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Supraglottic airway devices (SGAs) are routinely 
used in general anesthesia and emergency medi­
cine [1, 2]. Introduced in the 1980s as a less invasive 
alternative to endotracheal intubation, the laryn­
geal mask (LM) remains the most commonly used 
SGA [3, 4]. The primary advantages of SGAs are that 
they require less expertise to insert and are asso­
ciated with reduced airway trauma and fewer com­
plications compared with tracheal intubation [1, 5]. 
SGAs are also important tools in difficult airway 
management and are currently recommended in 
various guidelines for rescue ventilation after failed 
intubation [1, 6, 7]. 

Given that airway management is a potentially 
life-saving procedure, healthcare professionals 
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working in acute care medicine should be taught 
in its basic principles. Previous reports have shown 
that inexperienced healthcare professionals can be 
taught to use a LM more easily than to perform tra­
cheal intubation [2, 8]. It is generally accepted that 
novice operators should be trained on simulators 
before performing airway interventions on patients. 
Consequently, LMs have been widely evaluated in 
simulation settings, comparing success rates and 
time to ventilation among non-specialists such as 
paramedics, medical students, non-anesthesiologists, 
and medical assistants [5, 9, 10]. 

A wide variety of SGAs and LMs is now available. 
The recently introduced Singularity Air second-
generation LM (Singularity AG, Maur/Zurich, Swit­
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Abstract
Background: Supraglottic airway devices (SGAs) are essential tools in anesthesia and 
emergency medicine and are easier to teach than endotracheal intubation. The Sin-
gularity Air is a recently introduced second-generation laryngeal mask featuring  
an adjustable shaft angle to improve sealing. This study compared its bench perfor-
mance between medical personnel with and without airway management training.

Methods: In this randomized, controlled in-vitro study, medical personnel each per-
formed five consecutive insertions using the Singularity Air and a comparator device. 
Study Part A included 20 participants without anesthesia training, who used the LMA 
Unique. Study Part B included 20 anesthesia-trained staff, who used the Ambu AuraGain. 
The primary endpoint was time to successful ventilation, defined as visible chest move-
ment of the mannequin. Participants rated insertion difficulty on a 0–10 scale.

Results: Overall insertion success was 99–100% across all devices. For the Singularity Air, 
median time to successful ventilation on the first attempt was 17 seconds (IQR 10–22) 
in the non-anesthesiology group and 12 seconds (IQR 10–14) in the anesthesia-trained 
group (P = 0.287). By the fifth attempt, both groups achieved 7.5 seconds (IQR 5–10 and 
6–8, respectively; P = 0.674). Time to ventilation and difficulty ratings were low and com-
parable to the established devices. The non-anesthesiology participants improved more 
between the first and fifth attempts than anesthesia-trained participants (P = 0.152).

Conclusions: The Singularity Air laryngeal mask achieved a high success rate and 
comparable time to ventilation in an in-vitro study when used by acute care medical 
personnel, regardless of prior airway management training. Larger clinical studies are 
warranted to confirm these findings and evaluate performance in real patients.

Key words: supraglottic airway device, laryngeal mask, airway management, 
general anesthesia, emergency medicine.
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zerland; Figure 1) features an adjustable shaft angle, 
controlled by a dial, allowing the device to be bent 
after insertion. This flexibility is hypothesized to im­
prove sealing of the LM airway. To date, evaluations 
of the Singularity Air have been carried out primar­
ily in controlled laboratory settings involving trained 
personnel, or as observational, non-controlled stu­
dies [11, 12]. 

This study’s aim was to compare the in-vitro per­
formance of the Singularity Air LM with two estab­
lished devices: (a) the first-generation LM Unique 
(LMA, Teleflex, Athlone, Ireland), inserted by inex­
perienced users, and (b) the well-studied second- 
generation LM Ambu AuraGain (Ambu, Bad Nauheim, 
Germany), inserted by trained airway management 
personnel. The primary endpoint was the time to 
successful ventilation. 

Methods
Setting and participants

This randomized, controlled comparative study 
was conducted from January to March 2025 at 
a Swiss acute care hospital performing appro­
ximately 9,000 anesthetics annually. The  local  
Ethics Committee of Eastern Switzerland deter­
mined that the study was exempt from formal ap­
proval (EKOS 24/028, 22.02.2024). No formal sample 
size calculation was conducted, as the study was ex­

ploratory and aimed to provide initial performance 
data under standardized conditions. Figure 2 shows 
the CONSORT flow diagram for the study design.

