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ABSTRACT
Objectives: Use of supraglottic airways by emergency medical services (EMS) clinicians has increased 
for patients of all ages. However, data are limited on real-world use in the prehospital setting, 
including success rates, complications, and paramedic experience. The objective of this study was 
to determine frequency of successful i-gel® insertion and associated complications, and to describe 
paramedic perception of i-gel® use.
Methods: This was a prospective study of i-gel® use in adult patients at four fire-based EMS Provider 
Agencies in Los Angeles (LA) County from June to September 2021. All paramedics received 
asynchronous and hands-on training prior to implementation. The i-gel® was indicated for adult 
patients in respiratory and/or cardiac arrest of any etiology, as directed by LA County protocols. 
Patients were included if a paramedic attempted i-gel® placement at any point. After transition of 
care, paramedics completed a web-based questionnaire and contacted an on-call EMS physician 
investigator to discuss the case. Further data were abstracted from the EMS electronic patient care 
record. The primary outcome was successful placement of i-gel® based on adequate ventilation post 
insertion confirmed with capnography. Secondary outcomes were frequency of complications and 
paramedic perceived ease of placement and of ventilation with i-gel® measured on a 5-point Likert 
scale. Descriptive statistics were reported.
Results:  Of the 102 adult patients, 55 (54%) were female and the median age was 69 years (IQR 
53–79). The majority 91 (89%) of the patients had a paramedic impression of non-traumatic cardiac 
arrest. Placement was successful in 90 (88%) patients overall with 85 (83%) i-gel® insertions successful 
on the first attempt. Complications included: 28 (28%) cases with regurgitation/emesis, bleeding (8, 
8%), hypoxia (7, 7%), and dislodgement (5, 5%). Among cases of successful i-gel® placement, the 
majority of paramedics rated both ease of placement and ease of ventilation as “very easy” (69% 
and 78%, respectively) or “somewhat easy” (23% and 9%).
Conclusions: Paramedics were successful in 88% of i-gel® insertion attempts with the most common 
complication being regurgitation/emesis. Paramedics rated the ease of placement and ease of 
ventilation of the i-gel® device as “very easy” or “somewhat easy” in the vast majority of cases.

Introduction

Use of prehospital supraglottic airway (SGA) devices for air-
way management by emergency medical services (EMS) cli-
nicians has increased over the past decade (1). Multiple 
randomized controlled trials have demonstrated that out-
comes with SGA are comparable to endotracheal intubation 
(ETI) and success of placement is higher (2–4). Based on 
this evidence, the National Association of Emergency Medical 
Services Physicians (NAEMSP) issued a position statement in 
2021 supporting prehospital SGAs, including i-gel® devices, 
as a primary or secondary airway intervention (5). The 

NAEMSP further recommended that agencies who perform 
ETI also equip EMS clinicians with SGAs and ensure ade-
quate training. This recommendation was supported by mul-
tiple randomized controlled trials demonstrating better 
outcomes and faster processes of care with SGA over ETI in 
out-of-hospital cardiac arrest (2,6).

While ETI allows for secure airway management, one of 
the largest case control studies using the National Emergency 
Medical Services Information Systems (NEMSIS) database 
demonstrated overall low success rates of 77% (7). However, 
the current NAEMSP position statement highlights the sig-
nificant lack of data regarding SGAs (5).
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Little is known about paramedic perceptions of field air-
way management, including the placement and use of SGAs. 
Previous qualitative studies have demonstrated a sense of 
pride and importance in ETI amongst paramedics, with SGA 
placement perceived as one step along the pathway to intu-
bation rather than definitive management in itself (8,9). 
However, few of these qualitative studies evaluated para-
medic perception of the i-gel®, discussed significant differ-
ence in cognitive load of SGA placement versus ETI, or 
reported preference of on strategy over another (10).

As EMS systems around the country expand inclusion of 
SGAs in paramedic protocols, it is critical to understand 
real-world success rates of field SGA placement and their 
associated complications. Perhaps even more importantly, 
paramedic perceptions of these devices will impact their use. 
We evaluated i-gel® use in a large EMS system to determine 
frequency of successful placement, frequency of complica-
tions, and paramedic perceptions of the device performance.

