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I-gel as a first-line airway device in the emergency
room for patients with out-of-hospital cardiac arrest
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ABSTRACT

Aim. The optimal method for advanced
airway management during cardiac arrest
remains controversial. Most patients with
out-of-hospital cardiac arrest (OHCA) in
Korea are managed with a bag-valve mask
by paramedics, while physicians perform
advanced airway management in emer-
gency departments (ED). Endotracheal
intubation (ETI) has a risk of failure at the
first attempt. By contrast, I-gel, a supraglot-
tic airway device, is easier to insert than
an endotracheal tube and shows a higher
first-attempt success rate than ETI in out-
of-hospital settings by paramedics in the
United States. We reviewed the use of ETT
and I-gel by ED physicians to assess the first
attempt success rate in a hospital setting.
Methods. We conducted a retrospective
chart review of patients with non-traumatic
OHCA who were managed with either ETI
using a Macintosh laryngoscope, or I-gel
in the ED of Korean hospital from January
2012 to January 2014.

Results. Of 322 adult patients with non-
traumatic OHCA, 160 received I-gel and
162 received ETI. The first-attempt success
rate was higher in the I-gel group (96.9%)
than in the ETT group (84.6%, p < 0.001).
The time from arrival to obtaining ad-
vanced airway management was shorter in
the I-gel group than in the ETI group.
Conclusions. I-gel showed a better first-
attempt success rate and shorter insertion
time compared with ETT when performed
by physicians in a hospital setting.

Key words: airway management, laryngeal
mask, out-of-hospital cardiac arrest, resus-
citation

INTRODUCTION

In patients with cardiac arrest, high-quality
chest compression and effective ventilation
are key components of successful resuscita-
tion. However, the optimal method for ad-
vanced airway management during cardiac
arrest remains controversial. (1)

In the United States, paramedics perform
endotracheal intubation (ETI) or supra-
glottic airway (SGA) device insertion in
patients with out-of-hospital cardiac arrest
(OHCA) for early airway management. (2)
In Korea, most emergency medical service
(EMS) paramedics use a bag-valve mask
(BVM) to manage patients with OHCA.
(3,4) In this situation, the emergency de-
partment (ED) physician has to perform
advanced airway management when the
patient arrives at the ED. Most ED phy-
sicians consider ETI as a first choice for
inserting a first-line airway device. (5,6)
However, according to the 2010 American
Heart Association (AHA) guidelines, ETI
has a possibility of failure including unrec-
ognized esophageal intubation or delayed
insertion of an airway device. (7) The fail-
ure rate of ETT on the first attempt by ED
physician in the ED or an in-hospital set-
ting varies from 20% to 32%. (5) Continual
and multiple intubation attempts are asso-
ciated with respiratory problems, (8) and a
failed initial intubation attempt is a risk fac-

tor for decreased effectiveness of advanced
cardiac life support (ACLS) in patients with
OHCA. (5)

By contrast, alaryngeal mask airway (LMA)
is a more successful adjustment than an en-
dotracheal tube, (9) and many studies have
compared the success rate of LMA with
that of ETIL (10,11) Moreover, I-gel has
been introduced as a second-generation
SGA device. I-gel is an emerging SGA de-
vice with a gel-like, non-inflatable cuff de-
signed to create a non-inflatable anatomical
seal around the pharyngeal, laryngeal and
perilaryngeal structures. (12) Several stud-
ies have reported that I-gel shows a higher
success rate compared with ETT and other
SGA devices when used in an out-of-hos-
pital setting by paramedics. (12,13) How-
ever, there has been no study to investigate
the utility of I-gel when used by physicians
in an in-hospital setting. Moreover, since
most patients with OHCA are very urgent,
there could be no guardians at the scene.
For these reasons, authors designed a chart
review study for verifying the possibility of
I-gel as a first-line airway device when used
by ED physicians for patients with OHCA
in ED. We set the primary objective of this
study as the first attempt success rate of
each device.

MATERIAL AND METHODS

Study design

This is a retrospective chart review study.
Patients included were those with OHCA
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Table 1. Characteristics of patient participants according to the type of advanced airway
management device used

Endotracheal tube I-gel

(n=162) (n=160)
Age, median (range), years 66.15+16.3 65.68 + 16.0
Male, n (%) 96 (59.3) 109 (68.1)
Cardiac origin, n (%) 55 (34.0) 53 (33.1)
Witnessed by laypersons, n (%) 90 (55.6) 84 (52.5)
Bystander CPR, n (%) 64 (39.5) 50 (31.3)
Initial shockable rhythm, n (%) 35 (21.6) 41 (25.6)
AED by EMS, n (%) 32(19.8) 33 (32.3)
Call to CPR by EMS, min 10.17 £ 5.61 10.01 £ 6.18
CPR by EMS to hospital arrival, min 17.12 + 6.489 17.06 + 6.661
Therapeutic hypothermia 11 (6.8) 10 (6.3)

AED, automated external defibrillator, CPR, cardiopulmonary resuscitation; EMS, emer-
gency medical service.