Study Part A included 20 medical personnel 
without anesthesia training and with no prior expe­
rience in LM insertion (physicians and nurses from 
the emergency department or intensive care unit). 
Study Part B included 20 anesthesia staff trained in 
airway management and experienced in LM inser­
tion (> 50 applications in patients). All participants 
were volunteers responding to a volunteer recruit­
ment request circulated through the hospital’s inter­
nal communication channels.

Study devices and intervention
Using a pre-generated list of randomized num­

bers, participants were allocated to one type of LM 
according to their study part. Participants in Study 
Part A were assigned to either the Singularity Air or 
the first-generation Unique LM. In Study Part B, partici­
pants were assigned to the Singularity Air or the sec­
ond-generation AuraGain LM. All devices were size 4. 

Prior to beginning insertion attempts, partici­
pants in Study Part A individually viewed an appro­
ximately 5-minute instructional video on LM inser­
tion, which had been selected by the investigators 
from publicly available online materials. Participants 
could ask questions after watching the video. Each 
participant performed five consecutive insertions 
with the same device. Prior to each insertion, bag-
mask ventilation was performed. LM insertion was 
carried out independently by the participant, with­
out assistance from a second person (e.g., for mouth 
opening or the Esmarch maneuver). If the insertion 
was unsuccessful, participants were allowed to mod­
ify the insertion technique, such as 180° rotation, 
increased bending in Singularity Air shaft, or digital 
guidance with a finger. After successful LM insertion, 
the cuff was inflated using a hand-operated cuff 
manometer (Cuff manometer; VBM, Sulz am Neckar, 
Germany) to a pressure of 60 cmH2O, and bag–LM 
ventilation was initiated. 

Figure 1. Singularity Air second-generation laryngeal mask (Singu­
larity AG, Maur/Zurich, Switzerland

Figure 2. CONSORT flow diagram for the study design
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Before use, the cuffs of all LMs were nearly 
deflated using a syringe, and both the inner and 
outer surfaces were lubricated with silicon spray 
(Silikospray; Rüsch, Kernen, Germany). The shaft 
of the Singularity Air was slightly bent and the cuff 
prepared according to the manufacturer’s instruc­
tions. The LMs were replaced after every five par­
ticipants. All attempts at airway management 
were performed on a Laerdal Airway Trainer torso 
(Laerdal Medical, Stavanger, Norway).

Variables and measurements
LM insertion was defined as successful if bag-

LM ventilation produced visible chest movement 
of the mannequin within 60 seconds. The study’s pri­
mary endpoint was the time from cessation of bag-
mask ventilation to the first successful manual ven­
tilation through the LM. One of two investigators 
(D.N., A.D.) observed each set of five attempts and 
measured the time using a stopwatch. After each 
set of five attempts, participants rated the difficulty 
of the task on a scale from 0 (very easy) to 10 (ex­
tremely complex and difficult).

Statistical methods
Normality of continuous variables was assessed 

using the Shapiro-Wilk test. Continuous variables are 
presented as mean ± standard deviation or median 
(interquartile range), as appropriate. Categorical 
data are reported as frequencies and percentages. 
For non-normally distributed data, the Mann-Whit­
ney U-test was performed. P < 0.05 was considered 
statistically significant. All analyses were conducted  
in Stata (version 15; StataCorp, College Station, TX). 

Results
Study Part A – Medical personnel without 
anesthesia training

The overall success rate for LM insertion was 
100% (n = 100; five attempts by 20 participants) for 
both masks. During the first attempt, the median 
time to successful ventilation was 13.5 seconds  
(IQR 11–16) for the LM Unique and 17 seconds (IQR 
10–22) for the Singularity Air (P = 0.5959). These 
times decreased to 8 seconds (IQR 6–9) for the LM 
Unique (P = 0.0049), and 7.5 seconds (IQR 5–10) 
for the Singularity Air (P = 0.005). The inter-device 
comparison at the fifth attempt was not significantly 
different (P = 0.7073). Participants rated the median 
level of difficulty of insertion as 2 (IQR 1–3) for both 
the LM Unique and the Singularity Air (P = 0.5882).