Methods

We analyzed aggregate data that were prospectively collected 
during a 4-month pilot project conducted by the Los Angeles 
(LA) County EMS Agency in 2021 to determine the feasibil-
ity of i-gel® implementation in paramedic protocols. Our 
study was reviewed by The Lundquist Institute Institutional 
Review Board and was determined not to meet the human 
health services definition of "human subjects" research.

Setting

The LA County EMS Agency provides medical oversight 
and establishes treatment protocols for all EMS Provider 
Agencies operating within the county. The 9-1-1 EMS 
response is provided by 29 municipal fire departments and 
one law enforcement agency, with basic and advanced life 
support (ALS) units. Patients with paramedic primary 
impressions of respiratory- and cardiac-related complaints 
receive ALS response with dual paramedic-staffed units. For 
patients with hypoxia or hypoventilation, not amenable to 
basic airway maneuvers or those experiencing respiratory or 
cardiac arrest, paramedics may proceed to SGA or ETI 
placement per LA County EMS Agency Medical Control 
Guidelines (11). Paramedic scope of practice in LA County 
does not include rapid sequence intubation or drug assisted 
SGA insertion.

Pilot Design and Implementation

The LA County EMS Agency partnered with four fire-based 
LA County EMS Provider Agencies to determine the feasibil-
ity of i-gel® use. Together, these agencies respond to more 
than 300,000 9-1-1 EMS activations in LA County annually. 
The training period lasted from April 1st, 2021 to May 31st, 
2021. The EMS Agency distributed a standardized curricu-
lum, which consisted of an asynchronous module and live 
training. The training included information on the i-gel® 
components, indications, contraindications, procedures for 

use including size selection, insertion and securing the device, 
patient monitoring, and documentation. The in-person train-
ing materials were created and delivered by EMS physicians 
and nurse educators. Intersurgical® staff representatives were 
also in attendance to demonstrate proper use of the device, 
but had no other role in the data collection or analysis. 
Paramedics received a live demonstration of i-gel® insertion 
and then performed the procedure with observation of the 
instructor using a skills checklist. Participants also completed 
a written post-test.

Patients >14 years old or longer than the length-based 
resuscitation tape were eligible for i-gel® placement per LA 
County EMS protocols. Indications and contraindications for 
i-gel® placement mirrored existing SGA protocols for the 
King Laryngeal Tube (Figure 1). Additionally, the i-gel® 
replaced ETI as the recommended advanced airway device 
after return of spontaneous circulation in out-of-hospital 
cardiac arrest during this pilot ensuring its use, a change 
supported by NAEMSP Position Statement on prehospital 
SGAs and multiple randomized controlled trials (2,5,6). 
Provider Agencies were equipped with i-gel® devices size 3 
through 5.

Field use of the i-gel® for the pilot project began on June 
1st, 2021 and lasted through September 30th, 2021. Paramedics 
documented i-gel® placement in the electronic Patient Care 
Record (ePCR) along with standard care provided. Following 
each use, paramedics completed a web-based data collection 
form and were also instructed to call the on-call study EMS 
physician to confirm the accuracy and completeness of the 
submitted data; if unable to reach the on-call physician, 
paramedics were still able submit the data directly.

Data Collection

The data collection form was the primary source of data for 
this analysis. Variables extracted included patient demo-
graphics (age, sex), paramedic primary impression, number 
of i-gel® attempts, successful placement, perceived ease of 
placement, perceived ease of ventilation, and complications 
during and after placement (regurgitation/emesis during or 
after placement, bleeding/trauma in the oropharynx during 
or after placement, hypoxia during or after placement, dis-
lodgement defined as loss of ability to ventilate after previ-
ous successful placement). A placement attempt was defined 
as any insertion of the i-gel® into the mouth. Successful 
placement was defined as the ability to ventilate the patient 
with minimal or no air leak and confirmed secondarily 
with end tidal CO2 measurements. For patients with a suc-
cessful i-gel® placement, perceived ease of placement and 
ventilation were measured on a one to five Likert scale with 
one defined as “Very Easy” and five defined as “Very 
Difficult”. The project team, consisting of the EMS physi-
cians and nurse educators, also reviewed select variables 
available in the ePCR (paramedic impression, indication for 
i-gel® insertion, number of attempts, documentation of 
adverse events, and whether successful insertion was con-
firmed with capnography) to ensure accuracy and discrep-
ancies were clarified.
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Outcomes

The primary outcome was the successful placement of an 
i-gel® by the treating paramedic. Secondary outcomes were 
paramedic perceived ease of placement and ease of ventilation 
during use, and associated complications of i-gel® placement.

