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Supraglottic airway device to prevent pulmonary aspiration during cardio-pulmonary resuscitation by basic life support rescuers: a randomized cross-over human cadaver study
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Contact à la Bibliothèque universitaire de Médecine Pharmacie de Grenoble : bump-theses@univ-grenoble-alpes.fr « Le but de la vie, c'est de s'épanouir. Réaliser à la perfection notre propre nature, voilà pourquoi chacun d'entre nous oublie le plus important de ses devoirs : le devoir envers soi »

Oscar Wilde, Le portrait de Dorian Grey « Être homme, c'est précisément être responsable. C'est sentir, en posant sa pierre, que l'on contribue à bâtir le monde ». for advance life support [START_REF] Perkins | European Resuscitation Council Guidelines 2021: Executive summary[END_REF][START_REF] Panchal | Part 3: Adult Basic and Advanced Life Support: 2020 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care[END_REF] . Endotracheal intubation was considered as the gold standard to protect airways 6 but the more effective early airway device during CPR is still debated [START_REF] Jabre | Effect of Bag-Mask Ventilation vs Endotracheal Intubation During Cardiopulmonary Resuscitation on Neurological Outcome After Out-of-Hospital Cardiorespiratory Arrest: A Randomized Clinical Trial[END_REF][START_REF] White | Advanced airway management in out of hospital cardiac arrest: A systematic review and meta-analysis[END_REF][START_REF] Wang | Comparing Effectiveness of Initial Airway Interventions for Out-of-Hospital Cardiac Arrest: A Systematic Review and Network Meta-analysis of Clinical Controlled Trials[END_REF][START_REF] Wang | Effect of a Strategy of Initial Laryngeal Tube Insertion vs Endotracheal Intubation on 72-Hour Survival in Adults With Out-of-Hospital Cardiac Arrest: A Randomized Clinical Trial[END_REF][START_REF] Benger | Effect of a Strategy of a Supraglottic Airway Device vs Tracheal Intubation During Out-of-Hospital Cardiac Arrest on Functional Outcome: The AIRWAYS-2 Randomized Clinical Trial[END_REF] .

Among patients admitted in intensive care units after cardiac arrest, almost 60% will present an early onset pneumonia [START_REF] Perbet | Early-onset pneumonia after cardiac arrest: characteristics, risk factors and influence on prognosis[END_REF] . Early onset pneumonia after cardiac arrest doesn't seem to increase mortality neither to modify neurologic prognosis but increases intensive care unit length of stay up to four days by average and hospital's cost [START_REF] Perbet | Early-onset pneumonia after cardiac arrest: characteristics, risk factors and influence on prognosis[END_REF][START_REF] Pabst | Predictors and outcome of early-onset pneumonia after out-of-hospital cardiac arrest[END_REF] . Early antibiotics use can prevent early onset pneumonia [START_REF] François | Prevention of Early Ventilator-Associated Pneumonia after Cardiac Arrest[END_REF] but there is no documentation about the influence of early advanced airway control. Moreover, early advanced airway control might help to spare antibiotics, who is one of major global health issue.

In France, the majority of basic life support rescuers are trained volunteers. They are the first responders after bystanders and they provide advanced life support before emergency medical service. They usually use bag-mask ventilation (BMV) to ventilate patients during CPR. Ventilation with BMV could be more difficult for inexperienced providers than supraglottic airway devices (SGA) [START_REF] Hart | Efficacy of Laryngeal Tube versus Bag Mask Ventilation by Inexperienced Providers[END_REF] . Moreover, learning to use SGA seem easy even for nonmedical staff [START_REF] Lemaitre | Effectiveness of Intubating Laryngeal Mask Airway in managing out-of-hospital cardiac arrest by non-physicians[END_REF][START_REF] Schalk | Out-of-hospital airway management by paramedics and emergency physicians using laryngeal tubes[END_REF][START_REF] Bielski | Comparison of blind intubation with different supraglottic airway devices by inexperienced physicians in several airway scenarios: a manikin study[END_REF][START_REF] Tritsch | Intubating laryngeal mask airway placement by non-physician healthcare providers in management out-of-hospital cardiac arrests: a case series[END_REF] . SGA could prevent aspiration of gastric content if placed early in the management of cardiac arrest as the first line airway device [START_REF] Stone | The incidence of regurgitation during cardiopulmonary resuscitation: a comparison between the bag valve mask and laryngeal mask airway[END_REF] . We hypothesized that early use of SGA by basic life rescuers could reduce pulmonary aspiration in a human cadaver CPR model. The objective of this study was to assess the impact of SGA on pulmonary aspirations, insufflation success rate and intragastric pressure.

