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Merci pour tous ces bons moments en votre présence !

A Romée,

Merci pour I'amitié sans faille ! Si tout était a refaire de notre relation, je ferais (presque) tout
pareil, a commencer par oser t'envoyer un message pour causer féminisme... Je nous souhaite
d'aussi jolies années ensemble que celles passées, et au moins autant de km en vélo (et de
verres en terrasses, et de régalades... !).



A Tiphaine,
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IQR
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Mean Arterial Pressure
NasoGastric Tube

Operating Room

Odds Ratio

Rapid Sequence Induction
Sténose Hypertrophique du Pylore
Sonde NasoGastrige

Peripheral capillary oxygen saturation
UltraSound
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BACKGROUND Evacuation of gastric content through a NGT, followed by RSI, is usually recommended
in infants undergoing pyloromyotomy. However, the apnea inherent to RSI causes rapid and deep
desaturation in neonates. US assessment of gastric contents makes possible InI to avoid RSI technique
by visualizing gastric vacuity just before the induction of anesthesia. This observational study aimed to
assess Whether InI after US-monitored gastric emptying may reduce incidence of hypoxemia compared
to RSI in infants undergoing surgical treatment for HPS.

METHODS Infants undergoing pyloromyotomy were consecutively included. From 2017 to 2021,
children underwent RSI (RSI group, n=49). From 2022 to 2024, children underwent InI after US-guided
gastric emptying (InI group, n=18). The primary outcome of the study was to identify the risk of
hypoxemia by induction technique. Hypoxemia was defined as Spo: nadir <90% from the time of
administration of anesthetic induction medications until orotracheal intubation. The secondary
outcomes were the incidence of severe hypoxemia (Sp02 <80%), incidence of hemodynamic adverse
events such as bradycardia and hypotension, incidence of regurgitation and pulmonary aspiration,
morphinic and atropine use, and case-time duration in OpR.

RESULTS A total of 67 patients were included in the study, with 49 in the RSI group and 18 in the Inl
group. The primary outcome analysis included all 67 patients. Hypoxemia (SpO2 <90%) was observed
in 59.2% of patients in the RSI group compared to 22% in InI group (p = 0.016). The OR of hypoxemia
for RSI versus InI was 5.075 (95% CI, 1.46-17.69; P = 0.01). The median lowest saturation was 84%
in RSI group and 96% in InI group (p = 0.032). There was no significant difference in occurrence of
severe hypoxemia (SpO2 <80%), bradycardia or hypotension between the two groups. Case-time
duration in operating room was shorter in Inl group.

CONCLUSION In infants undergoing pyloromyotomy, anesthetic induction with InI after GUS was
associated, in comparison to RSI, with significantly less hypoxemia without an increased risk of

aspiration or hypotension.



INTRODUCTION

Pyloric stenosis occurs in 2-3/1000 live births in France, commonly presents between 1 and 2 months
of age, with a ratio male/female of 4:1(1). This pathology causes gastric outlet obstruction with fresh
milk vomiting, , dehydration, weight loss and hypochloremic metabolic alkalosis. After correction of
hypovolemia, electrolyte, and acid-base imbalances, definitive treatment for pyloric stenosis is
pyloromyotomy performed as an open or laparoscopic procedure. This is one of the most frequent

gastrointestinal diseases requiring surgery in infancy(2)(3).

Because of potentially large gastric volume resulting from gastric outlet obstruction, infants with pyloric
stenosis are considered as being at increased risk of pulmonary aspiration of the gastric contents when
performing general anaesthesia. Consequently, blind aspiration of the gastric contents through a NGT
before induction of anaesthesia, followed by RSI, are usually recommended for these patients. RSI is
an intravenous induction and neuromuscular blockade without mask ventilation before the initial
intubation attempt. RSI is designed to enable the airway to be secured as soon as possible, minimizing
the risk of aspiration. A secondary analysis of NECTARINE study, published in 2022, attests difficult
airway managment in 7.96% in infants undergoing pylorotomy versus 4.40% in other surgeries(2).
RSI can lead to hypoxemia, due to difficult preoxygenation and neuromuscular blockade apnea in

children under 60 weeks post conceptionnal age(3)(4).

