Disaster and Emergency Medicine Journal
2017, Vol. 2, No. 2, 74-83

DOI: 10.5603/DEMJ.2017.0015
Copyright © 2017 Via Medica

ISSN 2451-4691

SUPRAGLOTTIC DEVICES — FUTURE OR
EVERYDAY LIFE?

vEq

VIA MEDICA

REVIEW ARTICLE

Maciej Sip" *, Agata Dabrowska'?, Karina Prucnal®, Mateusz Puslecki" *, Tomasz Klosiewicz'

"Department of Rescue and Disaster Medicine, Poznan University of Medical Sciences, Poznan, Poland
2Polish Society of Medical Simulation, Poland
3Journal Club, Poznan University of Medical Sciences, Poznan, Poland
“Department of Cardiac Surgery and Transplantology, Poznan University of Medical Sciences, Poznan, Poland

ABSTRACT

The most common cause of upper respiratory tract obstruction in an unconscious or unresponsive patient
is the loss of muscle tone in the upper airway. Consequently, this leads to a reduction in the tone of the ep-
iglottis, collapse of the tongue and closure of the airway at the level of the pharynx, preventing respiration.
Diagnosing airway obstruction is associated with the implementation of urgent procedures aimed at restor-
ing and maintaining patency. Among the techniques of restoring airway patency anatomically, we prefer
extending the head and pushing the posterior mandible forward. Airway ventilation is not always possible
through the use of non-surgical methods. Ventilating patients with obstructed airways using a self-inflating
bag can prove to be very difficult. In such situations, it is necessary to use airway adjuncts. The purpose,
regardless of the circumstances, is to remove anatomical barriers, prevent gastric aspiration and to facili-
tate proper lung ventilation. Endotracheal intubation is the gold standard for instrumentally maintaining
a secure airway. The procedure, however, is reserved for experienced personnel because of how difficult it is
to perform and the many complications that arise with it. In situations where difficulty is encountered, an
alternative device to secure airway patency is needed.

KEY WORDS: endotracheal intubation, alternative airway devices, SAD, supraglottic devices, LMA, LTD, I-gel

Disaster Emerg Med J 2017, 2(2): 74-83

INTRODUCTION
The most common cause of upper respiratory tract
obstruction in an unconscious or unresponsive pa-
tient is the loss of muscle tone in the upper airway.
Consequently, this leads to a reduction in the tone
of the epiglottis, collapse of the tongue and closure
of the airway at the level of the pharynx, preventing
respiration [1]. An assessment of respiratory and
airway compliance, as recommended by the Europe-
an Resuscitation Council (ERC), should be made by
observing the chest while listening to breath sounds
and feeling breaths on your cheek or, as recom-
mended by the American Heart Association (AHA),
by observing chest rises for 5-10 seconds [2, 3]. The
patent airway allows outside air to flow into the al-

ADDRESS FOR CORRESPONDENCE:

veoli, allowing the oxygenation of the body during
the inspiratory phase and eliminates CO2 during
expiration. This process occurs spontaneously in pa-
tients with injured airways, or with the help of a res-
cuer in assisted ventilation [4]. Diagnosing airway
obstruction is associated with the implementation
of urgent procedures aimed at restoring and main-
taining patency. Among the techniques of restoring
airway patency anatomically, we prefer extending
the head and pushing the posterior mandible for-
ward (the Esmarch maneuver) [3]. Airway ventilation
is not always possible through the use of non-sur-
gical methods. Ventilating patients with obstructed
airways using a self-inflating bag can prove to be
very difficult. In such situations, it is necessary to
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use airway adjuncts. The purpose, regardless of the
circumstances, is to remove anatomical barriers, pre-
vent gastric aspiration and to facilitate proper lung
ventilation [5]. These apparatuses are recommended
in unconscious patients and in those with weak-
ened or absent laryngeal reflexes. For safety reasons
and to confirm the patient’s state of consciousness,
pain response can be assessed using the Squeeze-
Test. The rescuers use their hands to compress and
release the patient’s quadriceps muscle, assessing
their reaction:
A
— Patient makes a sound (articulates single words)
or moans;
— Patient tries to shake the rescuer's hand

(shake symptom);

— Patient “runs away with their shoulder” upon
encountering the stimulus;

— Patient grimaces in response to pain;

— Patient is mildly unconscious (Grade ).