METHODS

Study design

This 

Human cadavers

Human bodies used in this study were donated for medical science by donators themselves. Written and witnessed consent to donate their bodies to science for anatomical and pedagogical purposes was given prior to death. This donation was free, anonymous and regulated by the French funeral legislation. All interventions were performed in the LADAF.

All cadavers received the same preparation. They were embalmed with formol and preserved at 4°C. Each cadaver was out of the cold room at least 4 hours before intervention to warm it. Cadavers were excluded if they presented obvious upper airway damage as tumors or traumatisms, if they had an history of epigastric surgery or if the BMI were > 45 kg/m 2 .

The cadaver was intubated to protect airways during the preparation of stomach. A fiberoptic bronchoscopy was performed to eliminate any bleeding or aspiration in the upper and lower airways. Bronchoscopy was realized with Ambu® aScope™ 4 Broncho Regular endoscope and with Ambu® aView™ monitor. A 16CH double lumen Foley catheter was inserted in the stomach through a 2 mm incision. The balloon was inflated with 30 mL of serum saline solution. A gastric suture was made around the Foley catheter to fix and seal it.

Abdominal wall was then sutured. An urinary collection pocket was connected to the Foley catheter and a 20G catheter was introduced into the collection membrane. An hydrostatic pressure sensor was connected to this catheter to measure gastric pressures.

Basic life rescuers

Volunteers basic life rescuers were recruited into French first aid associations 

(

Airway control

SGA used in this study were adult i-gel ® (Intersurgical ® , UK). Three adult sizes (3, 4, 5) were available and were chosen by the rescuer himself before the 5 min standard CPR. They didn't use the gastric channel. Ventilation through i-gel ® was made with an Ambu ® SPUR ® II Resuscitator.

BMV was assured with an Ambu® UltraSeal face mask and an Ambu® SPUR® II

Resuscitator. Three face mask sizes (little, medium, large) were available and were chosen by the rescuer himself before the 5 min standard CPR.

CPR standardization

In this study, each 5 min standard CPR was performed by a 4 rescuers team according to international guidelines 1,5 . CPR was performed at a ratio of 30 compressions and 2 insufflations. Chest compression rate was 100 to 120 per minute and compressions with a targeted depth of at least 5 cm but not more than 6 cm, according to international guidelines.

Relays between rescuers were made every 2 minutes to keep a good CPR efficiency. One rescuer was awarded to control airways with SGA or BMV. He was not allowed to switch role before the first success insufflation. After the first success insufflation, head rescuer could change his place if it was necessary. We ordered rescuers to inflate carefully and slowly around 1 second per insufflation.

Experimental protocols

Protocol A

In this protocol, the objective was to assess pulmonary aspirations. They were defined as the presence of colored blue or green serum saline solution below the vocal cords.

