Therapeutics and Clinical Risk Management Dove

CLINICAL TRIAL REPORT

Gastric Emptying Velocity After Labor Analgesia
Assessed by Sonography: A Prospective
Controlled Observational Study

Yongfeng Liu', Qian Wang', Qinghai Zuo?

'Department of Anesthesiology, Medical Center Hospital of Qionglai, Qionglai City, Sichuan Province, People’s Republic of China; 2Department of
Anesthesiology, People’s Hospital of Hechuan, Chonggqing City, People’s Republic of China

Correspondence: Qinghai Zuo, Department of Anesthesiology, People’s Hospital of Hechuan, 1366 Hill Avenue, Hechuan District, Chongging City,
401519, People’s Republic of China, Tel +23-42823120, Fax +23-42824243, Email zuoqinghai2023@ | 63.com

Objective: The effect of labor analgesia on gastric emptying rate will affect the management of fasting during the perinatal period. To
evaluate gastric emptying after labor analgesia using the gastric antrum ultrasound examination.

Methods: From September 2022 to January 2023, a prospective controlled observational study was conducted. The Study group
(epidural analgesia group) and Observation group (pharmacological and non-pharmacological interventions group) were successively
enrolled and grouped using the random envelope method. However, labor analgesia was supplied according to maternal women’s
wishes, and intention-to-treat (ITT) and per-protocol (PP) analyses were performed to establish its effect on stomach emptying. The
gastric emptying rate during the first stage of labor was considered to be the primary outcome.

Results: From September 2022 to January 2023, 120 persons were studied, 90 in the Study group and 30 in the Observation group. 33
people’s analgesic selection was discordant with the grouped one. ITT analysis showed that the Study group’s cross-sectional area
(CSA) fell from baseline (624.19 + 92.70 mm?) to 334.64 + 46.32 mm? after 1 hour and to 217.26 + 29.90 mm? after 2 hours. In the
Observation group, the CSA similarly dropped from 620.10 £ 100.73 mm? to 331.30 £ 51.19 mm? and 214.70 + 28.73 mm?, p<0.001.
CSA was not significantly different between groups, p>0.05. The PP analysis also indicated no significant changes in the CSA between
the two groups at 3 time-points, p>0.05. At the first hour, the Study and Observation group had stomach emptying speeds of 300.05 +
103.74 mm*/h and 259.50 + 125.25 mm?*/h, respectively, which were greater than those at the second hour (115.75 + 43.51 mm?/h vs
124.36 + 58.98 mm?/h), p<0.001.

Conclusion: Epidural analgesia, pharmacological, and non-pharmacological labor analgesia had little effect on gastric emptying, and
gastric antrum ultrasonography can be utilized to monitor maternal gastric volume changes.
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Introduction

Aspiration of gastric contents is a rare but serious complication of anesthesia,’ which accounts for 9% of all anesthesia-
related mortality.>” The main risk factors for aspiration are the presence of gastric contents and the delay of gastric
emptying.4 Pregnant women are at increased risk for this complication due to the increased intra-gastric pressure
associated with the pregnant uterus, which favors gastro-oesophageal regurgitations,” the increased risk of difficult
intubation in the event of general anesthesia,® and the increased volume of gastric contents, which is primarily caused by
delayed gastric emptying during labor.” In addition, The practice of strict fasting during childbirth has been questioned,
and there is a report supporting maternal eating during the perinatal period at their discretion.® Existing research on the
effect of labor analgesia, such as epidural analgesia, pharmacological and non-pharmacological interventions, on gastric
emptying is limited. The quantification of the gastric volume and contents may be of particular interest to obstetric

anesthetists when emergency anesthesia is required and to improve the fasting management of the perinatal period.
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Antrum ultrasound is a new application of bedside ultrasound technology, which can evaluate gastric volume by
measuring the cross-sectional area (CSA) of the antrum.” It allows a standardized and easy-to-perform measurement of
the observed antral area, with good intra and inter-rater reliability.'” In the non-pregnant adult, the antral area measured
in the supine position correlates positively with the gastric volume.” Studies have shown that gastric antrum ultrasono-
graphy is also reliable in evaluating gastric volume in women in the third trimester.'""'> Therefore, this study focuses on
the effect of labor analgesia on gastric emptying, and uses non-invasive bedside ultrasound to evaluate it, exploring
fasting management of the perinatal period and the likelihood of satiety parturient assessed by the CSA of the antrum.