Study Part B – Anesthesia staff trained 
in airway management

The success rate for LM insertion was 99% (n = 100; 
five attempts by 20 participants). One attempt with 

the Singularity Air was unsuccessful due to a leak­
age in the mannequin lung model, so that success­
ful ventilation could not be confirmed. At the first 
attempt, the median time to successful ventilation 
was 13 seconds (IQR 11–17) for the LM AuraGain 
and 12 seconds (IQR 10–14) for the Singularity Air  
(P = 0.4859). These times decreased to 8 seconds (IQR 
7–9) for the LM AuraGain (P = 0.005) and 7.5 seconds 
(6–8) for the Singularity Air (P = 0.009). The inter- 
mask comparison at the fifth attempt showed no 
significant difference (P = 0.2437). Participants rated 
the median difficulty of insertion as 0 (IQR 0–1) for 
the LM AuraGain and 1 (IQR 0–2) for the Singularity 
Air (P = 0.3712).

Singularity air
When comparing Study Parts A and B for the 

Singularity Air only, the success rate for LM inser­
tion was 99% (n = 100). As mentioned above, one 
attempt in the anesthesiology trained group failed 
due to a problem with the mannequin. The median 
time to successful ventilation for the first attempt 
was 17 seconds (IQR 10–22) in the non-anesthesia 
trained group and 12 seconds (IQR 10–14) seconds 
for the anesthesiology trained group (P = 0.2870). By 
the fifth attempt, these times decreased to 7.5 (IQR 
5–10) seconds and 7.5 (IQR 6–8) seconds, respec­
tively (P = 0.6740). There was no statistically signifi­
cant difference in the perceived difficulty of inser­
tion (median 2 [IQR 1–3] for the non-anesthesiology 
group versus 1 [IQR 0–2] for the anesthesia-trained 
group; P = 0.2770). 

However, the non-anesthesiology participants 
demonstrated a greater improvement across the 
five attempts, with a median reduction of 9 seconds 
compared with 5 seconds in the anesthesia-trained 
group (P = 0.1518). This 4-second greater improve­
ment indicates a steeper learning curve among par­
ticipants without prior airway management training. 

Discussion
In this randomized in-vitro study, the perfor­

mance of the Singularity Air LM was compared be­
tween medical personnel with and without airway 
management training. Both groups achieved high 
overall success rates and comparable times to suc­
cessful ventilation, indicating that the device can 
be effectively used even by operators without prior 
anesthesia experience. While no statistically signifi­
cant differences were observed in insertion time or 
perceived difficulty between the groups, partici­
pants without airway management training showed 
a greater reduction in time to successful ventilation 
across repeated attempts.

LM airways are probably the most widely used 
SGAs. Because they are less invasive and easier to 
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teach, LMs serve not only as an alternative to en­
dotracheal intubation in elective general anesthesia 
but also as a potentially life-saving backup device 
in difficult airway situations [1, 2]. They are particu­
larly valuable for personnel with limited experience 
in airway management, such as paramedics or mili­
tary medical staff [1, 13].

Second-generation LMs allow for the insertion 
of gastric probes and may also facilitate tracheal 
intubation through the device. The Singularity Air 
is a second-generation LM that was recently intro­
duced but has not yet been widely evaluated. In 
a randomized crossover mannequin study (Laerdal 
Airway Management Trainer; Laerdal Medical, 
Stavanger, Norway), Gasteiger et al. [11] compared 
insertion times for the Singularity Air to the Ambu 
AuraGain when used by anesthetists experienced in 
more than 100 SGA insertions. They found a mean 
insertion time of 24 seconds for the Singularity Air 
as compared to 20 seconds for the Ambu AuraGain 
(P < 0.001), both longer than in our study. Further­
more, their overall insertion rate (92%) for the Sin­
gularity Air was lower than ours. The reasons for 
these discrepancies remain unclear but may relate 
to differences in study design such as repeated in­
terventions in our study, creating a learning effect. 
Furthermore, their definition of insertion time may 
differ from ours, and their masks were lubricated 
with gel only on the back surface, whereas in our 
study both the outer and inner surfaces were lubri­
cated with silicone spray, possibly facilitating inser­
tion. In addition, differences in mannequin type and 
airway geometry could have influenced the results.