After cadaver intubation to protect airways, we filled cadaver's stomach with 300 mL randomized colored blue or green serum saline solution. Serum saline solution was prepared with a food color additive at dilution of 3%. After the cadaver's extubation, 5 min standard CPR was started with a randomized SGA or BMV. At the end of the 5 min standard CPR, we assessed pulmonary aspiration by fiberoptic bronchoscopy by a blinded operator. Serum saline solution presented in respiratory tree was aspirated by the fiberscope as much as possible to prepare the second intervention. The cadaver was intubated again. In a cross-over design, the stomach was then emptied and filled with the second 300 mL colored serum saline solution with another 5 min CPR period using the other airway method. At the end of the 5 min standard CPR, pulmonary aspiration was assessed by fiberoptic bronchoscopy by the same blinded operator.

Protocol B

In this protocol we assessed insufflation success rate, gastric pressure and CPR time points and intervals.

Insufflation success rate was defined as an elevation of thorax after an insufflation as recommended in guidelines. All CPR metrics were controlled by a second operator with CPR videos.

For each cadaver, protocol A and B were performed in parallel for the two first 5 min standard CPR. Protocol B was pursued if the state of cadaver body allowed it as shown in Figure 1. 

Statistical analysis

Continuous variables were described as mean +/-standard deviation (SD); minimum and maximum for normal distribution or median and interquartile range (IQR) in the case of skewed distribution. Qualitative variables were described as numbers and percentages of modalities.

In protocol A, a generalized linear mixed model was performed, taking into account cadavers as a random effect and period and ventilation strategy-by-period interaction as fixed effects.

The analysis of protocol B outcomes was performed using a generalized linear mixed model for continuous quantitative dependent variables, following a similar strategy to that used for protocol A. For survey answers, a binomial test was performed to compare one sample proportions. The statistical significance level was set at 0.05 in bilateral situations for all comparison tests, without adjustment of the P-value related to the multiplicity of tests. The point estimates was framed by a 95% confidence interval. All statistical analyses were performed using Jamovi® (Version 1.6.23.0) with the GAMLj (General Analyses for linear model) package.

RESULTS

Baseline characteristics

A total of 48 rescuers were enrolled in this study. 20 participated in protocol A and 48 in protocol B (Table 1). A total of 11 cadavers were included in this study (Table 2). 10 cadavers were included in protocol A to perform 20 CPR and 11 cadavers in protocol B to perform 48 CPR. One cadaver was excluded of protocol A due to hemoptysis not seen during preparation, leading to an impossible fiberoptic bronchoscopy (Figure 2). second for an optimal mouth pressure. If insufflation time is lower, insufflated pressure and gastric insufflation are higher [START_REF]Fast or Slow Rescue Ventilations: A Predictive Model of Gastric Inflation[END_REF][START_REF] Von Goedecke | Effects of decreasing peak flow rate on stomach inflation during bag-valve-mask ventilation[END_REF][START_REF] De Regge | Retention of ventilation skills of emergency nurses after training with the SMART BAG compared to a standard bag-valvemask[END_REF] . That's why we ordered our rescuers to inflate carefully and slowly around 1 second per insufflation. Lower esophageal pressure is an important factor to predict gastric insufflation and aspirations because it decreased during cardiac arrest and pulmonary resuscitation [START_REF] Gabrielli | Lower Esophageal Sphincter Pressure Measurement during Cardiac Arrest in Humans: Potential Implications for Ventilation of the Unprotected Airway[END_REF] but we chose to not put a pressure sensor through the mouth and in airways to not disturb rescuers during CPR. Finally, we chose to fill cadaver's stomach with a 300 mL of serum saline solution while other studies filled cadaver's stomach with a volume of 500 mL [START_REF] Piegeler | Evaluation of six different airway devices regarding regurgitation and pulmonary aspiration during cardio-pulmonary resuscitation (CPR) -A human cadaver pilot study[END_REF][START_REF] Ruetzler | Regurgitation and pulmonary aspiration during cardio-pulmonary resuscitation (CPR) with a laryngeal tube: A pilot crossover human cadaver study[END_REF] 