Ultrasound examination of the antrum is a non-invasive and easy-to-perform tool that may allow
reliable assessment of the gastric contents in both adults and children (5-8). The findings from studies
(9) using GUS have contributed to reduce preoperative fasting requirements in pediatric anesthesia.
Moreover, GUS has been included in the European Journal of Anesthesiology’s fasting recommendations
for situations when fasting cannot be adhered to, such as emergency surgeries(10). Because of its
accessibility, rapid learning curve (approximately 25 ultrasounds), low cost, specificity and sensitivity,
this tool appears promising(11). Currently, GUS allows to avoid RSI for appendicitis surgery in children

when it confirms an empty stomach(12). In 2016, Gagey and al. suggested that qualitative US



assessment of antral content may be a simple and useful point-of-care tool to choose the most
appropriate anaesthesia technique for pyloromyotomy, according to the estimated risk of pulmonary
aspiration (13). InI is performed using a facial mask applied to the child's face, allowing orotracheal
intubation without opioids or muscle relaxants in infants under three months old. In this study, we
aimed to determine whether, in our center, performing InI with sevoflurane after gastric emptying US
guidance would reduce the incidence and severity of hypoxemia compared to RSI in infants undergoing

pyloric stenosis surgery.



METHODS

1. Study design
This retrospective and prospective observational cohort study has been approved by local ethic

committee and French National Commission for Informatics and Liberties (CNIL, https://cnil.fr/fr) on

January 21, 2022. It was conducted at Angers University Hospital (Angers, France) between January
2017 and September 2024.

First, retrospective data collection was performed independently by two investigators (A-C.RG and E.P.)
and covered the period from January 2017 to January 2022. Pre anesthesia information was obtained
from electronic medical record. Anesthesia intraoperative chart information including vital signs was
extracted from Diane Anesthesia software (Bow Medical™).

Then, between February 2022 and September 2024, the prospective part of the study was carried out
when one of the ultrasound operators (A-C.RG.,E.P., ].S.), who all had experience of performing at
least 25 GUS, was available. Parents received information about the study during the pre-anesthetic

visit. Their oral consent was obtained before entering the operating room.

1.1. Patients

All children undergoing pyloromyotomy during the study period were included. Exclusion criteria were
parental refusal and unavailability of anesthesiologist performing GUS. Once hypertrophic pyloric
stenosis was diagnosed, the infant remained fasting, and an eight French NGT (Entral™, Maxter
Catheters, Marseille, France) was inserted to provide passive draining of the gastric contents.
Dehydration and electrolyte imbalance were corrected appropriately before surgical repair. A

coagulation profile was required preoperatively, according to recommendations.

1.2. US examination of the gastric antrum
An ultrasound device (TE7 MINDRAY™) fitted with a linear high-frequency transducer (probe
frequency of 3 to 11 MHz and a field of view of 38.1 mm) was used to obtain a sagittal cross-section

of the antrum, in a plane including the liver left lobe and either the aorta or the inferior vena cava. All


https://cnil.fr/fr

examinations were performed with the infant placed first in supine and then in right lateral decubitus
position. During each examination, qualitative assessment of the gastric antrum contents was
performed. An ‘empty’ stomach was defined by the absence of any hypoechoic fluid contents seen in
the antrum, in both supine and right lateral positions, corresponding to grade 0 according to the Perlas’s
three-point grading scale. A 'full’ stomach was defined by the visualization of hypoechoic fluid contents
into the antrum, either in rightlateral decubitus only, or in both supine and right lateral positions,

corresponding to Perlas grade 1 or 2, respectively.

1.3. Trial procedures

RSI group’s anesthetic data was collected from Diane Consult software (BOW Medical), independently
by A-C.RG and E.P. After blind aspiration of the gastric content through NGT, RSI was performed, using
a hypnotic agent (propofol or ketamine) and a fast-acting muscle relaxant (succinylcholine).