Our insertion time data for the AuraGain are 
similar to those reported by Wong et al. [14] in ac­
tual patients (11 ± 3 seconds) but shorter than those 
described by Kriege et al. [15] (30 seconds [18–41]) 
and Svendsen et al. [16] (54 ± 26 seconds). In gene­
ral, insertion times and success rates tend to be 
more favorable in mannequins than in patients, as 
mannequins lack physiological responses and ana­
tomical variability [9]. This difference likely explains 
why LMAs can be inserted within seconds in static 
models but often require 20 seconds or more in 
clinical settings. The Singularity Air is relatively rigid 
due to the mechanism to bend its shaft after having 
been inserted. This rigidity, combined with the lu­
brication on both surfaces, may aid insertion once 
the optimal angle is identified.

Insertion of LMs by untrained personnel is 
mainly promoted for emergency situations such as 
cardiopulmonary resuscitation or military medicine, 
where it offers a practical alternative to tracheal in­
tubation and bag mask ventilation [1, 13]. Several 
simulation studies have shown that novice users 
can achieve performance comparable to trained 

personnel, likely reflecting the relative simplicity of 
the insertion procedure [5, 10, 17]. In clinical prac­
tice, however, the task involves more complexity,  
including sufficient anesthesia depth and venti­
lation adjustments. First-generation LMs may be 
easier to insert, which was the reason we chose to 
use two different comparator devices. In our study, 
the non-anesthesia trained participants showed 
a greater improvement between the first and fifth 
insertion attempts (9 vs. 5 seconds, P = 0.1518), 
suggesting a steeper learning curve among less ex­
perienced operators. This difference did not reach 
statistical significance, possibly due to the limited 
sample size.

One strength of this randomized, controlled 
comparison involving both anesthesia-trained and 
non-trained medical personnel is that it enabled as­
sessment of the influence of operator experience on 
the performance of a new second-generation LM. 
The standardized in-vitro design ensured that all 
participants performed under identical, reproduc­
ible conditions, while repeated insertions provided 
insight into the learning effect and handling charac­
teristics of the Singularity Air. 

However, several limitations should be acknowl­
edged. The in-vitro setting cannot fully replicate 
the anatomical variability, airway secretions, or 
stress conditions encountered in clinical practice. 
The use of a mannequin therefore limits the gene­
ralizability of the findings to real-world airway 
management. Additionally, the sample size was 
relatively small, and performance was assessed 
over only five insertions, which may underestimate 
or overestimate the learning effect with continued 
practice. Furthermore, lubrication of the inner and 
outer surfaces of the LM may have simplified inser­
tion compared with clinical conditions. Finally, par­
ticipants were aware that they were being observed, 
which may have influenced their performance.

Conclusions 
In this exploratory mannequin study, the Sin­

gularity Air LM achieved a high success rate and 
comparable time to ventilation between acute care 
medical personnel with and without airway mana­
gement training. These preliminary findings suggest 
that prior airway experience may have only a minor 
influence on device performance under standard­
ized conditions.

Acknowledgements
1. Assistance with the article: None. 
2. Financial support and sponsorship: None. 
3. Conflicts of interest: None. 
4. Presentation: None. 



e46

Danijel Novina, JoEllen Welter, Alexander Dullenkopf

References
1.	 Soar J, Böttiger BW, Carli P, Couper K, Deakin CD, Djärv T, et al. 

European Resuscitation Council Guidelines 2021: adult advanced life 
support. Resuscitation 2021; 161: 115-151. DOI: 10.1016/j.resuscita-
tion.2021.02.010.

2.	 Vaida S, Gaitini L, Somri M, Matter I, Prozesky J. Airway manage-
ment during the last 100 years. Crit Care Clin 2023; 39: 451-464. 
DOI: 10.1016/j.ccc.2022.12.003.

3.	 Brain AI. The development of the Laryngeal Mask – a brief history 
of the invention, early clinical studies and experimental work from 
which the Laryngeal Mask evolved. Eur J Anaesthesiol Suppl 1991; 4: 
5-17.

4.	 Verghese C, Brimacombe JR. Survey of laryngeal mask airway us-
age in 11,910 patients: safety and efficacy for conventional and non-
conventional usage. Anesth Analg 1996; 82: 129-133. DOI: 10.1097/ 
00000539-199601000-00023.