B

— Patient tries to shake the rescuer's hand

(shake symptom);

— Patient “runs away with their shoulder” upon
encountering the stimulus;

— Patient grimaces in response to pain;

— Patient is moderately unconscious (Grade ).

C

— Patient “runs away with their shoulder” upon
encountering the stimulus;

— Patient grimaces in response to pain;

— Patient is moderate to deeply unconscious

(Grade 1l1).

D

— Patient grimaces in response to pain;

— Patient is deeply unconscious (Grade V).
E

— No pain response;

— Extremely unconscious (Grade V) [4].

If simple manoeuvres are ineffective at maintain-
ing airway patency, consideration should be given
to the use of adjuncts. The choice of equipment
depends on the patient’s condition and the rescuer’s
capability. Instrumental maintenance of the airways
uses an endotracheal tube and a variety of blind
devices (BIAD, Blind Insertion Airway Devices) [6].

Endotracheal intubation is considered to be the
final method of maintaining airway patency. Intuba-
tion allows optimal pressure control during ventila-
tion, prevents stomach distension, prevents gastric
aspiration, and allows ventilation to continue during

chest compressions during CPR [7]. This procedure
is considered the “gold standard” in the manage-
ment of patients requiring airway restoration and
artificial ventilation. Performing tracheal intubation
is not a simple procedure. There are several physical
features that can predict potential difficulties with
intubation. This is demonstrated by the MWOP ac-
ronym, namely:

Visualize the throat, tongue without an open

oral cavity:

| — Tonsils or residual area visible;

Il — Upper pole of the tonsils and their lodging vis-
ible;

lIl— Hard and soft palate visible;

IV — Hard palate visible.

W — dimensions 3-3-1, the ideal distances are:

3 — Ability to place 3 fingers under the patient’s
chin, between the hyoid bone and the middle
of the mandible.

3 — The patient should open their mouth wide
enough to allow 3 fingers to be placed be-
tween the incisors and mandibular jaw.

1 — The patient should push the jaw forward so
that the lower teeth are 1 finger in front of
the incisors.

O — Extension at the atlanto-occipital joint: extend-
ing the head to the sniffing position in victims
without suspected cervical trauma significantly
facilitates the visualization of the larynx.

P— Pathology: any signs of airway obstruction
resulting from illness or injury (swelling, infec-
tion, burns, penetration or blunt trauma). In-
tubation-induced stridor is a contraindication
for rapid induction [6].

Difficulties include the presence of a cervi-
cal-spine stabilizing orthopaedic collar, as this pre-
vents the head-to-back tilt. An additional person is
required to assist with the intubation.

Research by Katzenell et al. confirms that intu-
bation is a very challenging operation. The authors
assessed the validity of intubation in pre-hospital
care based on data from the Israel Defense Forces
Trauma Registry. The study group was comprised
of 406 individuals, 317 (78%) of which had a suc-
cessful intubation performed, irrespective of the
number of intubation attempts. Intubation was ef-
fective 45%, 36%, and 31% of the time for first,
second and third approaches respectively, giving
an average of 28% for all trials [7]. The low effec-
tiveness of successful intubations is usually due to
the first responders’ inexperience [8]. This is evi-
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denced by a large number of complications such
as the displacement of intubation tubes and the
lack of confirmed intubation placement by first-re-
sponders in 6-17% of patients [9, 10]. In addition,
increased intubation attempts in patients with sud-
den cardiac arrest prolong the period without chest
compressions in the pre-hospital setting, impairing
coronary and cerebral blood flow. Research focusing
on pre-hospital intubations trained rescuers during
100 cardiac arrests. In the study on intubation in
pre-hospital operations, rescuers were trained with
medical training during 100 cardiac arrests. The
total duration of CPR interruptions resulting from in-
tubation testing was 110 seconds, and in 25% was
even over 3 minutes [11]. Endotracheal intubation
also carries the risk of injury to the tongue, teeth,
lips, mucous membranes, vocal folds, or trachea. It
can cause vagal nerve stimulation, or inflammation
of the epiglottis. Despite its advantages, it is a proce-
dure with many complications and should therefore
be performed by trained medical personnel. Persons
lacking the necessary skills and experience should
use alternative methods of unblocking the airway,
such as by using supraglottic devices. They are much
easier to use and have a lower risk of complications
than endotracheal intubation and, in most cases,
they can be introduced without having to interrupt
chest compressions.