All

Limitations

This study has several limits. First, cadaver models heterogeneity is an important limitation to generalize studies results. Cadaver models have been described as relevant for pathophysiological studies in cardiac arrest [START_REF] Duhem | Cadaver models for cardiac arrest: A systematic review and perspectives[END_REF] . Thiel embalmed cadavers represent the most efficient model to study ventilation in cardiac arrest due to his property to preserve elasticity and flexibility of tissues that were found to be comparable to values reported in critically ill patients [START_REF] Duhem | Cadaver models for cardiac arrest: A systematic review and perspectives[END_REF] . Unfortunately Thiel-embalmed cadavers are rarely available. In the current study we used low concentration formalin-embalmed cadavers. Although some limitations due to this preparation like some rigidity of tissue 37 , all of our cadavers were recently prepared with a mean of 19 days post mortem utilization and were warming up before utilization in order to limit rigidity. Pulmonary compliance did not seem affected by our model. Second, cadavers in protocol B don't have the same number of participation. We explain this by cadavers intrinsic characteristics especially their robustness and by the fluctuating cadaver's availability.

Generalized linear mixed model including both fixed and random effects was chosen to limit this bias. Cadavers were taken into account as random effect and intervention as fixed effect to take into account that variability of use. Third, rescuers were alone to control airway with SGA and BMV that's could change their daily practices. Recent guidelines due to Covid-19 context advise to ventilate at 4 hands with BMV to improve mask sealing. It's more simple for rescuers to ventilate at 4 hands with BMV but with SGA only one rescuer is necessary to control airways and probably for the same sealing. We chose to let one rescuer control airway in the two groups to ensure group comparability. Fourth, chest compressions and rescue breaths were realized in a ratio of 30:2 in the two groups. International and European recommendations about basic life support advise to not interrupt chest compressions when an advanced airway control is used (SGA or endotracheal intubation) [START_REF] Perkins | European Resuscitation Council Guidelines 2021: Executive summary[END_REF][START_REF] Panchal | Part 3: Adult Basic and Advanced Life Support: 2020 American Heart Association Guidelines for Cardiopulmonary Resuscitation and Emergency Cardiovascular Care[END_REF] . In a similar approach to our study, some studies suggest that continuous chest compressions compared to interrupted compressions with a 30:2 ratio reduce the volume gas insufflated in the stomach [START_REF] Savary | Gastric insufflation during cardiopulmonary resuscitation: A study in human cadavers[END_REF][START_REF] Segal | Effect of continuous oxygen insufflation on inducedgastric air volume during cardiopulmonary resuscitation in a cadaveric model[END_REF] . We chose to keep a 30:2 ratio in the two groups because our French rescuers don't routinely use an advanced airway device without medical staff and to preserve group comparability. Moreover, it was more simple to assess intragastric pressure because we could see with precision gastric insufflation without chest compression. However, this choice can limit study external comparability and generalization.

Fifth, it's important to highlight that rescuers were evaluated with only SGA or BMV. They are not their own control, this can train a comparability bias. In our point of view, if they were evaluated on both SGA and BMV they could probably favor one of them. With this study design, they were random to use SGA or BMV one time, they had to give the best of themselves during the only one evaluation. Sixth, we couldn't measure total gastric volume during a 5 min standard CPR like in other studies [START_REF] Savary | Gastric insufflation during cardiopulmonary resuscitation: A study in human cadavers[END_REF][START_REF] Segal | Effect of continuous oxygen insufflation on inducedgastric air volume during cardiopulmonary resuscitation in a cadaveric model[END_REF] 

