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European Society of Anaesthesiology and Intensive Care
(ESAIC) guidelines [1] recommend 3 h fasting for breast milk.
These recommendations were mainly based on gastric emptying
studies in neonates, suggesting that gastric emptying is likely to
be complete by 3h after ingestion of breast milk [2-5]. However,
there are to date no randomized controlled trials (RCT) compar-
ing the new 3h to the old 4 h fasting recommendation for breast
milk.

The primary aim of this study was to provide data for sample
size calculation and evaluate the feasibility of a multicenter
RCT comparing 3 and 4 h fasting time for breast milk in infants,
using gastric ultrasonography to measure gastric antrum CSA.

This was a randomized controlled, non-blinded pilot study.
Ethical approval was granted by the Swedish Ethical Review
Authority (number 2022-01965-01, date 4 May 2022). The study
was registered at ClinicalTrials.gov (NCT05573165).

Breast-feeding infants and toddlers, 0 to 24 months old, sched-
uled for elective surgery or procedures requiring anesthesia or
sedation were eligible for inclusion.

The participants were randomized to either 3 or 4h of preoper-
ative fasting for breast milk (fasted from midnight for all other
nutrients). The parents were asked to evaluate the degree of

hunger of their child using a numeric rating scale (NRS) scale
from 1 (not hungry) to 5 (very hungry).

The child was placed in the right lateral decubitus (RLD) posi-
tion, either on the OR table or in the parent's lap. A linear probe
L25 13-6 MHz was used to visualize the gastric antrum in the
sagittal plane, in which the liver, the aorta, and/or the superior
mesenteric artery were seen. From the three scans, an average
gastric antrum CSA was calculated (CSA=7xD,XxD,/4) and
from this, the GCV was estimated using two different algorithms:
Spencer et al.: (0.035 X CSA (mm?)+1.52 X age (years))—7.8/
weight (kg) [6] and Schmitz et al.: GCV (mL kg™)=(0.0093 X
CSA (mm?)—0.96) [7, 8].

An oro-gastric tube was inserted after induction and any resid-
ual gastric content was suctioned while the infant was rotated
from the supine to semi-prone right and left positions.

Statistical analyses were performed using R Studio 2023.12.01.
Descriptive statistics were reported as mean (standard devia-
tion), median [interquartile range] or number (percentage) as
appropriate. Wilcoxon rank sum exact test was used to compare
CSA between groups. p-values <0.05 were considered signifi-
cant. To determine the sample size required for a larger random-
ized controlled trial, we used CSA divided by randomization
group to predict the spread of CSA among infants and used a
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TABLE1 | Average CSA and GCV.

Average CSA and GCV according to randomization

Randomization group

Characteristic Overall, N=192 3h,N=8? 4h, N=112 p°
Average CSA (cm?) 1.1[0.7] 1.1 [0.6] 1.2[0.7] >0.9
Average GCV Schmitz (mLkg™) 0.1 [0.6] 0.0[0.5] 0.1 [0.6] >0.9
Average GCV Spencer (mLkg™) —0.6 [0.6] —0.8[0.6] —0.4[0.4] 0.2
Average CSA and GCV according to actual fasting time
Actual fasting time
Characteristic Overall, N=192 3-4h,N=72 4h or more, N=122 pP
Average CSA (cm?) 1.1[0.7] 1.2[1.1] 1.1 [0.6] 0.5
Average GCV Schmitz (mLkg™) 0.1 [0.6] 0.2 [1.7] 0.1[0.6] 0.4
Average GCV Spencer (mLkg™) —0.6[0.6] —-0.5[0.9] —0.6 [0.5] >0.9
aMedian [IQR].
"Wilcoxon rank sum exact test.
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FIGURE 1 | CSA, GCV according to randomization and actual fasting time. The figure shows participants grouped by randomization group
(3 and 4h fasting) with actual fasting time in minutes on the x-axis. The colors blue and red show 3-4h and >4h actual fasting time respectively.
Gastric antrum CSA in cm? according to actual fasting time in minutes. Dotted line marks CSA 3.07 cm?.

loop function in R to generate 1000 studies with generated CSA
measurements based on our CSA data.

Twenty-two infants were randomized, but three were excluded
in the 3h group (one due to the administration of an unusually
large premedication volume before induction, two due to techni-
cal reasons). The median actual fasting time was 180 [45] min in
the 3h group and 240 [30] min in the 4 h group. The participants’
degree of hunger was classified as 3.5 [1.0] in the 3h group and
3.0 [1.9] in the 4h group.

Gastric antrum CSA was 1.06cm? [0.59] in the 3h
group and 1.17cm? [0.68] in the 4h group (Table 1). The

difference was not statistically significant (p>0.9). None of
the participants had a CSA >3.07cm? (Figure 1). When gas-
tric antrum CSA was converted into GCV, both Schmitz's
and Spencer's algorithms resulted in several negative val-
ues for GCV. Using either algorithm, none of the participants
had a GCV >0.5mLkg™! (Figure 1). Gastric suctioned vol-
ume was recorded in nine infants; the maximum volume was
1.3mL.

The sample size for an RCT based on GUS antral CSA with a
design to show non-inferiority of three compared to 4h fasting
with a desired power of 80% and an alpha of 0.05 was calculated
to be over 1000 participants per group.
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In this pilot study we thus found no statistically significant dif-
ference in CSA between infants randomized to 3 or 4h of fast-
ing for breast milk. On average, the cross-sectional areas were
very small and in line with previous studies on breast milk in
preterm infants [2, 3]. Among limitations, the study was obvi-
ously underpowered to detect a small statistically significant
difference, and it was not blinded. Gastric suctioning was only
done in 50% of the subjects.

We conclude that an age-stratified observational study of gastric
emptying may be more relevant and feasible than a large multi-
center RCT to investigate the impact of breast milk fasting time
for the risk of aspiration. Further research is needed to identify
an evidence-based CSA cutoff value for an empty stomach as
well as an improved algorithm for estimating gastric content vol-
ume in infants.
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