This work reviews the literature in the context of
alternative equipment for endotracheal intubation,
which serves to clear the airway. The purpose of
the supraglottic device analysis SAD (Supraglottic
Airway Device) is to compare the devices in terms of
their speed, effectiveness, risk of gastric ventilation
and subsequent aspiration, and to assess the poten-
tial for traumatic complications.

LMA (LARYNGEAL MASK AIRWAY)
The LMA device was constructed and patented in
1982 by Dr. Archie lan Jeremy Brain. It was de-
signed to increase the safety, ease and reliability of
ventilation. The mask was introduced in the United
Kingdom in 1988, followed by the USAin 1992. The
LMA serves patients who are deeply unconscious
and whose laryngeal reflexes are absent. The LMA
combines a flexible tubing with an inflatable cuff
resembling an ellipse or pontoon [4]. After inserting
the laryngeal mask and using the valve to inflate it
with air, the cuff is filled with air, thereby adjusting
itself to the shape of the larynx. Properly positioned,

the LMA cuff seals off access to the larynx along
with neighbouring anatomical structures. The bot-
tom end of the cuff is located in the area of the up-
per esophageal sphincter, while the top is in contact
with the base of the tongue. This position allows
the cuff to isolate the remaining anatomical struc-
tures (larynx, oropharyngeal cavity and esophagus)
while the air is directed to the trachea. The size of
the laryngeal mask device depends on the patient’s
body weight. Prior to LMA insertion, any residual air
in the cuff must be absorbed and the distal part of
the mask must be lubricated. Once the mask is in-
serted, the correct placement must be confirmed by
auscultating the abdomen and chest, observing for
chest rises and by using a CO, sensor. Once proper
insertion is confirmed, the LMA should be stabilized

using bandages or adhesives (Fig. 1 a, b).
Indications for LMA:

— Ventilation in the event of preserved spontane-
ous breaths or replacement breaths with a peak
pressure < 20 cm H,0O;

— Limited ability to manoeuvre the patient’s head
and neck (trauma).

Contraindications:

— Timing of the patient’s last meal is too recent
(risk of regurgitation) or if there is a lack of infor-
mation regarding the patient’s last meal;

— Aspiration risk exists;

— Relative contraindications include high respirato-
ry pressure or low lung compliance (pulmonary
oedema, bronchospasm, respiratory distress, an-
aphylactic shock, COPD);

— Patients with severe laryngeal injuries and patho-
logical changes in the pharynx.

It is not recommended to perform asynchro-
nous ventilations and compressions during cardio-
pulmonary resuscitation with the LMA mask. The
ventilations should be synchronized with the chest
compressions, thus stopping chest compressions
to ventilate while avoiding ventilatation patients in
PEEP mode [12].

LMA ventilation is not only easier than the bag
valve mask method, but also reduces the risk of
regurgitation during cardiac arrest [13]. It is much
easier to insert the LMA “blindly” than it is with tra-
cheal intubation [14]. LMA does not pose any diffi-
culties during insertion. Studies have shown that the
laryngeal mask airway device can be inserted in less
than 30 seconds and that it protects the airways in
98-99% of cases [15]. Taking various conditions into
consideration, proper LMA insertion in the in-hos-
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FIGURE 1A. Laryngeal Mask Airway — different LMA

pital setting was 86-100%, and 71-90% in the
pre-hospital setting (Tab. 1) [16].

LMA-S (LARYNGEAL MASK AIRWAY
SUPREME)
The LMA Supreme Laryngeal Mask is an innovative
second-generation device for supraglottic ventila-
tion. It is shaped anatomically like the airway with an
elliptical cross section and an inflatable cuff.