Methods and Materials
Design, Patients, Grouping

A prospective controlled observational study was conducted among pregnant women who gave birth naturally at the
Medical Center Hospital of Qionglai from September 2022 to January 2023. The inclusion criteria were as follows: (1)
primipara aged 2040 years; (2) at third trimesters with gestational weeks more than 37 weeks; (3) pregnant women were
without obvious abnormalities in the previous prenatal examination and at low risk; (4) voluntarily participated in this
study, signed informed consent, and with good compliance. Exclusion criteria were as follows: (1) patients diagnosed
with gastroparesis, or combined with esophageal, duodenal, or gastric diseases, or had a history of gastrointestinal
surgery; (2) patients who underwent the treatment of serotonin 3 (5-HT3) receptor antagonists and metoclopramide for
nausea and vomiting; (3) patients with contraindications for epidural analgesia, such as coagulation dysfunction, usage of
anticoagulant drug, scoliosis, or infection at the puncture site; (4) multiple pregnancy; (5) pregnant women with high-risk
pathologic pregnancies; (6) be allergic to local anesthetics; (7) be diagnosed with gestational diabetes and gestational
hypertension; (8) after 9 weeks of the gestational week, patients still complicated with pregnancy nausea and vomiting;
(9) patients with obesity, body mass index (BMI)>35, with or without obstructive sleep apnea; (10) patients who refuse to
participate in this study, or were participating in other clinical trials, or who cannot cooperative. Cases in which the study
protocol was not strictly followed due to inadequate analgesia and take multi-modal analgesia and cases in which
a natural vaginal delivery cannot be achieved and converted to cesarean section were considered as off-cases.

Maternal patients who were admitted to the hospital due to childbirth and met the inclusion and exclusion criteria
were successively enrolled and grouped according to the random envelope method and were included in the Study group
(epidural analgesia group) and the Observation group (pharmacological and non-pharmacological interventions group)
respectively, until the number of patients included satisfied the expected sample size of each group. Labor analgesia was
given according to the will of maternal women and finally, the intention-to-treat (ITT) analysis and per-protocol (PP)
analysis were carried out to study the effect of labor analgesia on gastric emptying.

The study was designed and implemented in accordance with the Declaration of Helsinki and International Ethical
Guidelines for Biomedical Studies Involving Human Subjects. The study protocol has been reviewed and approved by
the Ethics Committee of Medical Center Hospital of Qionglai [No. (2022) 42, 2022/08/16] and has been prospectively
registered in the Chinese Clinical Trial Registry (ChiCTR2200063277, 2022/09/02).

Study Protocol

When the visual analogue scale (VAS) was greater than 3 and analgesia was needed, the patients were given an
experimental diet consisting of 300mL mineral water and 100mL porridge with corn and Lotus (70 kcal, 11.6% protein,
15.7% lipid, 72.7% carbohydrate), and were required to consume it within 15 minutes. Subsequently, the labor analgesic
management would be performed according to the patients’ will.

Before the implementation of labor analgesia management (Tpaseiine), patients were placed under ASA standard
anesthesia,'® given low-flow oxygen therapy, and intravenous infusion channels were established. Subsequently, all
patients underwent gastric ultrasonography and obstetric examination to obtain the CSA of the antrum,' gestational
weeks, fetal weight, amniotic fluid index (AFI), abdominal circumference, and uterine height. The antrum sonography
would be reexamined twice after taking the experimental diet and underwent the labor analgesia, with an hour interval to
assess the changes of CSA of the antrum. In addition, The VAS would be assessed at the end of the first stage of labor
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(T;) and at 30 minutes after the delivery of the placenta (T,). Generally, 20 international units (IUs) of Oxytocin
(Shanghai Hefeng Pharmaceutical Co., LTD, China) were diluted in 500 mL 0.9% saline and were administrated by
intravenous (IV) infusion for over one hour if necessary. And the timing of the administration and whether followed by
an additional 20 IUs in 1 L of fluid at a rate of 125 mL/hour were determined by the responsible obstetrician.