In InI group, a first ultrasound examination of the antrum for qualitative assessment of the gastric
contents was performed at the entrance in the OpR. Perlas grade was recorded. For all infants, a 10
French PVC multiorifice NGT (Salem Sump™, Covidien, Mansfield, MA, USA) was inserted. The gastric
contents was gently aspirated, into 60-ml syringes, with the infant installed in supine and then in right
lateral decubitus position. Volume of aspired gastric contents was recorded. A second qualitative
ultrasound examination of the antrum was performed to control that stomach was totally emptied
(Perlas grade 0). Then InI technique was allowed and performed. Orotracheal intubation took place
when the expired sevoflurane concentration reached 5%, with the addition, at the anesthesiologist's

discretion, of 1 mg.kg-! ketamine or 1 mg.kg-1 propofol.

Population’s descriptive data, data from GUS before and after aspiration through the NGT, volume of
aspirated gastric contents, and complications such as regurgitation and pulmonary aspiration occurring
during induction and recovery period, were recorded. Minimal oxygen saturation, minimal heard rate
and minimal MBP during induction, Cormack score, use of videolaryngoscopy, case time duration in the

operating room and experience of the anesthesiologist in charge were also recorded.



1.4. Outcomes

The primary outcome of the study was to identify the risk of hypoxemia by induction technique.
Hypoxemia was defined as a peripheral oxygen saturation (Spo2) nadir <90% from the time of
administration of anesthetic induction medications or gaz until orotracheal intubation. The secondary
outcomes of the study were to identify: incidence of severe hypoxemia (SpO2 <80%), incidence of
hemodynamic adverse events such as bradycardia and hypotension, use of morphine drugs and

atropine, incidence of pulmonary aspiration and case-time duration in operating room

2. Statistical analysis

Statistical analysis was performed using JAMOVI software version 2.3.28.0. Demographic and clinical
data are reported using descriptive statistics. Continuous variables are reported as median and
interquartile range, analyzed with Mann-Whitney U test. Categorical variables are expressed as number
and percentage, analyzed with chi-square test with continuity correction. Logistic regression was used
to evaluate the association between the presence of hypoxemia and the anesthetic technique after
adjusting for video laryngoscopy and experiment of anesthesiologist. Desaturations with Sp02 <90%
and Sp02<80%, lowest SpO2, bradycardia, hypotension, morphine and atropine use, case time
duration in OpR, aspiration, and regurgitation were compared between the two groups. The hypothesis
used was H1 # HO. Statistical significance was established for values p< 0.05. Superiority would be

established if the smaller boundary of the 95% CI of the odds ratio was higher than 1.



RESULTS

3. Population characteristics

Between January 2017 and September 2024, 72 patients underwent pyloromyotomy, of which 67

patients were analyzed. Five infants were not enrolled because of operator unavailability for ultrasound

examination. 49 patients underwent RSI, while 18 patients had Inl.

Median age was 40 days, and median weight was 3.9 kg. Both groups were comparable, as indicated

by p-value closed to 1 (table I).

Table I : patient demographics, vital signs baseline and intubation data for RSI versus Inl

RSI, n=49 Inl, n=18 p-value

Age (days), median (IQR) 41 (31-48) 38 (28-43.5) 0.528
Weight (kg), median (IQR) 3.94 (3.5-4.4) | 3.8(3.5-4.3) 0.508
Male sex, n (%) 39 (79.6%) 13 (72%) 0.756
ASA physical status classification, n (%)

I 20 (41%) 8 (44%)

I1 28 (57%) 7 (39%)

I1I 1 (2%) 3 (17%)
Baseline heart rate, median (IQR) 151 (139-168) | 149 (141-174) 0.760
Baseline blood pressure (mmHg), median (IQR) 78 (66-90) 69 (63-78) 0.264
Videolaryngoscopy, n (%) 19 (39%) 10 (56%) 0.596
Frova, n (%) 17 (40%) 10 (56%) 0.386
Intubation attempts > 1, n (%) 16 (32.5%) 5(28%) 0.893