The air-filled cuff adjusts to the anatomical
structure of the throat, facing the entrance to the
larynx. The LMA-S design differs from the LMA in
that it has additional tubing that runs along the
posterior side of the tube and passes through the
distal end of the cuff. It is a decompressive device
that ends in contact with the upper esophageal

FIGURE 1B. Laryngeal Mask Airway

sphincter. The decompressive drain begins in a sep-
arate port, which can evacuate any excess air that
has accumulated in the area of the upper esoph-
ageal sphincter. In addition, inserting the gastric
tube into the stomach allows the contents to be
eliminated. This also monitors the correct insertion
of the mask and its potential displacement. The
presence of two drains and the ability to sepa-
rate the digestive tract from the airways reduces
the risk of aspiration, while maintaining LMA-S air
tightness at higher airway pressure values of up to
37 cm H,0 (Fig. 2) [17, 18].
Indications for LMA-S use:

— Expected or unexpected difficulties maintaining
airway patency, in deeply unconscious patients
with pharyngeal and laryngeal reflexes intact;

— To maintain airway patency during CPR;

Table 1. LMA mask sizes

Size Patient Body weight [kg] Sealing cuff volume [ml]
1 Infant <6.5 2-5
2 Child 6.5-20 7-10
2.5 Child 20-30 14
Child/Adult 30-70 15-20
4 Adult 70-90 25-30
5 Adult > 90 30-40

www.journals.viamedica.pl 71



DISASTER AND EMERGENCY MEDICINE JOURNAL 2017, Vol. 2, No. 2

FIGURE 2. Laryngeal Mask Airway Supreme

— Patients at risk for aspiration: more than
14 weeks pregnant, opioid treatment (delayed
gastric emptying), massive traumas.
Contraindications:

— Malignant lesions in the pharynx/larynx (risk of
ineffective sealing);

— Insufficient opening of the mouth to introduce
LMA-S;

— Aggravated airway after the consumption of cor-
rosive substances.

LMA-S is inserted “blindly”. It elastic structure
prevents any displacement during movements of the
patient’s head. The two lateral grooves provide addi-
tional security against the collapse of the respiratory
tract. The size of the laryngeal mask device depends
on the patient’s body weight (Tab. 2).

I-GEL
The |-GEL mask is an innovative supraglottic device
that has been in use since 2007. Currently, it is

Table 2. LMA-S mask sizes

frequently used by anaesthesiologists and first-re-
sponders. The mask is composed of a wide shaft
with an inner narrow conduit. Similar to the LMA-S,
it is designed to expel any air that accumulated near
the upper esophageal sphincter. Once the gastric
tube is inserted into the stomach, it can remove any
gastric contents. The material from which it is made
is what distinguishes the I-GEL mask from other SAD
devices. The cuff of the mask is made from a ther-
moplastic gel. As a result, the sealing cuff cannot
be filled with air. The temperature surrounding the
oropharyngeal cavity enables the thermoplastic gel
to change its consistency, thus adapting itself to
the surrounding anatomical structures. The I-GEL
mask protects the respiratory tract well enough to
achieve a tightening pressure of 20-40 cm H,O in
the larynx [19]. The mask shaft has additional built-
in protections to block bites. The size of the I-GEL
mask depends on the approximate body weight of
the patient.

I-GEL insertion is not difficult, even for inex-
perienced persons, as demonstrated by studies
using I-GEL in mannequins and unconscious pa-
tients. Studies assessing I-GEL use in mannequins
and unconscious patients showed a high efficiency
of 82.5%, with a mean insertion time of 15 seconds
(Tab. 3, Fig. 3) [20, 21].

LT-D (LARYNGEAL TUBE DISPOSABLE)
The disposable LT-D tube was produced in 2001. This
is another supraglottic instrument used to ventilate
the airway that does not require direct vision for
insertion. It is used when endotracheal intubation
is not required or as an alternative to other SAD
devices. The LT-D tube is constructed from a curved
tube with two sealing cuffs. The large oropharyn-
geal cuff extends from the root of the tongue to

s Hatent Eetvae ohilkg] volume [ml] Size Patient Body weight [kg]
1 Infant <5 5 1 Neonate 2-5
1.5 Child 5-10 8 1.5 Infant 5-12
2 Child 10-20 12 2 Child 10-25
2.5 Child 20-30 20 2.5 Large Child 25-35
Child/Adult 30-50 30 Young Adult 30-60
4 Adult 50-70 45 4 Adult 50-90
Adult 70-100 45 Large Adult 90+
78 www.journals.viamedica.pl
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FIGURE 3. |-GEL mask sizes

the soft palate, while the small cuff seals off the
esophagus. The cuffs are filled one at a time, each
with their own designated syringe. One side of the
syringe has a numerical scale demonstrating the vol-
ume of air being injected. The opposite side labels
various colours. The colours correspond to the size
of the LT tubes, which are appropriately labelled at
each end. The tube is stabilized once the cuffs are
filled. The lower cuff is located in the upper esoph-
ageal region, preventing gastric ventilation. Ventila-
tion takes place at the level of the larynx through the
air flow that occurs between the oropharyngeal and
esophageal cuff. The size of the tube is determined
by the patient’s height and weight (small sizes). Be-
fore insertion, one should check for leaks and then
lubricate the tube with gel to facilitate the insertion.