Data Analysis

We calculated descriptive statistics for baseline characteris-
tics of patients and for primary and secondary outcomes. 
Continuous variables were reported as medians and inter-
quartile ranges. Categorical variables were reported as fre-
quencies and percentages. Data analyses were carried out in 
SAS 9.4 (SAS Institute, Cary, NC).

Results

Paramedics attempted i-gel® placement in 102 patients 
during the pilot period. The median patient age was 69 years 

(interquartile range 53–79) and 53% were female (Table 1). 
The majority of patients (89%) had a paramedic primary 
impression of non-traumatic cardiac arrest. Paramedics suc-
cessfully placed an i-gel® in 88% of the cases, and 83% had 
successful placement on the first attempt (Table 2). The 
most common reported complication during or after place-
ment in 27% of cases was emesis/regurgitation.

Among cases of successful i-gel® placement (n = 90), the 
majority of paramedics rated both ease of placement and 
ease of ventilation as “Very Easy” or “Somewhat Easy” 
(n = 83 [92%] and n = 78 [87%], respectively) (Figure 2). 
Four (4%) paramedics rated ease of placement as 
“Somewhat Difficult” and none rated it as “Very Difficult”. 
One (1%) paramedic rated ease of ventilation as “Somewhat 
Difficult” and none rated it as “Very Difficult”. Response 
data were missing in 2 cases for the ease of placement 
question and 7 cases for ease of ventilation question.

Table 1.  Patient characteristics (N = 102).

N %

Age (years, median) 69 IQR 53–79
Sex
  Female 54 53%
 M ale 48 47%
Paramedic Provider Impression
 C ardiac Arrest (Non-Traumatic) 91 89%
 C ardiac Arrest (Traumatic) 4 4%
 R espiratory Arrest 2 2%
 C hoking 1 1%
 C hest Pain, Suspect Cardiac 1 1%
 O verdose/Poisoning/Ingestion 1 1%
 R espiratory Distress 1 1%
 T raumatic Injury 1 1%

IQR = interquartile range.

Figure 1.  Protocol for i-gel® placement.
BMV = bag-mask ventilation.

Table 2. M easured outcomes (N = 102).

N %

Successful Placement 90 88%
1st Attempt Success 85 83%
Emesis/Regurgitation
 Y es 28 27%
 N o 71 70%
  Unknown 3 3%
Bleeding/Trauma
 Y es 8 8%
 N o 91 89%
  Unknown 8 8%
Hypoxia
 Y es 7 7%
 N o 51 50%
  Unknown 11 11%
 H ypoxia Prior 33 32%
Dislodgement
 Y es 5 5%
 N o 87 85%
  Unknown 10 10%
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Discussion

Our study described a high rate of successful paramedic 
i-gel® placement during a pilot implementation project in a 
large EMS system. The most common indication for i-gel® 
was medical cardiac arrest. When paramedics who success-
fully placed an i-gel® were surveyed on their perception of 
the device, the vast majority felt that both placement and 
ventilation were “Very Easy” or “Somewhat Easy”. Few para-
medics felt that the newly implemented i-gel® device was 
difficult to use. To our knowledge, this is the first study to 
directly access paramedic perceptions of i-gel® use during 
civilian field care.

In our study, paramedics successfully inserted an i-gel® on 
the first attempt 83% of the time, which is less than the 
90–94% identified in other studies (12–15). The largest of 
these studies comprising 1260 i-gel® insertions found a 
first-pass success rate of 90.6% (12). The lower first pass suc-
cess could be related to the introduction of a new device into 
the system or related to the significant proportion of patients 
with reported regurgitation or emesis (27%) necessitating 
withdrawal to suction the airway or interfering with the abil-
ity to properly form a seal within the hypopharynx. While 
many of the previously noted studies did not comment on 
reasons for failure, one other study noted emesis rates of 18%, 
which frequently resulted in ETI by the EMS clinician (16). 
Our rates more closely approximate those seen in other SGA 
studies such as AIRWAYS-2 and the PART trial (2,3).