Analgesic Regimen and Effect Evaluation

The Study group took epidural analgesia plus patient-controlled epidural analgesia (PCEA) for labor analgesia. After
a routine epidural puncture, the experimental dose (3mL, 1% lidocaine and 1:200,000 epinephrine) was given into the
epidural space. After observation for 5 minutes, the epidural analgesic management was continued if no dramatic
changes in heart rate and deep motor block occurred. The initial dose was 20mL of 0.1% ropivacaine combined with
2pg/mL of fentanyl, which was administered equally 4 times and with a duration over 30 seconds, and withdrawal was
performed between the two injections. After the completion of the administration, cold stimulus and pinprick were used
to evaluate the sensory level, with the target dermatome level around the umbilicus. After the block level was stabilized,
the PCEA analgesic pump was connected, and 0.1% ropivacaine 10mL combined with 2ug/mL fentanyl was given every
10—-15 minutes. Patients could receive bolus injections according to their own needs, with 3mL 0.1% ropivacaine
combined with 2pg/mL fentanyl each injection, locking for 15 minutes.

The Observation group was treated with pharmacological and non-pharmacological interventions for labor analgesia.
Non-pharmacological methods, including listening to music, being accompanied by a partner, using the birth ball under
the midwife’s guidance, etc. were used in the early stages until the cervix opened to 3—4cm, and a single intravenous
injection of 0.02mg/kg midazolam and 1ug/kg fentanyl was used for analgesia. Respiratory depression and VAS were
then monitored and the same drug regimen was administered as necessary.

When the satisfactory analgesic goals of each group still could not be achieved after the labor analgesia management
described above, further analgesic approaches would be integrated and patients would be administered multi-modal
analgesia.

Antrum Sonography and Gastric Emptying

The patients who underwent gastric antrum ultrasonography were all in semi-decubitus position, with the head tilted 45
degrees upward. The low-frequency array probe (2-5MHz) of a portable ultrasound machine (M5, Mindray Medical Group
Inc, China) was used to scan the antrum. The maximum diameter of the antrum (longitudinal diameter D1 and
anteroposterior diameter D2) was measured during the intersystolic phase of the antrum, including the thickness of the
entire gastric wall from the serous membrane to the serous membrane. The values of D1 and D2 were measured two times
and the average values were used to calculate the CSA of the antrum by the formula as follows: The CSA of the antrum S=
(m x D1 x D2)/4."* A sonographer and an anesthesiologist participated in the antrum ultrasound examination respectively,
and both of them had undergone training in antrum sonography and with actual operation cases over 69.

After taking the experimental diet and before administering the labor analgesia, The first scan of the CSA of the
antrum (CSApaseline) Was made and the CSAy,c1ine Was taken as the baseline value. The changes of the CSA of antrum at
first two hours after taking the experimental diet and finishing the labor analgesia were seen as the gastric emptying
velocity, ASI=(CSAp,scline-CSApost 1hr) and AS2=(CSA o5t 1h-CSApost 2hrs)-

The Outcomes

The gastric emptying rate during the first stage of labor was considered to be the primary outcome. The secondary
outcomes were the VAS at three time periods, the duration of the first, second, and third phases of labor, the total doses of
opioids administered, the incidence of nausea and vomiting, and pulmonary problems following delivery. Demographic
data of the maternal patients, such as height, weight, BMI, gestational weeks, fundal height, abdominal circumference,
fetal weight, AFI, and Apgar score after birth were taken as other outcomes. Aspiration, aspiration pneumonia, and local

anesthetic poisoning were considered adverse events.
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Sample Size Estimation and Statistic

According to the analysis of the mean and standard deviation of the pre-test results of the gastric emptying velocity at the
first stage of labor in two parturients, the non-inferiority test was used, and the defined value of non-inferiority was
assumed to be 0.6, and the o value was set to be 0.05 and p=0.2, which could achieve the power of a test to be 80%.
Using the PASS software (version 15.0, NCSS, LLC), the number of the Study group is set to be three times that of the
Observation group. Considering the 20% off rate, it is finally calculated that 90 patients should be included in the Study
group and 30 in the Observation group.

In this study, ITT analysis and PP analysis were combined to analyze the included patients and collected data. SPSS
23.0 software (SPSS, Chicago, Illinois, USA) was used for analysis. Normal distribution measurement data were
expressed as mean + standard deviation, and the Student-#-test was used for comparison. Repeated measurement analysis
of variance (ANOVA) within and between the two groups (time effect and time*group effect, respectively), and multiple
comparisons were carried out between three-time points by the LSD method. The categorical data were expressed as n
(%), and the differences between the two groups were examined by chi-square analysis or Fisher’s exact test. A p value
less than 0.05 was seen as a significant difference.