5.	 Bollucuoglu K, Baytar C, Kucukosman G, Ayoglu H. The place-
ment of four different supraglottic airway devices by medical stu-
dents: a manikin study. Ann Med 2023; 55: 2282746. DOI: 10.1080/ 
07853890.2023.2282746. 

6.	 Frerk C, Mitchell VS, McNarry AF, Mendonca C, Bhagrath R, Patel A, 
et al. Difficult Airway Society 2015 guidelines for management of 
unanticipated difficult intubation in adults. Br J Anaesth 2015; 115: 
827-848. DOI: 10.1093/bja/aev371.

7.	 Apfelbaum JL, Hagberg CA, Connis RT, Abdelmalak BB, Agarkar M, 
Dutton RP, et al. 2022 American Society of Anesthesiologists Practice 
Guidelines for Management of the Difficult Airway. Anesthesiology 
2022; 136: 31-81. DOI: 10.1097/ALN.0000000000004002.

8.	 van Zundert AAJ, Gatt SP, van Zundert T, Hagberg CA, Pandit JJ. Su-
praglottic airway devices: present state and outlook for 2050. Anesth 
Analg 2024; 138: 337-349. DOI: 10.1213/ANE.0000000000006673.

9.	 An J, Nam SB, Lee JS, Lee J, Yoo H, Lee HM, Kim MS. Comparison 
of the i-gel and other supraglottic airways in adult manikin studies: 
Systematic review and meta-analysis. Medicine (Baltimore) 2017; 96: 
e5801. DOI: 10.1097/MD.0000000000005801.

10.	 Liu ZJ, Yi J, Chen WY, Zhang XH, Huang YG. Comparison of learn-
ing performance of 2 intubating laryngeal mask airways in novice: 
a randomized crossover manikin study. Medicine (Baltimore) 2017; 
96: e6905. DOI: 10.1097/MD.0000000000006905.

11.	 Gasteiger L, Hornung R, Woyke S, Hoerner E, Neururer S, Moser B. 
Evaluation of the New SingularityTM Air versus Ambu® Aura GainTM: 
a randomized, crossover mannequin study. J Clin Med 2022; 11: 7266. 
DOI: 10.3390/jcm11247266.

12.	 Martins J, Beutel B, Ettlin N, Nickel N, Wüthrich R, Sandoz R, et al. 
Prospective clinical evaluation of the singularity air laryngeal 
mask in adult patients. J Clin Med 2023; 12: 7312. DOI: 10.3390/
jcm12237312.

13.	 Henlin T, Sotak M, Kovaricek P, Tyll T, Balcarek L, Michalek P.  
Comparison of five 2nd-generation supraglottic airway devices for 
airway management performed by novice military operators. Biomed 
Res Int 2015; 2015: 201898. DOI: 10.1155/2015/201898.

14.	 Wong DT, Ooi A, Singh KP, Dallaire A, Meliana V, Lau J, et al. Com-
parison of oropharyngeal leak pressure between the Ambu® AuraGain 
and the LMA® Supreme supraglottic airways: a randomized-controlled 
trial. Can J Anaesth 2018; 65: 797-805. DOI: 10.1007/s12630-018- 
1120-4.

15.	 Kriege M, Piepho T, Zanker S, Alflen C, Heid F, Noppens RR. LMA 
Supreme and Ambu® AuraGain in anesthetized adult patients: a pro-
spective observational study. Minerva Anestesiol 2017; 83: 165-174. 
DOI: 10.23736/S0375-9393.16.11112-5.

16.	 Svendsen CN, Rosenstock CV, Glargaard GL, Strom C, Lange KHW, 
Lundstrom LH. AuraGain versus i-gel for bronchoscopic intubation 
under continuous oxygenation: a randomised controlled trial. Acta 
Anaesthesiol Scand 2022; 66: 589-597. DOI: 10.1111/aas.14042.

17.	 Tannheimer M, Reinke M, Lechner R. Comparison of laryngeal 
mask airway seal between anesthesiologists and individuals without 
previous airway experience. J Emerg Med 2024; 66: e470-e476. DOI: 
10.1016/j.jemermed.2023.11.024.