Few studies have sought to determine the paramedic per-
spective on use of the i-gel® as a supraglottic device. In our 
study, paramedics who successfully placed i-gel® rated insertion 
as “very easy” or “easy” 84% of the time. This supports the 
findings of a prior smaller study by Middleton et  al., which 
evaluated 20 i-gel® insertions, who reported median “ease of 
insertion” scores for the i-gel® that were significantly lower (eas-
ier) in comparison with another SGA device (14). Similarly, 
Haske and colleagues found that 80% of paramedics rated i-gel® 
insertion during chest compressions as “easy” (n = 56), “moder-
ately difficult” in 16% (n = 11), and “difficult” in 4% (n = 3) (15).

Literature evaluating the paramedic perception of i-gel® 
use is sparse; our results align with a prior study in the mil-
itary setting that demonstrated paramedics prefer i-gel® over 
other SGA (17). A qualitative study after the UK REVIVE 
trial found that paramedics saw the i-gel® as a useful tool in 
a stepwise approach toward intubation or useful to place 
when manpower was low, but did not specify as to why it is 
perceived as an easier intervention (7). We suspect this per-
ceived ease of placement is likely multifactorial in nature. 
Studies have found that the i-gel® can be inserted in as fast 
as 14.4 s and significantly faster than other SGAs (18,19). 
Beyond this, i-gel® placement requires minimal education 
with even 45 min of education resulting in skill retention at 
least 3 months later (20). Finally, insertion of the i-gel® can 
be done with minimal interruption of compressions (15).

However, it is important to interpret these benefits in the 
greater context of paramedic airway management. Prioritizing 
the ease of SGA placement will reduce the number of intu-
bations paramedics perform. Qualitative studies have already 
highlighted paramedic concerns with low frequency of ETI, 
minimal opportunities to practice, and skill decay (8). In the 
context of these concerns or possible unintended conse-
quence of the loss of ETI in their scope, it remains unclear 
how paramedics may interpret the ease of SGA placement in 
the greater schema of prehospital airway management. To 
our knowledge, there has been no qualitative research directly 
comparing these perceptions. Future research requires pro-
spective safety data comparing ETI to SGA, as well as studies 
to identify on which SGA is easiest to train and maintain 
skills with a focus on improved patient outcome (5).

Limitations

The results of this study should be considered in the context 
of certain limitations. We used previously collected prospec-
tive data from a pilot to evaluate the feasibility of i-gel® use 
within LA County paramedic protocols. As such, our results 
are strictly descriptive since we did not have a comparator 
group nor complete a power or sample size calculation. 

Figure 2.  Paramedic perceived ease of i-gel® placement and ventilation.
There were 2 missing responses for ease of placement and 7 missing responses for ease of ventilation.
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Further, we evaluated process outcomes and did not include patient- 
centered outcomes such as survival. While we had positive 
results suggesting significant ease of placement and ventila-
tion using the i-gel®, we are limited in interpreting the impact 
of these results in regards to the optimal method of advanced 
airway management.

In addition, our data are subject to some bias. They were 
reported by the paramedics via a web-based form and/or 
discussion with the on-call physician. Collection of data after 
clinical care has concluded may be subject to recall bias. We 
attempted to mitigate this with paramedics calls as close to 
the time of care as possible. Paramedics may have also been 
hesitant to share information about the number of i-gel® 
attempts and complications with the EMS Physicians. We 
were not able to directly confirm data such as time to inser-
tion, reason for failed attempts, total number of attempts, or 
successful placement through monitor data as these data 
were infrequently available for review and the timing of the 
i-gel® insertion was not noted in most cases. We did not col-
lect data on the frequency of specific contraindications or 
challenges to SGA insertion, such as anatomic distortion of 
the airway. Further, data were not available regarding indi-
vidual paramedic years of experience with airway management.

We evaluated i-gel® use by paramedics with prior experi-
ence with the King LT, which was the SGA approved for use 
in LA County prior to this study. The majority of patients 
in our cohort were in cardiac arrest. It is possible that our 
results may not be broadly generalizable to other EMS sys-
tems, EMS clinicians of various levels or experience, and 
other patient populations.

Conclusions

In a pilot study to evaluate the feasibility to prehospital i-gel® 
placement in a large EMS system, paramedics were success-
ful in 88% of attempts with the most common complication 
being regurgitation or emesis. Paramedics rated the ease of 
placement and ease of ventilation of the i-gel® device as 
“very easy” or “somewhat easy” in the vast majority of cases.
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