NR 1 (2%)
Cormack classification 3 and 4, n (%) 8 (16.3%) 7 (39%) 0.134
Anesthesiologist with 5+ years of experience, n (%) | 32 (65%) 13 (72%) 0.809

The first ultrasound assessment of the antrum showed full stomach (Perlas grade 2) in 16 out of 18
patients. The median volume of aspirated gastric contents was 3.55 mL.kg-* (IQR 2.05-7.95 mL.kg-

1). The second ultrasound assessment of the antrum showed empty stomach in 18 out of 18 patients.
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Figure 1 : Sonographic images before (= full stomach, Perlas grade 2) (A), during (B) and after
aspiration of the gastric contents (=empty stomach, Perlas grade 0) (C, D) through a NGT in one

infant with HPS.



4. Outcomes

4.1. Primary outcome
RSI was associated with significantly higher rates of hypoxemia with Sp02 <90% than InI (29 out of
49 patients [59.2%] in RSI group, 4 out of 18 patients [22%] in InI group); P = 0.016. The OR of

hypoxemia for RSI versus InI was 5.075 (95% CI : 1.46-17.69; P = 0.01). (Table II)

4.1.1. Sub group analysis

The primary outcome is significant in both subgroups « experimented anesthesiologist », and
« videolaryngoscopy group ». The OR’s occurring of hypoxemia with Sp02 <90% adjusted on
videolaryngoscopy is 6.09 (95% CI : 1.64-22.64, p=0.007), adjusted on the experience of the
anesthesiologist is 5.29 (95% CI : 1.29-21.73; p=0.02), and adjusted on videolaryngoscopy and

experience of the anesthesiologist is 5.92 (95% CI : 1.39-25.25; P = 0.02).

Table II : Efficacy and safety outcomes

RSI (n=49) Inl (n=18) p-value
Overall population
Primary outcome
Sp02 <90%, n (%) 29 (59.2%) 4 (22%) 0.016"
Secondary outcomes
Sp02 <80%, n (%) 22 (44.9%) 3 (17%) 0.067
Lowest SpO2, median (IQR) 84 (72-95) 96 (92-98.75) 0.032™
PAM <35mmHg, n (%) 13 (26.5%) 6 (33%) 0.846
Lowest PAM, mmHg, median (IQR) 46 (35-53) 42,5 (32.5-52.75) | 0.746™
Incidence of heart rate <100/min, n (%) | 5 (10.2%) 1 (5.5%) 0.914"
Lowest heart rate, median (IQR) 131 (117-148) | 122.5(117-138.75) | 0,453™
Delay entrance in OpR- incision, min | 38.5 (31.75-44) | 37 (33.25-40.5) 0.777"
median (IQR)
Delay bandage - extubation, min 19 (10-26.5) 11 (8.5-13) 0.035™
Median (IQR)
Morphinic use, n (%) 16 (32.7%) 0 0.014
Atropine doses, mg/kg. median (IQR) 11 (0-15) 0 <0.001™
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Aspiration, n (%) 1 (2%) 0 1.000"
Anesthesiologist with over 5 years of
experience
Primary outcome
Sp02 <90%, n (%) 18 (56%) 2 (15.4%) 0.030"
Secondary outcomes
Sp02 <80%, n (%) 12 (37.5%) 2 (15.4%) 0.273"
Lowest Sp02, median (IQR) 0.053™
PAM <35mmHg, n (%) 7 (23%) 6 (46%) 0.230"
Lowest PAM, mmHg, median (IQR) 0.092™
Incidence of heart rate <100/min, n (%) | 3 (94%) 1(7.7%) 1.000
Lowest heart rate, median (IQR) 0.900™
Delay entrance in OpR- incision, min | 10 (31%) 0 0.920™
median (IQR)
Delay bandage - extubation, min 1 (3%) 0 0.047*
Median (IQR)
Morphinic use, n (%) 0.059"
Atropine doses, mg/kg. median (IQR) 0.001™
Aspiration, n (%) 1.000"
Videolaryngoscopy
Primary outcome
Sp02 <90%, n (%) 14 (74%) 2 (20%) 0.018"
Secondary outcomes
Sp02 <80%, n (%) 12 (63%) 2 (20%) 0.069"
Lowest Sp02, median (IQR) 0.012™
PAM <35mmHg, n (%) 5 (26%) 4 (40%) 0.738"
Lowest PAM, mmHg, median (IQR) 0.800™
Incidence of heart rate <100/min, n (%) | 2 (11%) 1 (10%) 1.000
Lowest heart rate, median (IQR) 0.582™
Delay entrance in OpR- incision, min 0.646™
median (IQR)
Delay bandage - extubation, min 0.132™
Median (IQR)
Morphinic use, n (%) 8 (42%) 0 0.048"
Atropine doses, mg/kg. median (IQR) 0.001™
Aspiration, n (%) 0 0 1.000"
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* chi2 with Yates correction

