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Objectives. In this study, we investigated whether minimally trained paramedics with no previous experience in securing the airway
would be more efficient in placing laryngeal mask airway (LMA) than intubating the trachea with direct laryngoscopy using 2
manikin scenarios: without chest compressions (non-CPR scenario) and with continuous chest compressions (CPR scenario).
Methods. One hundred and twenty-four paramedics with no previous experience in managing the airway comprised our study
population. Three 20 min lectures on the anatomy of the airway and endotracheal intubation with the Macintosh blade and LMA
placement were given. Each participant attempted to insert a LMA or to intubate a manikin with the Macintosh blade using 2
different scenarios: without chest compressions and with continuous chest compressions. Results. All participants managed to
place a LMA in both scenarios, but only 85% of them managed to intubate the trachea using the Macintosh blade in the non-CPR
and even less than (80%) in the CPR scenario. Insertion of the LMA was statistically significantly faster than intubation with the
Macintosh blade in both scenarios (P < 0.001). Conclusions. Our results provide evidence that for minimally trained paramedics,
LMA insertion is much faster than endotracheal intubation.

1. Introduction

Management of the airway is of utmost importance in
the cardiopulmonary resuscitation (CPR) setting. Differ-
ent devices and techniques, such as the endotracheal
intubation and the laryngeal mask airway (LMA), have
been recommended. Although standard direct laryngoscopic
tracheal intubation remains the preferred technique to
establish advanced airway management, sufficient experience
is required to gain proficiency, and constant retraining is
required in order to maintain the skill [1]. The classic
laryngeal mask airway (LMA) on the other hand is easy
to insert and when compared to endotracheal intubation is
easier to learn [2, 3].

In the prehospital setting, airway management is often
performed by paramedics under suboptimal conditions.
Paramedic intubation has been a widely practiced aspect
of prehospital cardiac arrest care for the past 20 years [4,
5]. However, survival after prehospital cardiac arrest may
be improved by reducing paramedic intubation time [6].

This intrigued us to investigate whether minimally trained
paramedics with no previous experience in securing the air-
way would be more efficient in placing LMA or in intubating
the trachea with direct laryngoscopy in a manikin study. Due
to the fact that the latest European Resuscitation Council
(ERC) Guidelines emphasize minimizing interruptions to
chest compressions, in order to maximize coronary and
cerebral perfusion pressure, the study was designed using 2
manikin scenarios: non-CPR and CPR with uninterrupted
chest compressions [7, 8]. The primary endpoints in this
study were success rate and time for LMA insertion or
endotracheal intubation in these 2 scenarios.

2. Materials and Methods

Paramedic personnel graduating in June 2010 were con-
tacted. In total, 213 paramedics were identified and out of
these, 152 consented to participate in the present study. After
excluding those with previous experience in managing the
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airway with any technique, 124 paramedics comprised our
study population. All were informed about the purpose of
the study, and they were asked to sign an informed consent.
Institutional Ethics Committee approval was not required
as this was a manikin study with volunteers, and it did not
involve humans or animals.

In order to train the participants, the investigators gave
three 20 min lectures on the anatomy of the airway and
endotracheal intubation with the Macintosh blade and LMA
placement. The equipment was demonstrated in detail to the
participants, who were then allowed to familiarize themselves
with it. Using sealed envelopes, participants were allocated to
2 groups in order to practice each technique. Randomization
was achieved with 124 integers, one for each participant,
as previously described [9]. The 2 groups were trained in
the 2 techniques using a crossover design. Each participant
attempted to insert a LMA or to intubate a manikin with the
Macintosh blade until one successful attempt was recorded.
If the participants failed to do so after 5 attempts, this was
recorded as a failure. Each participant attempted intubation
using 2 different scenarios: without chest compressions and
with continuous chest compressions. Participants were not
allowed to watch each other during any of the intubation
attempts with each device, in order to avoid any learning
effects throughout the procedure.