Results

From September 2022 to January 2023, 141 expectant women who intended to give birth naturally at the Medical Centre
Hospital of Qionglai met the inclusion and exclusion criteria and were considered research subjects. Four patients who
refused to participate in the study were excluded, and the remaining 137 patients were randomly assigned, with 98
patients assigned to the Study group and 39 to the Observation group. In the Study group, eight women who received
epidural analgesia for other obstetric reasons were excluded, so the ITT analysis was conducted on 90 patients. 17 of
these 90 women received pharmacological and non-pharmacological intervention, leaving 73 women for PP analysis. In
the Observation group, 23 of 39 women received pharmacological and non-pharmacological intervention, but of these, 4
required a higher level of analgesic intervention, and 5 converted to cesarean section for other obstetric reasons, so PP
analysis was conducted on a total of 14 women. Another 16 individuals in the Observation group underwent epidural
analgesia, so a total of 30 people went through the ITT analysis (Figure 1).

Results of Intention-to-Treat Analysis

There were no statistically significant differences between the Study group and the Observation group in basic
demographic data, fetal weight, labor duration, VAS scores at three time-points, and Apgar score at 1 minute postpartum,
p>0.05. The Apgar score at 5 minutes postpartum of the Observation group was 10.00 = 0.00, which was higher than
9.79 £ 0.51 of the Study group, p=0.025 (Table 1).

In the Study group, the CSA decreased from the baseline (624.19 + 92.70 mm?) to 334.64 + 46.32 mm? after lhr,
p<0.001, and to 217.26 + 29.90 mm? after 2 hrs, p<0.001. Accordingly, in the Observation group, the CSA also decreased
from 620.10 + 100.73 mm? to 331.30 + 51.19 mm? and 214.70 + 28.73 mm?, p<0.001. However, there was no significant
difference in CSA between the two groups, p>0.05. Similarly, the VAS in the Study group and the Observation group
dropped from the baseline (5.52 = 1.14 vs 5.53 £ 1.20) to (3.47 + 1.13 vs 3.50 £ 1.11) at T; and to (3.13 £ 0.91 vs 3.27 £
1.05) at T,, p<0.001 (Table 1) (Figure 2).

The gastric emptying speed at the first hour is 289.54 + 105.62 mm?/h in the Study group and 288.80 + 123.58 mm?*/h
in the Observation group, which were all higher than those at the second hour (117.39 £ 51.17 mm?/h vs 118.93 +
56.74 mm?/h), p<0.001. However, there was no significant difference between the two groups, p>0.05. The total dose of
fentanyl for analgesia used in the Observation group was 201.27 + 82.04 pg, which was higher than that in the Study
group, 104.25 + 7.68 pg, p<0.001. But the infusion of ropivacaine was 74.70 + 73.67 mg, which was lower than that in
the Study group, 144.91 £ 79.35 mg, p<0.001. There were no differences between the two groups in the occurrence of
nausea and vomiting, the pulmonary complications rate after the delivery, the oxytocin infusion rate, and the dilatation of
cervix during epidural catheter insertion, p>0.05 (Table 1).
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* Excluded from analysis (n=8) « Excluded from analysis (n=9)

Figure | The CONSORT flow diagram.
Abbreviations: ITT, Intention-to-treat; PP: Per-protocol.

Results of per-Protocol Analysis

Consistent with the results of ITT analysis, there were no statistically significant differences in demographic data, fetal
weight, and other data between the two groups, p>0.05. The VAS in the Study group decreased from the baseline to levels
at T and at T,, p<0.001. Meanwhile, the VAS in the Study group at T, was 3.05 = 0.85 which was lower than that of the
Observation group, 3.71 + 1.14, p=0.014. In the Observation group, compared with the VAS score at baseline, VAS
decreased at Ty, but there was no difference in the VAS between T, and T,, p>0.05 (Table 2) (Figure 2).

There was no significant difference in CSA between the two groups at 3 time-points, p>0.05. In both groups, the CSA
decreased from the baseline level to levels after 1 hr and 2 hrs, p<0.001. Similarly, the gastric emptying speed at the
first hour is 300.05 + 103.74 mm?/h in the Study group and 259.50 + 125.25 mm?/h in the Observation group, which were
all higher than those at the second hour (115.75 + 43.51 mm*/h vs 124.36 + 58.98 mm*/h), p<0.001. The median dilatation
of cervix during epidural catheter insertion was 4.25 (3.875, 4.625) cm in the Observation group, which was bigger than
that in the Study group 2 (1, 3) cm, p<0.001. However, there was no significant difference between the two groups, p>0.05.
The total dose of fentanyl used for analgesia, the incidence of nausea and vomiting, the oxytocin infusion rate, and the rate
of pulmonary problems after delivery did not differ between the two groups, p>0.05 (Table 2) (Figure 2).