** Wilcoxon Mann Whitney, H1 # HO

4.2. Secondary outcomes
The secondary outcomes of the study were to identify incidence of severe hypoxemia (Sp02 <80%),
desaturations’ depth, hemodynamic adverse events such as bradycardia and hypotension, incidence of

pulmonary aspiration and case-time duration in operating room.

4.2.1. Severe hypoxemias

Severe hypoxemia (SpO2 <80%) occurred in 22 out of 49 patients [44.9%] in RSI group, compared to
3 out of 18 patients [17%] in InI group (p=0.067). The OR’s occurring of saturation <80% is 4.07
(95% CI : 1.04-15.89, p=0.04).

The median lower SpO2 was 84% (IQR 72-95%) in RSI group versus 96% (IQR 92-98.75%) in Inl
group (p=0.032) (fig. 2).

The OR’s occurring of hypoxemia with Sp02 <80% adjusted on videolaryngoscopy is 5.11 (95% CI :
1.19-21.89; p=0.03), adjusted on the experience of the anesthesiologist 4.89 (95% CI : 0.97-24.79;
p=0.06), adjusted on anesthesiologist’s experience and videolaryngoscopy is 5.42 (95% CI : 0.99 -
29.44; p=0.05).
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Figure 2 : Box-plot of minimal Sp02
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4.2.2. Case time duration in OpR
There was no statistical difference in duration of induction between the two groups. The median delay

between bandage to extubation was 19 min (IQR 10-26.5 min) in RSI group and 11 min (IQR 8.5-13

min) in InI group (p=0.035) (fig. 4).
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Figure 3 : Box-plot of case time duration in OpR
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4.2.3. Safety / hemodynamic parameters

There was no difference in minimal MAP between the two groups (p=0.746) neither in incidence of
hypotension defined as MAP <35 mmHg (RSI, 13/49 patients [26.5%]; InI, 6/18 patients [33%],

p=0.846).

There was no difference in minimal heart rate (p=0.453). Bradycardia occurred in 5 of 49 patients in

RSI group [10.2%]; and in 1 of 18 patients in InI group [5.5%] (p=0.914).

100 ’ 200
90 180
80 160
70 140
o 60 120
E 50 100
E 40 80 .
30 60
20 40 °
10 20
0 0
1 1
W RS M Inl ERs Hinl
Figure 4 : Box-plot of minimal blood pressure Figure 5: Box-plot of minimal heart rate

One episode of aspiration has been recorded in RSI group, no episode of aspiration in InI group

(p=1.000).
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DISCUSSION AND CONCLUSION