Table 2. Success rate and time according to the type of advanced airway management
device used

Endotracheal tube I-gel p-value
(n=162) (n=160)
Success rate at first attempt (%) 137 (84.6) 155 (96.9) <0.001*
Arrival to advanced airway, min (£ SD)  2.67 (£ 0.9 (+ <0.001*
Success rate within 1 min, n (%) 7 (5.1%) 132 (85.2%) < 0.001*

The independent two-sample t-test for continuous variables and a chi-square test for cat-
egorical variables were performed.
*statistically significant

Table 3. Associations between advanced airway management strategy (I-gel vs endotra-
cheal intubation) and out-of-hospital cardiac arrest outcomes

Endotracheal tube I-gel OR (95%CI) p-value
(n=162) (n=160)
Sustained ROSC, n (%) 62 (38.3) 64 (40.0)  1.08 (0.69-1.68)  0.751
Survival to hospital admission, 33 (20.4) 31(19.4) 0.94 (0.54-1.62)  0.823
n (%)
Survival to hospital discharge, 11 (6.8) 12 (7.5) 1.11 (0.48-2.60)  0.363
n (%)
Favorable neurologic outcomea, 6 (3.7) 6(3.8) 1.22 (0.3-4.07) 0.983
n (%)

Comparisons between I-gel and endotracheal intubation were performed by a chi-square
test.

ROSC, return of spontaneous circulation.

aCerebral performance category (CPC) scale 1 or 2.
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managed either by I-gel (Intersurgical Ltd,
Wokingham, Berkshire, UK) or with ETI
at the hospital emergency centre between
January 2012 and January 2014. The au-
thors assert that all procedures contribut-
ing to this work comply with the ethical
standards of the relevant national and in-
stitutional committees on human experi-
mentation and with the Helsinki Declara-
tion of 1975, as revised in 2008. The study
was approved by our Institutional Review
Board (HUSHHIRB, 2016-1 075).

Settings

The patients in this study were admitted to
the tertiary referral centre covering a local
population of approximately 600,000. We
have used I-gel since January 2012. We
used only I-gel on patients with OHCA
who arrived at our ED from January 2012
to January 2013 and only ETI from January
2013 to January 2014.

The EMS system in Korea is a single-tier,
basic life-support ambulance service.
In Korea, most patients with OHCA are
transported with BVM ventilation or
an LMA inserted by paramedics. Every
OHCA patient who arrived at our ED was
managed by a resuscitation team consist-
ing of emergency medicine physicians,
emergency medicine residents, emergency
medical technicians (EMT) and nurses.
The ACLS protocol of the resuscitation
team was according to the 2010 AHA
guidelines. ETI using a Macintosh laryn-
goscope or I-gel insertion was performed
immediately when the patient arrived in
the ED. The procedures were performed by
an emergency medicine physician or a 3rd
- or 4th - grade emergency medicine senior
resident with a valid ACLS certification.
All physicians involved had experienced at
least 60 cases of ETI in the ED before this
study. (14)

Data acquisition

Chart review was performed by 2 particu-
larly trained chart reviewers. They were
blinded to the hypothesis and outcome
of this study and performed chart review
individually. The chart consists of our own
recording form created according to Ut-
stein style and includes demographic in-
formation, defibrillator-data, a flow chart
of resuscitation and discharge information
of every resuscitated patient in ED. Every
flow of resuscitation for the patient with
OHCA was recorded by the physician,
EMT and nurse. This charting system had
been conducted on every cardiac arrest pa-
tient before this study was designed. When



Out-of-hospital cardiac arrest
(n=410)

Excluded (n=88)
Prehospital ROSC (n = 15)
Prehospital advanced airway management (n = 12)
10 Laryngeal mask airway
2 Endotracheal intubation
Trauma (n=23)
DNR (n=12)
Age < 18 years (n=22)
Pregnancy (n=2)
Not transported by paramedics (n=2)

Enrolled patients
(n=322)

Figure 1. Out-of-hospital cardiac arrest patients between January 2012 and January 2014
DNR, did not resuscitate; ROSC, return of spontaneous circulation.

cardiopulmonary resuscitation (CPR) was
finished, the chart reviewer filled in our
own recording form of the resuscitated
patients by reviewing the patient charts,
nursing records, and records by EMT.
There was no missing or incomplete data
during this study.