Indications for LT-D use include patients with
suppressed reflexes. Contraindications include air-
way obstruction due to anaphylaxis, inhalation
poisoning, or the presence of a foreign body. The
device protects the respiratory tract, allowing it to
maintain a seal at pressures up to 30 cm H,0. The
LT-D is known as a simple and effective breathing
device. A study focusing on 30 nurses demonstrat-
ed effective ventilation in 80% of the patients with
out-of-hospital sudden cardiac arrest. The nurses
completed LT-D training in 2 hours [20, 22]. Further

research by medical first-responders elucidated that
out of the 92 out-of-hospital sudden cardiac arrest
patients who received the LT-D tube, 85 were in-
serted during the first attempt and 7 in the second
(Tab. 4, Fig. 4) [23].

COMBITUBE

This is the oldest device to maintain airway ventila-
tion. The combitube consists of a single tube with
a light at each luminal end (esophageal and trache-
al). The left (white) light has an opening at the end
of the tube, while the right (blue) light ends blindly.
This blind end has four pairs of openings. The tube
also has two cuffs, namely: white (distal) for the
esophageal/tracheal end and blue (proximal) for the
pharyngeal.

The cuffs are designed to prevent air from en-
tering the esophagus and returning to the oro-
pharyngeal cavity. The advantage of the Combitube
is that, regardless of where it is inserted (esophagus,
trachea), it can contribute to effective ventilation.
When the tube is inserted into the esophagus, ven-
tilation occurs through the openings. One may use

Table 4. LT-D tube size

Size | Patient Body height/weight Colour
2 Child 90-115 cm, 12-25 kg Green
2.5 Child 120-150 c¢m, 25-35 kg Orange
3 Adult <155 Yellow
4 Adult 155-180 cm Red
5 Adult <180 cm Violet

FIGURE 4. LT-D tube sizes with syringe
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the motto “no matter where you insert it — it will be
good” [4]. The tube comes in two sizes: for patients
with a height between 120-180 c¢m and for patients
with a height of 180 ¢cm or over. Contraindications
include lower pharyngeal and laryngeal injuries [24].
95% of the time, the Combitube is inserted into the
esophagus. 3.5% of cases report improper luminal
use, leading to gastric distension, regurgitation and
subsequent sedation. However, the efficacy of its
use during CPR has been confirmed in 79-98% of
patients (Fig. 5).

DISCUSSION
The results were obtained by comparing the speeds
of insertion of selected supraglottic devices, which
were obtained from various studies. In a study by
Calkins et al., the average time to insert a Combitube
vs. LMA by a Navy Seal in a simulated tactical en-
vironment was 40.0 s to 22.3 s [25]. In a study by
Polat et al., which was conducted on 120 patients,
the time taken to insert an LMA and I-GEL by one
anaesthesiologist was compared and gave a result
of 13.1s = 1.8svs. 11.6 s + 2.4 s [26]. A simi-
lar comparison, this time LMA vs I-GEL was per-
formed by Ari et al. on 50 patients, giving a result of
21.00s = 4.155vs. 30.40 s = 12.17 s respectively.