To the best of our knowledge this is the first study demonstrating that compared with RSI, US control
of gastric emptying permits InI with improved oxygenation and without any evidence of increased
adverse effect. Our study suggests that GUS is a reliable and easy-to-use tool to ensure complete
gastric emptiness. The median (IQR) aspirated gastric volume under US control was 3.55 mL.kg-1
(2.05-7.95 mL.kg-1), closed to previously described values in this indication(13). This study highlights
that RSI leads to a greater risk of hypoxemia compared to InI in infants undergoing pyloromyotomy.
This finding appeared to be due to prolonged oxygenation before orotracheal intubation without apnea
caused by curare use. As indicated previously, children under the age of one are at high risk of earlier
hypoxemia(14). Young patients are often uncooperative with preoxygenation due to their age(15).
Apneic time without hypoxemia is reduce in neonates, primarily due to small functional residual capacity
and high oxygen consumption. In our study, InI was not associated with increased risk of adverse
outcomes such as hypotension and bradycardia. This result is consistent with prior reports(16). Absence
of morphine and small Ketamine doses are used compared to RSI doses 5 mg.kg-!, allowing rapid
recovery. It leads to reduce case time duration in OpR, interesting element from an economic and

surgical point of view.

Anesthetic procedures for children undergoing pyloromyotomy are heterogeneous (17). Indeed, to
avoid hypoxemia induced by RSI, several induction techniques are performed by paediatric
anaesthetists(18). In 2018 a comparison of survey results brought to light the considerable variation
in the anaesthesic management of infants with pyloric stenosis(19). Some medical centers perform this
surgery in awake new borns under spinal anesthesia to avoid apnea caused by RSI (20). Our study

proposes a safe anesthetic approach with regard to the aspiration and hypoxemia risk.

This study has several limitations. Our study design may be criticable: data from RSI group was
collected retrospectively whereas data from Inl group was collected prospectively. This choice was

made because of the small number of HPS in our center. In fact, Angers’ Hospital handles 10 to 15
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cases of pyloromyotomy per year. Therefore, it was not possible to conduct a prospective randomized
study or to include a great number of patients. An anesthetic protocol could be developed to conduct a
study involving different pediatric anesthesia centers in France to increase statistical significance.

The proportion of videolaryngoscopy was higher in the Inl group, according to the new EJA
recommendations(21), but the difference between both group was not significant. Additionally,
videolaryngoscopy was utilized as a secondary option in cases of intubation failure after using direct
laryngoscopy in the RSI group. Anesthesiologists in the InI group were generally more experienced as
75% of anesthesiologists at Angers’ hospital worked for at least five years.

Oxygenation duration was longer in the InI group and no curare was used, which explain the lower
incidence of hypoxemia. However, FiO2 was not monitored. In RSI group, bradycardias could have
been masked by atropine use. Although no difference was observed in aspiration rates, this study was

not designed to investigate aspiration.
Teaching gastric US to anesthesiologists caring for children is relevant due to its accessibility, rapid

learning curve, low cost, and growing importance in anesthetic practice.

To conclude, our result suggests that US guidance for stomach emptying before induction of anesthesia
for pyloromyotomy is a simple and useful point-of-care tool to avoid RSI. GUS allows to perform InI,

reducing hypoxemia during induction.
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Apport de I'échographie gastrique dans l'induction anesthésique des enfants
opérés de sténose hypertrophique du pylore

CONTEXTE La vidange gastrique par SNG, suivie d'une ISR, est généralement recommandée chez les
nourrissons opérés de pyloromyotomie. Cependant, I'apnée inhérente a I'ISR provoque une désaturation rapide
et profonde. Le contrdle de la vacuité gastrique par échographie avant |'anesthésie permet une induction
inhalée. Cette étude observationnelle évalue I'apport de I'induction inhalée aprés vidange gastrique controlée

par échographie sur les hypoxémies en comparaison de I'ISR chez les nourrissons opérés de SHP.