  Each 5 min standard CPR were filmed and insufflation success rate was assessed and controlled with CPR videos. Rescuers received the instructions to raised their hands during insufflation to allow clear visualization of thorax elevation. If hands were left on cadaver thorax or if there was any doubt on thorax elevation, insufflation was assessed as failed.Gastric pressures were assessed with a hydrostatic pressure sensor through gastric foley catheter as described previously. Pressures were assessed with a PowerLab 4/26 series (ADInstrument Pty Ldt) and Labchart software (ADInstrument Pty Ldt, 2000-2014) and were expressed in mmHg. The aim was to measure gastric pressure during insufflation to reflect gastric insufflation. An operator was dedicated to control and note gastric pressures during insufflations. They were controlled with Labchart software by a second operator in post-hoc analysis. During a 2 insufflations period we retained the maximal gastric insufflation pressure.Then, during a 5 min standard CPR we calculated mean gastric pressure, maximal gastric pressure and differential gastric pressure who was defined as maximal gastric pressure minus minimal gastric pressure.CPR time points and intervals showed us if the introduction of a new airway device affect essential times of basic life support resuscitation. An operator was dedicated to assess during 5 min standard CPR time points to: recognize cardiac arrest; to start resuscitation; to place automated external defibrillator (AED); to start introduction of airway device; to first efficient insufflation; to first and second AED shock and the total no-flow duration. We also calculated the interval between the introduction of airway device and first efficient insufflation.
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  experimental study was randomized, controlled with two cross-over arms and two different experimental protocols comparing BMV and SGA during cadavers CPR. This study carried out between February 16 th 2021 and April 30 th 2021 during six entire days in the LADAF (Laboratoire d'Anatomie des Alpes Françaises/French Alps Anatomical Laboratory) located in Grenoble Medical School.

	Randomization was performed before study intervention with R software (version 4.0.3
	(2020) -the R foundation for statistical computing) with block size of 2 rescuers to receive
	SGA or BMV in a 1:1 ratio.

  Fédération Française de Sauvetage et de Secourisme/French Federation of Rescue and First Aid (FFSS), Croix Rouge Française/French Red Cross (CRF) and Protection Civile or BMV, whether ventilation seemed more efficient with SGA or BMV and if SGA seemed too long to introduce. Finally, we asked them with a 0 to 10 numerical scale how SGA was easy to use (0 = difficult ; 10 = easy) and whether SGA daily use was feasible (0 = unrealizable ; 10 = feasible). All questions were assessed and validated by a panel of CPR expert and pedagogy expert. A translate version of the survey is available in appendix.

	Basic life rescuers training
	Each rescuer received a 3 hours training session to use SGA. The training, who was
	performed by an experiment emergency medicine physician for a ten rescuers group, included
	a one hour lesson to explain the study and how to use SGA, a one hour practical lesson to
	discover SGA and how to introduce it on a head manikin and one hour practical lesson to
	perform manikin CPR with SGA. The objective of this training session was to perform three
	success insufflations with SGA on a manikin. After the training, rescuers were included in

Française/French Civil Protection (PCF)). Professional basic life rescuers were recruited into mountain rescue units (Peloton de Gendarmerie de Haute Montagne/High Mountain Gendarmerie Platoon (PGHM) and Compagnies Républicaines de Sécurité/Republican Security Company (CRS)). They were all trained in first aid and basic life support as the French recommendations. They were excluded if they had less than 3 years of experience, if they were not up to date with their training lessons and if they were healthcare professionals. They all consent to participate in the study. cadavers CPR model. After receiving the training session and cadavers CPR experiment, rescuers were asked to fill a five question survey. Questions evaluated whether it was easier to ventilate with SGA

Table 1 -

 1 Rescuers population characteristics

	Sex			
	Male	31 (64.6 %)	17	14
	Female	17 (35.4 %)	7	10
	Status			
	Professional	13 (27.1 %)	17	18
	Volunteer	35 (72.9 %)	7	6
	Corporation			
	FFSS	22 (45.8 %)	12	10
	Croix Rouge Française	9 (18.8 %)	4	5
	Protection Civile	4 (8.3 %)	1	3
	PGHM	9 (18.8 %)	4	5
	CRS	4 (8.3 %)	3	1