A size 4 LMA (The Laryngeal Mask Company Limited,
Buckinghamshire, UK) was used for the purpose of the
study. All intubations were performed using a size of 7.5 mm
endotracheal tube (ETT) (Mallinckrodt Medical, Athlone,
Ireland) and a size 3 Macintosh blade. An adult Resusci Anne
manikin with an Airway Trainer head (Laerdal, Stavanger,
Norway) was used placed in the “sniffing position” in a stan-
dard hospital bed. Both the ETT/LMA and the manikin were
appropriately lubricated according to the manufacturer’s
instructions. Chest compressions were performed with a
mechanical chest compressor (LUCAS Chest Compression
System, Jolife AB, Mantzaris, Greece). LUCAS provides the
same quality of chest compressions independent of rescuer
fatigue, or variability in the experience level of the caregiver.

After the educational session, the participants were
assessed in their ability to place a LMA and to intubate the
trachea. The time required for the first successful attempt
was defined as the time from insertion of the blade or the
LMA between the teeth until the ETT or the LMA was
deemed to be correctly placed, and its cuff was properly
inflated by each participant [9]. A single observer using
always the same stopwatch recorded the time elapsed and
confirmed correct ETT/LMA placement. Effective ventilation
of the manikin with a self-inflating bag was considered to
be a successful attempt. Failure to intubate the trachea and
time to ETT/LMA insertion longer than 30 seconds were
defined as unsuccessful attempts. Failure to ventilate both
lungs with the LMA when using a self-inflating bag was also
considered to be a failed attempt. The primary endpoints
were the number of attempts and the time required for
the first successful attempt of tracheal intubation or LMA
placement. Secondary endpoint was the participants’ level
of self-confidence regarding the use of each technique.
The participants were asked to comment on their level of

Table 1: Number of attempts for successful securing of the airway
with each technique; CPR: cardiopulmonary resuscitation.

Number of attempts
LMA Macintosh blade

Non-CPR CPR Non-CPR CPR

1st 96 92 61 30

2nd 18 24 31 45

3rd 8 8 8 14

4th 2 0 5 10

Failed attempts 0 0 19 27

LMA: P = 0.2 in the non-CPR versus the CPR scenario.
Macintosh blade: P = 0.003 in the non-CPR versus the CPR scenario.
LMA versus Macintosh blade (non-CPR scenario): P < 0.001.
LMA versus Macintosh blade (CPR scenario): P < 0.001.

self-confidence, concerning the new skills. The confidence
was evaluated using a 0–10 scale (0= no confidence,
10= absolute confidence).

2.1. Statistical Analysis. As data were not normally dis-
tributed, nonparametric tests were applied. We used the
median test for continuous variables and the uncertainty
coefficient test for categorical data. Results are presented as
median values with range. P value< 0.05 was considered to
be statistical significant. The SPSS statistical package (SPSS,
Chicago, IL, Version 17 for Windows) was used for all
analyses.

3. Results

One hundred and twenty-four paramedics were included in
the present study. All participants managed to place a LMA
in both scenarios, but only 85% (105 out of 124) of them
managed to intubate the trachea using the Macintosh blade
in the non-CPR and even less (80%, 99 out of 124) in the
CPR scenario.

The median time required for the first successful place-
ment of LMA was 12 (8–22) sec in the non-CPR scenario
and 12 (6–22) sec in the CRP scenario (P = 1) while
intubation with the Macintosh blade was 15 (9–28) sec
in the non-CPR scenario and 19 (10–29) sec in the CPR
scenario (P = 0.002). Insertion of LMA was statistically
significantly faster than intubation with the Macintosh blade
in both scenarios (P < 0.001) (Figure 1). Furthermore, no
statistically significant difference was observed in the number
of attempts required for the first successful LMA insertion in
the non-CPR scenario versus the CPR scenario (P = 0.2),
whereas in intubation with the Macintosh blade statistical
significance was observed in the non-CPR versus the CPR
scenario (P = 0.03). Moreover, the number of attempts
for the first successful airway management was significantly
lower for the LMA in both scenarios (Table 1).

Finally, participants expressed a greater level of self-
confidence in using the LMA instead of intubating the
trachea with the Macintosh blade (Table 2).
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Figure 1: Time required for the first successful attempt for both
techniques =∗P < 0.001 LMA versus Macintosh blade; LMA:
laryngeal mask airway. Block upper and lower values represent the
range.

Table 2: Participants’ level of self-confidence in using the 2 devices;
the values given are median with range.