METHODES Les nourrissons opérés de pyloromyotomie ont été inclus de maniére consécutive. De 2017 &
2021, les patients ont été induits par séquence rapide (groupe ISR, n=49). De 2022 a 2024, les enfants ont
été induits par inhalation aprés vidange gastrique controlée par échographie (groupe InI, n=18). L'objectif
principal de I'étude était d'identifier le risque d'hypoxémie en fonction de la technique d'induction. L'hypoxémie
était définie comme une saturation en oxygéne inférieure a 90 % entre I'induction anesthésique et I'intubation.
Les criteres secondaires incluaient l'incidence de I'hypoxémie sévére (SpO2 <80 %), l'incidence des
événements indésirables hémodynamiques tels que la bradycardie et I'hypotension, l'incidence des

régurgitations et des inhalations, ainsi que la duree d’occupation de salle d'opération.

RESULTATS 67 patients ont été inclus dans I'étude, dont 49 dans le groupe ISR et 18 dans le groupe induction
inhalée apres vidange gastrique sous controle échographie. Les 67 patients ont été analysés. 59.2 % des
patients du groupe ISR contre 22 % du groupe Inl (p = 0.016) ont désaturé avec une Sp02 <90%. L'OR
d'hypoxémie pour I'ISR par rapport a I'InI était de 5.075 (IC a 95 % : 1.46-17.69 ; P = 0.01). La saturation
minimale médiane était de 84 % dans le groupe ISR et de 96 % dans le groupe InI (p = 0.032). Il n'y avait
pas de différence significative dans la survenue d'une hypoxémie sévere, de bradycardie ou d'hypotension

entre les deux groupes. La durée d'occupation de salle d'opération était plus courte dans le groupe Inl.

CONCLUSION Comparée a I'ISR, I'induction inhalée aprés vidange gastrique contrélée par échographie réduit
la fréquence des hypoxémies pendant I'induction chez les nourrissons opérés d’'une SHP sans majorer le risque

d’'inhalation ou d’hypotension.

Mots-clefs : échographie gastrique, SHP, induction inhalée, ISR, hypoxémie

Ultrasound assessment of gastric contents in anesthesia for pyloromyotomy

BACKGROUND Evacuation of gastric content through a NGT, followed by RSI, is usually recommended in
infants undergoing pyloromyotomy. However, the apnea inherent to RSI causes rapid and deep desaturation
in neonates. US assessment of gastric contents makes possible Inl to avoid RSI technique by visualizing gastric
vacuity just before the induction of anesthesia. This observational study aimed to assess whether InI after
ultrasound-monitored gastric emptying may reduce incidence of hypoxemia compared to RSI in infants

undergoing surgical treatment for HPS.

METHODS Infants undergoing pyloromyotomy were consecutively included. From 2017 to 2021, children
underwent RSI (RSI group, n=49). From 2022 to 2024, children underwent Inl after US-guided gastric
emptying (Inl group, n=18). The primary outcome of the study was to identify the risk of hypoxemia by
induction technique. Hypoxemia was defined as Spo, nadir <90% from the time of administration of anesthetic
induction medications until orotracheal intubation. The secondary outcomes were the incidence of severe
hypoxemia (Sp0O2 <80%), incidence of hemodynamic adverse events such as bradycardia and hypotension,
incidence of regurgitation and pulmonary aspiration, morphinic and atropine use, and case-time duration in

OpR.

RESULTS A total of 67 patients were included in the study, with 49 in the RSI group and 18 in the InI group.
The primary outcome analysis included all 67 patients. Hypoxemia (Sp02 <90%) was observed in 59.2% of
patients in the RSI group compared to 22% in InI group (p = 0.016). The OR of hypoxemia for RSI versus InI
was 5.075 (95% CI, 1.46-17.69; P = 0.01). The median lowest saturation was 84% in RSI group and 96% in
InI group (p = 0.032). There was no significant difference in occurrence of severe hypoxemia (Sp02 <80%),
bradycardia or hypotension between the two groups. Case-time duration in operating room was shorter in Inl

group.

CONCLUSION In infants undergoing pyloromyotomy, anesthetic induction with Inl after GUS was associated,
in comparison to RSI, with significantly less hypoxemia without an increased risk of aspiration or hypotension.

Keywords: gastric US, HPS, inhalational induction, RSI, hypoxemia
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