Study inclusion/exclusion

The patients included in the study were
those with an OHCA and aged =18, while
patients who had any advanced airway
management (LMA or ETI) before they
arrived at the hospital, had a traumatic
arrest, were in Do not Resuscitate (DNR)
state, were pregnant, were missing docu-
ments, or were not transported by para-
medics, were excluded from the study.

Study outcomes

The primary outcome was the first-attempt
success rate. Most cases of ETI in this
study were confirmed by capnography. To
confirm successful placement of airway in
the I-gel group, we used the multiple as-
sessments including confirming of chest
rising and auscultation of both lung field
in each case by case. The secondary out-
comes were the time from arrival to insert-
ing the airway device, sustained return of
spontaneous circulation (ROSC), survival
to hospital admission, survival to hospital
discharge and favourable neurologic out-
come.

Sustained ROSC was defined as maintain-
ing spontaneous circulation for more than
20 minutes. I-gel was changed to ETT when
sustained ROSC was established. Neu-
rologic outcome was assessed based on

the Cerebral Performance Category scale
(CPC). (15) A favourable neurologic out-
come was defined as CPC scale 1 or 2.

Statistical analysis

Statistical analyses were performed us-
ing SPSS software for Windows (V.18.0 K,
SPSS, Chicago, IL, USA). Categorical data
are expressed as number and frequency.
Continuous data are presented as mean
with standard deviation (SD), or median
with interquartile range (IQR) after as-
sessments for normality using the Shapiro-
Wilk test.

Differences between the two groups were
tested using an independent two-sample t-
test or a Mann—-Whitney U test for contin-
uous variables, while a chi-square test, or
Fisher’s exact test was used for categorical
variables. A p < 0.05 was considered sig-
nificant. We used SPSS software (version
18.0; SPSS Inc, Chicago, IL, USA) for our
analyses.

RESULTS

Of the 410 patients with OHCA included
in our study, 15 (3.7%) patients who had
prehospital ROSC, and 12 (2.9%) patients
who had advanced airway management
before arrival at the ED (LMA was 10, and
ETI was 2), 23 (5.6%) patients with a trau-
matic arrest, 12 (2.9%) patients in a DNR
state, 22 (5.4%) patients younger than 18,
2 (0.5%) pregnant patients, and 2 (0.5%)
who were not transported by paramedics
were excluded. Ultimately, 322 patients
were included in our study (figure 1).

Table 1 shows the characteristics of eligi-

ble participants. There were 162 patients
intubated with an endotracheal tube, and
160 patients had I-gel inserted. Two groups
were not statistically different in character-
istics.

The first-attempt success rate was higher
in the I-gel group (96.9%) than in the ETI
group (84.6%; p < 0.001). In the second
attempt, every ETI group patient was suc-
cessfully intubated, but I-gel insertion was
successful in 4 out of 5 I-gel group patients.
The failed I-gel group patient was intu-
bated with a video laryngoscope. The time
from arrival to obtaining advanced airway
management (I-gel, 0.9 + 1.52 min; ETT,
2.67 £ 1.70 min; p < 0.001) and success rate
within 1 minute (I-gel, 85.2%; ETL, 5.1%; p
< 0.001), was more favorable for the I-gel
group (table 2). We used the Bonferroni
correction for these variables and the I-gel
group showed a more favorable outcome
than ETI group after Bonferroni correc-
tion. The associations between advanced
airway management and patient outcomes
were not statistically different for sustained
ROSC (I-gel, 40%; ETI, 38.3%; p = 0.751),
survival to hospital admission (I-gel,
19.4%; ETT, 20.4%; p = 0.823), survival to
hospital discharge (I-gel, 7.5%; ETI, 6.8%;
p = 0.363), or favorable neurologic out-
come (I-gel, 3.7%; ETI, 3.8%; p = 0.983)
(table 3). Sustained ROSC was achieved in
64/160 (40%) patients in the I-gel group.
Two patients did not require mechanical
ventilation and two patients expired before
application of mechanical ventilation due
to re-arrest. Sixty patients required defini-
tive airway management (endotracheal in-
tubation) for mechanical ventilation. The
mean time to change from I-gel to ETI was
20 £ 5 min

DISCUSSION

Our study shows that I-gel is associated
with a higher first-attempt success rate and
the time from arrival to advanced airway
management was shorter than that in the
ETI group.