Table 2 -

 2 Cadavers population characteristicsData are expressed as mean +/-Standard Deviation (Min -Max)

	Fig. 2 -Flowchart

Table 5 -

 5 Survey answers

  . In this study, we used a foley catheter to fill and empty cadaver's stomach. Foley catheter balloon was inflated with a 30 mL of serum saline solution that's take off stomach volume. In preliminary tests, regurgitations were massive with 500 mL of serum saline solution maybe due to a reduced gastric volume by Foley catheter. With 300 mL serum saline solution, aspirations are not systematic like in current practice[START_REF] Simons | The incidence and significance of emesis associated with out-of-hospital cardiac arrest[END_REF] . We made this choice to be close as possible to what is observed in real CPR resuscitation. Cadavers were their own control in this study to ensure intrinsic comparability and in protocol A all cadavers were used only two times with two colorants with SGA and BMV. Pulmonary aspirations were assessed by a blinded operator. Moreover, each 5 minutes standard CPR were filmed to control by a second operator insufflation success rate and CPR time points. This study design comfort our results.

	Taking into account rescuers' feelings about SGA and BMV use after a one training day
	was one of our objectives. Answers largely favors SGA compare BMV. We can explain this by
	introducing a new equipment for rescuers can generate enthusiasm and modify their judgement.
	But answers absolutely show ease and efficiency of SGA's use in this population.
	Although it's an experimental cadaver study, we designed this study as a prospective
	randomized cross-over control study. Randomization ensures SGA and BMV group
	comparability.

CPR time points and intervals assessment were not different between the two groups. It was important to see if the introduction of an advanced airway control approach in the rescuer's population modified CPR time points and intervals. In fact, basic life support primary objectives are chest compressions and defibrillation. Our key CPR metrics includes this primary goals and also time between airway device introduction and first efficient ventilation. They were confirmed posteriorly by CPR videos by a second operator to ensure results quality.

  . We measured only gastric pressures which reflect gastric volume during CPR.CONCLUSIONUsing a supraglottic airway device by first rescuers improved insufflation success rate and decreased intragastric pressure without affect CPR metrics in a cadaver model of cardiac arrest. A non-significantly lower rate of aspiration was observed with SGA. SGA use by basic life rescuers is feasible and appear efficient. SGA could play an important future role in first part of cardiopulmonary resuscitation. Further clinical studies are needed to assess SGA clinical implications.
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ABSTRACT

Background: Pulmonary aspirations of gastric content are frequent during cardiac arrest resuscitation. Endotracheal intubation is the gold standard to protect airways but supraglotticairway-devices (SGA) may provide similar protection with less learning. Bag-mask ventilation (BMV) is the most common method used by rescuers. We hypothesized that early use of SGA by rescuers could reduce pulmonary aspiration in a human cadaver CPR model.

Methods:

Protocol A: after a 3-hours training period, each rescuer were randomly assigned to use SGA (i-gel ® ) or BMV during a 5 min standard CPR period. Foley catheter was introduced in the cadaver's stomach and filled up with 300 mL of a randomized blue or green serum saline solution. On a crossover design, the stomach was then emptied and filled with the second 300 mL colored serum saline solution with another 5 min CPR period using the other airway method. Pulmonary aspiration was defined as the presence of colored serum saline solution below the vocal cords as assessed by fiber-optic bronchoscopy by a blinded operator. Protocol B : for each 5 min CPR period we assessed insufflation success rate, intra-gastric pressure trough the foley catheter and CPR time points and intervals (time to start CPR, first defibrillation, no-flow duration). A generalized linear mixed model was performed for statistical analysis. Data are presented as n (%) and median (IQR 25-75).