Device
LMA Macintosh blade

Non-CPR CPR Non-CPR CPR

Self-confidence 8 (3–10) 8 (2–9) 6 (3–8) 4 (2–7)

4. Discussion

Standard direct laryngoscopic tracheal intubation remains
the preferred technique to establish advanced airway man-
agement, as correct placement of an endotracheal tube
provides adequate tidal volume without stomach inflation
[7]. However, endotracheal intubation is a technique that
requires sufficient training and retraining, and its success
is closely associated with the intubator’s experience [1,
10, 11]. Furthermore, concern has been raised that the
risks of failed intubation, misplaced tubes, and prolonged
intubation times may outweigh the benefits [12–17]. In
addition, direct laryngoscopy and tracheal intubation remain
a challenge for medical practitioners who do not have clinical
experience with the techniques or who are expected to
perform intubation in difficult situations [18, 19]. In this
study, results showed that a percentage of newly trained
paramedics failed to intubate the trachea, confirming the
notion that intubation is a skill that is difficult to learn and
maintain.

LMA was introduced into clinical practice almost 30
years ago, and it has replaced endotracheal intubation in
many instances, such as in the Emergency Department
or even in elective surgery [20]. It is widely known
that supraglottic devices are easier to learn and use than

endotracheal intubation [2, 3]. In addition, inexperienced
personnel are easier to be trained in using LMA than in
intubating the trachea [21]. Unfortunately, it is also well
known that in the clinical setting, many cardiac arrest victims
experience vomiting of their gastric contents because their
stomachs are often full and the mask-bag ventilations can
cause regurgitation. The stomach contents sometimes lead
to serious respiratory compromise by obstructing the upper
airway, and the use of LMA does not protect against this.
On the other hand, several animal studies have shown that
frequent or prolonged interruption of chest compressions
is associated with reduced coronary perfusion pressure,
reduced return of spontaneous circulation, reduced survival
rates, and reduced postresuscitation myocardial function
[22–25]. This is the reason why the ERC guidelines stress
that any placement of an advanced airway device should
be achieved with the least possible interruption to chest
compressions. Furthermore, time of securing the airway with
any device is crucial and needs to be done as early and as
quickly as possible. According to the results of this study,
LMA insertion was more effective as all paramedics managed
to place LMA and faster than endotracheal intubation. Fur-
thermore, this study demonstrated that chest compressions
prolonged tracheal intubation time and raised significantly
the number of attempts, while LMA insertion times and
number of attempts were not affected by chest compressions.
These data support the use of LMA in resuscitation by
paramedics not already experienced in intubation. Moreover,
another interesting finding was that participants expressed a
greater level of self-confidence in using the LMA instead of
intubating the trachea with the Macintosh blade, a fact that
should be taken in consideration when dealing with such
a stressful situation as CPR setting. Finally, it is important
to emphasize that uninterrupted chest compressions were
performed in this study and according to our knowledge,
such studies are very limited.

4.1. Limitations. This study has a number of significant
limitations. Firstly, the study was performed in manikins
and not in patients. Manikins never fully replicate real-time
patient conditions and that is why it is difficult to predict how
our findings would translate into clinical practice. Secondly,
the investigators responsible for data acquisition were not
blinded as to the technique used, as it would have been
impossible to keep accurate track of time and not see the
techniques assessed. Another limitation of the study was that
we made no measure of the efficacy of ventilation in the
manikin, requiring only that the chest rose visibly. We also
made no measure of the extent of gastric inflation caused by
each device.

In an attempt to improve outcomes in emergency situa-
tions, it is necessary for all healthcare personnel (medical or
nonmedical) to acquire the skill of securing the airway with
any of the available techniques. Due to the aforementioned
disadvantages of endotracheal intubation, the use of LMA
particularly for paramedics, nurses, and doctors who do
not have regular exposure to situations in which airway
management skills are required; in these situations, it is
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vital that an effective airway can be obtained quickly and
without extensive prior training using the airway device.
Time to ventilation and success rates should be considered as
crucial criteria when evaluating airway management devices.
Taking in consideration that paramedics are usually the
first responders, our results provide evidence that LMA
insertion is much faster and easier to handle than endo-
tracheal intubation. Further studies towards this direction
are required, before these can be implemented in every day
clinical practice.
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