In particular, I-gel can achieve early ad-
vanced airway placement within 1 min-
ute from emergency room arrival in over
80% of arrest patients. Otherwise, only 5
% of the ETI group patients are success-
fully intubated within 1 minute. How-
ever, other outcomes (sustained ROSC,
survival to hospital admission, survival to
hospital discharge, favorable neurologic
outcome) were not statistically different
between the two groups. In our study, ETI
was performed by an emergency medicine
physician or emergency medicine senior
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resident. The success rate of ETI (84.6%)
was higher than that reported previously
(60%, Kim et al.; 72.9%, Sakles et al. (5,16)
Nevertheless, the success rate for I-gel was
higher than for ETT in this study.

According to the 2010 AHA guidelines
for Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care, there
are no data to support the routine use of
any specific approach to advanced air-
way management during cardiac arrest.
The best method depends on the precise
circumstances of the cardiac arrest, lo-
cal guidelines, and the competence of the
rescuer. (7) In Korea, which has a single-
tiered, basic EMS, BVM (96.9%) is used
more frequently than ETI (1.2%) and LMA
(1.9%) in patients with OHCA during their
transport to a hospital. (3) In this situation,
most patients with OHCA had advanced
airway management at the ED, and most
ED physicians choose ETI for first-line ad-
vanced airway management. However, the
failure rate of the first in-hospital ED intu-
bation attempt varies from 20% to 32%. (5)
Adequate airway management helps in-
crease the effectiveness of ACLS in patients
with cardiac arrest. Prolonged attempts at
intubation are harmful if associated with
interruption of chest compressions be-
cause they compromise coronary and cer-
ebral perfusion. (7) This may be harmful
to patients as it compromises the effective-
ness of ACLS management. Some studies
suggest that ventilation is not essential
during the initial 12 min of resuscitation
with untreated arrest intervals of less than
6 min. (17) However, in Korea, the time
from call to arrival at ED is approximate-
ly 20 minutes. (3) So, when patients with
OHCA arrive at ED, not only is a suitable
ACLS management important, but also an
effective advanced airway management.
(11,18)Steve T</author><author>Cawley,
Rebekah J</author><author>Aune, Sverre
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><title>Oxygen requirement during car-
diopulmonary resuscitation (CPR For this
reason, a prompt and suitable placement
of the first-line airway device in patients
arriving at ED may be an important con-
tributor to patient outcomes in Korea and
similar Asian countries. (3,17)

I-gel is a newly developed SGA device,
has various merits and does not demand
a high skill level or major experience. It
can be inserted quickly and easily without
interrupting chest compressions and used
by many rescuers even if they are relatively
less skillful. Many studies show that LMA
has a higher success rate and is easier to
use than ETT. (10,11,19) I-gel is even easier
to use than other LMA devices. (13,19)
Many papers have compared I-gel with the
endotracheal tube. (20-22) However, these
studies were performed by paramedics in a
pre-hospital setting.

The current study shows that I-gel is easier
and quicker in securing the airway than
the ETI at the ED for OHCA patients.
Since it shows a higher success rate on the
first attempt, shorter time from arrival to
device placement and higher success rate
within 1 minute (85.2% vs. 5.1) were seen.
Regarding the clinical outcomes such as a
sustained ROSC, survival to hospital ad-
mission, survival to hospital discharge and
favorable neurologic outcome, there were
no significant differences between the two
methods in our study. In consideration of
these results, I-gel may be a good alterna-
tive advanced airway management device
in the ED for those arrest patients. How-
ever, I-gel has a disadvantage as with other
SGA in that it needs to be replaced by en-
dotracheal intubation for those patients
who achieve ROSC and require mechani-
cal ventilation.

There are several limitations to our study.

First, this is a retrospective chart review
study, therefore not as convincing as a pro-
spective randomized trial. There may be
unintended confounders that could not be
adequately adjusted for. Second, our study
was performed at a single centre and small
data only. A larger volume study may fol-
low in the future to clarify the role of I-gel
during CPR.

Third, we confirmed successful insertion
of I-gel as multiple assessments because
of the uncertain efficacy of capnography
in the SGA. However, confirming the
successful insertion of I-gel is controver-
sial. Fourth, in our study, the mean call
to CPR by EMS time is approximately 10
minutes in both groups, and the propor-
tion of patients who received bystander
CPR was 39.5% in ETI group and 31.3% in
the I-gel group. So, many patients who did
not receive bystander CPR could have cer-
ebral damage before arriving at emergency
room. It could influence our secondary
outcomes.

CONCLUSION

The first attempt at using I-gel had a higher
success rate than ETI in an in-hospital set-
ting when used by physicians. I-gel was
quicker to insert than endotracheal intuba-
tion in time from arrival to establishing ad-
vanced airway management. I-gel may be
considered as an alternative airway device
for physicians in a hospital setting.
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