus many of the physi-
cians are skilled with this method. Over time, the preference for
GVL has increased because it enables a good view of the glottis,
is easy to learn, and is used more frequently than DL. One odd
case of a temporary increase in DL use was observed in 2013,
which was attributed to the fact that some faculty felt it would
be difficult for operators to maintain appropriate DL technique
due to the gradual decrease in its frequency of use and therefore
they instructed emergency medicine residents, particularly PGY 1,
to use DL preferentially. However, this intentional action ulti-
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mately did not change operator preference. Eventually the GVL
was used more often than DL in 2015 and this trend is likely to
continue in the future.

The less a medical device is used, the less experience can be
gained, and the converse may be true. Previous studies have
shown that the GVL provides better glottis views than DL, and it
is easier for a physician even with little intubation experience to
learn the GVL procedure than conventional laryngoscopy.>* How-
ever, despite these advantages over DL, the overall performance
of the GVL is not superior to that of DL.'*** The most likely rea-
son for this result is that an experienced operator optimizes his or
her ability to overcome the disadvantages of conventional intu-
bation methods with DL'3%""13 |n this study, the FPS rate with
DL dropped from 86.1% to 76.2%. We assumed that it is mostly
due to decreased frequency of DL usage. In the same context, it is
reasonable to assume that the increased GVL's FPS rate (89.6% to
94.8%) was due to increasing frequency of GVL usage. These
phenomenon may contribute to the selection of GVL becoming
the most effective factor for FPS in season 1.

We found in our study that the level of the first operator rarely
affected success rate, as the success rate of GVL performed by
PGY 1 and PGY 2 physicians increased alongside an increase in
the frequency of GVL. In contrast, the decreased number of DL
attempts by PGY 3 and over decreased the DL success rate.

Other researchers have reported that use of video laryngoscopy
including the GVL has been rapidly increasing.”#'* In our analysis,
a greater than 90% FPS rate was observed with GVL regardless of
the operator's level of training; therefore, we presume that the
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GVL will be a routinely recommended device, not an alternative
device or first choice only for special situations. We also found
that the LEMON mnemonic and good glottis exposure remain
critical factors in determining FPS, irrespective of the device type.
Thus, we believe that assessment using the LEMION mnemonic is
needed for the GVL.

There are several limitations to this study. First, we used regis-
try data for ETls performed at just two academic EDs in Korea.
Thus, these results may not be generalizable to all ED settings. In
addition, we did not attempt to collect data on other variables
(patients, operators, and environmental factors) that could po-
tentially affect the FPS rate. Last, there could have been operator
bias given that the data were self-reported.

We found over a ten-year period that the DL's FPS rate decre-
ased along with its frequency of use, and more and more opera-
tors used the GVL, and the success rate increased. The FPS rate of
the GVL has become significantly higher than that of DL, particu-
larly over the last two years. This seems to be associated with
changing frequency of usage of the two devices.
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