FIGURE 5. Combitube airway device

Lankimaki et al., performed a study on 40 lifeguards
without any experience securing airways and evalu-
ated the average time to introduce an LMA Supreme
to be 9.8 s [27]. A study on a group of 50 healthcare
specialists who were also inexperienced in airway se-
curing manoeuvres was performed by Chloros et al.,
and yielded a result of 10.4 s = 2.7 s for the inser-
tion of a LMA-S and 13.4 s = 3.2 s for the insertion
of an LMA [28]. A comparison of insertion times of
LMA and LT-D was performed by Ratajczyk et al.,
and concluded to be 21.94 s and 51.24 s [29]. An
et al. performed a literature search of studies pub-
lished up to 2015 through PubMed, EMBASE and
Cochrane Library related to SAD devices. The results
of this search confirmed that significantly less time
was required to administer I-Gel when compared to
LMA and Combitube, and there was no difference
in the time of application when compared to LMA-S
[30]. Detection of visible chest rises during Bag-
Valve-Mask ventilation was used as a determinant
of effective application of a SAD device. Studies by
Polat et al. and Ari et al. both compared evaluations
of the effective application of LMA and I-GEL, and
neither found a significant difference in efficien-
cy of inserting the devices into airways [26, 31].
Comparing these same devices in a group of lay
people, a study by Kuwahara et al. yielded contrary
results, with a significant advantage towards |-GEL
[32]. A comparison of LMA and LMA-S in a study
by Chloros et al. concluded that healthcare spe-
cialists without experience in securing airways will
achieve similar results with each device on their first
attempt, but favouring LMA-S as their preferred
device [28]. In another study, persons without ex-
perience in I-GEL effectively introduced it into an
airway with an 82.5% success rate [10, 21]. Janig et
al. [33] evaluated the effectiveness of administration
of LT-D by a group of nurses to be 100% and 96.3%
when administering LMA. Lankiméki et al. [27] also
observed a 100% effectiveness rating in administer-
ing LMA-S by a group of 40 lifeguards. In the case of
LMA, a high effectiveness (86—100%) was observed
in in-hospital studies, with a lower result being ob-
served in studies carried out outside of hospitals
(71-90%) [16]. In a study by Kette F. et al., effective
insertion of an LT-D was performed with a 92% suc-
cess rate [34], as compared to a Combitube tube,
which had a success rate of 79-98% [35].

Opening an airway using a supraglottic device
carries the risk of ventilating the stomach and aspi-
rating gastric contents. In a study by Piegeler et al.,
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which was performed on cadavers, the risk of aspi-
ration of food contents into the airway was present
for 2 in 5 patients when using LMA and I-GEL and
1in 5 patients when using LT-D [36]. In a study by
Pietrzyk et al., it was concluded that the seal of an
LT-D device is not tight enough to withstand the
pressure in the stomach during the time shortly after
eating (30 cm H,0), and that there were not many
mentions of choking hazards in the literature refer-
encing the use of LT-D devices. This same team eval-
uated LMA-S as one of the best SAD devices with
respect to aspiration risks. The risk of lowering the
esophageal sphincter pressure while inserting the
LMA and performing silent aspirations was shown
to be 0-80% [37]. When using a Combitube, ap-
proximately 3.5% of incidents described abdominal
distension, regurgitation or choking due to acciden-
tal ventilation of the wrong canal.

The introduction of SAD devices may cause the
risk of injury, bleeding or directly affect hemodynam-
ic reactions of the body. Ari et al. reported no sig-
nificant difference in the amount of blood on LMA
and I-GEL after removal from the airway [31], while
Polat et al., did not report a significant difference
in the responses to patients regarding pain after
24 h of use of the equipment [26]. In a study by
Jarineshin et al. there were no significant differences
in hemodynamic variables (such as pulse or systolic
and diastolic pressures) when comparing LMA and
LMA-S devices with endotracheal intubation [38].
Utilization of LMA-S was reported by Van Esch and
Kémur et al. to result in the smallest number of air-
way complications [39, 40].

CONCLUSION
Endotracheal intubation is the gold standard for in-
strumentally maintaining a secure airway. The proce-
dure, however, is reserved for experienced personnel
because of how difficult it is to perform and the many
complications that arise with it. In situations where dif-
ficulty is encountered, an alternative device to secure
airway patency is needed. For comparison, commer-
cially available alternatives were selected, specifically
LMA, LMA-S, I-GEL, LT-D and Combitube. Based on
several variables, it was concluded that LMA-S ranks
the highest in terms of usefulness. The device can be
administered very quickly (within approximately 10 s)
and effectively when compared to other methods,
even when used by inexperienced individuals or lay
people. SAD devices do not secure airways from food

aspiration the way that intubation tubes do. The con-
struction of LMA-S was also found to be superior to
SAD devices in preventing aspiration of food particles
during vomiting due to its double seal [41]. Introduc-
tion of LMA-S is tied to the lowest number of compli-
cations (pain, bleeding) and can be safely used even
in patients with a suspected cervical spine injury. In
evaluating the speed of administration, effectiveness
and risk of complication, it was determined that the
LMA-Supreme had the greatest advantages.
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