Results:

In protocol A, ten cadavers were included to perform twenty CPR periods. Aspiration occurred in 2 (20%) in the SGA group and 5 (50%) in the BMV group; p = 0.44. In protocol B, forty-eight rescuers performed forty-eight CPR periods on eleven cadavers. Insufflation success rate was higher with SGA than BMV: 75.0% (25.0; 50.0) vs. 34 

Protocol A

None outcome was missing among the 20 CPR performed by 20 rescuers on 10 cadavers. We observed a non-significant reduction of pulmonary aspirations in SGA group.

Aspiration occurred in 2 (20%) in SGA group and 5 (50%) in BMV group, p = 0.44 (Fig. 3). A non-significantly lower rate of aspiration was observed with SGA .

Fig. 3 -Protocol A : aspirations of gastric content

Early airway management could be essential in the early phase of CPR to reduce pulmonary aspiration of gastric content. Clinical consequences are high but variable and may include chemical pneumonitis, as well as infectious pneumonia, exacerbation of a pre-existing asthmatic disease, acute lung injury or even acute respiratory distress syndrome [START_REF] Beck-Schimmer | Bronchoaspiration: incidence, consequences and management[END_REF] . Pneumonias may occur up to 60% in ICU post-cardiac arrest patients [START_REF] Pabst | Predictors and outcome of early-onset pneumonia after out-of-hospital cardiac arrest[END_REF] . Moreover, gastric regurgitations could be a predictive factor of poor neurological outcome after cardiac arrest [START_REF] Früh | Gastric regurgitation predicts neurological outcome in out-of-hospital cardiac arrest survivors[END_REF] . We found that SGA's use was associated with a non-significant reduction of aspirations. These results are encouraging and in adequation with precedent studies [START_REF] Stone | The incidence of regurgitation during cardiopulmonary resuscitation: a comparison between the bag valve mask and laryngeal mask airway[END_REF] but more studies are necessary to confirm these results. This is the first study that compares SGA and BMV ventilation efficiency and efficacy in basic life supportless rescuers population. Previous studies in novice population showed a more difficult ventilation with BMV than SGA [START_REF] Hart | Efficacy of Laryngeal Tube versus Bag Mask Ventilation by Inexperienced Providers[END_REF][START_REF] Timmermann | Novices Ventilate and Intubate Quicker and Safer via Intubating Laryngeal Mask Than by Conventional Bag-Mask Ventilation and Laryngoscopy[END_REF] . BMV requires regular training to perform adequate ventilation. With only a 3 hours training, rescuers improved insufflation success rate with SGA. SGA seem easy and safe in this population [START_REF] Bielski | Comparison of blind intubation with different supraglottic airway devices by inexperienced physicians in several airway scenarios: a manikin study[END_REF][START_REF] Wharton | I-gel insertion by novices in manikins and patients*[END_REF][START_REF] Henlin | Comparison of Five 2nd-Generation Supraglottic Airway Devices for Airway Management Performed by Novice Military Operators[END_REF][START_REF] Ohchi | Evaluation of the efficacy of six supraglottic devices for airway management in dark conditions: a crossover randomized simulation trial[END_REF] . Although easy to use 27 , i-gel ® showed a good performance on pulmonary aspirations compared to other SGA, BMV and endotracheal intubation in a previous cadaver study [START_REF] Piegeler | Evaluation of six different airway devices regarding regurgitation and pulmonary aspiration during cardio-pulmonary resuscitation (CPR) -A human cadaver pilot study[END_REF] , that's why we chose to use it.

Intragastric pressures were measured to compare gastric inflation pressure between SGA and BMV. Limiting gastric insufflation during cardiac arrest is the way to reduce pulmonary aspirations. With BMV and with the head in the normal position, insufflated pressures < 15 cm H2O rarely produced insufflation of the stomach, while pressures ≥ 25 cm H2O did in most subjects [START_REF] Ruben | Gastric Inflation in Relation to Airway Pressure[END_REF] . Some studies suggest that optimal inspiratory time is around 1
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We can see difference between gastric insufflation and no gastric insufflation

Annex -Cadaver's characteristics and number of participation in each protocol