Occurrence of Adverse Events
Throughout the prenatal period, aspiration, aspiration pneumonia, and local anesthetic toxicity did not occur in either

group.
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Table | Results of Intention-to-Treat Analysis

Items Study Group, n=90 Observation Group, n=30 p value
Demographic
Age (years) 26.71 £3.13 2733 £282 0.336
Height (cm) 16581 + 6.84 166.37 + 7.86 0.711
Weight (kg) 7293 £9.20 7457 £ 9.57 0.406
BMI 26.61 + 3.65 27.07 + 4.14 0.564
Gestational weeks 3831 £ 1.16 38.13 £ 1.07 0.460
Fundal height (cm) 3426 £ 1.51 3437 £ 1.43 0.724
Abdominal circumference (cm) 92.87 + 3.05 93.00 + 3.46 0.842
AFI 11.80 + 3.84 11.30 £ 3.55 0.531
Duration of labor (min)
First stage of labor 671.43 £ 53.01 685.77 + 48.15 0.192
Second stage of labor 95.97 +22.85 94.17 + 23.69 0.712
Third stage of labor 1449 + 6.31 12.83 + 5.8 0.207
Total stage of labor 781.89 £ 57.59 79277 £ 49.25 0.356
VAS at different times
Thaseline 552 % 1.14 5.53 £ 1.20 0.964
T 347 £ 1.13 350 £ 111 0.889
T, 3.13 £ 091 327 £ 1.05 0.506
Fetal weight (g) 3241.61 * 593.08 3156.40 + 597.48 0.498
Postpartum Apgar score
Apgar-post | min 8.61 £ 0.94 8.67 + 0.88 0.777
Apgar-post 5 min 9.79 £ 0.51 10.00 + 0.00 0.025*
CSA at 3 time-points(mm?)
CSApaseline 624.19 £ 92.70 620.10 + 100.73 0.838
CSApose 1 hr 334.64 + 46.32 331.30 £ 51.19 0.739
CSApost 2 hrs 217.26 * 29.90 21470 + 28.73 0.683
Gastric emptying at first 2 hrs (mmz)

AS1=(CSApaseline-CSApost 1hr) 289.54 £ 105.62 288.80 + 123.58 0.975
AS2=(CSApose 1hrCSApose 2hrs) 11739 £ 51.17 118.93 + 56.74 0.889
Total dose of fentanyl for analgesia, (ng) 104.25 + 7.68 201.27 + 82.04 <0.001*
Occurrence of nausea and vomiting, n(%) 4 (4.44) 2 (6.67) 0.469
Pulmonary complications after the delivery, n(%) 0 (0.00) 0 (0.00) >0.999
Dilatation of cervix during epidural catheter insertion, Median (IQR) 2.5 (1.5, 3.125) 2 (1.5, 4.125) 0.424
Cumulative doses of ropivacaine, (mg) 14491 + 79.35 74.70 + 73.67 <0.001*
Oxytocin infusion, n (%) 0.367
Yes 87 (96.67) 28 (93.33)

No 3(3.33) 2 (6.67)

Notes: Tyseiine: After taken the experimental diet but before the implementation of labor analgesia management; T : at the end of the first stage of labor; T,: at 30
minutes after the delivery of the placenta. *Compared with the Study group, p<0.05.
Abbreviations: BMI, Body mass index; VAS, visual analogue scale; CSA, cross-sectional area of the antrum; AFI, Amniotic fluid index.

Discussion

In this study, ultrasound was used to assess the changes in the cross-sectional area of the antrum to represent the changes
in stomach volume after the administration of an experimental diet and to observe the rate of gastric emptying during
delivery after the labor analgesia. As a prospective observational study, the patients included in the study were grouped
by the random envelope method, but the subjective will of the patients was the main factor in the choice of labor
analgesia. Therefore, ITT analysis and PP analysis were conducted for the included women. We found that there was no
statistically significant difference between the effects of epidural analgesia and labor analgesia with pharmacological and
non-pharmacological interventions on maternal gastric emptying. ITT analysis suggested that epidural analgesia could
reduce the use of opioids, and PP analysis suggested that epidural analgesia had a better analgesia effect 30 minutes after
the end of the third stage of labor. In the ITT analysis, the Apgar score at 5 minutes postpartum had a significant
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Figure 2 The changes of CSA and VAS. (A and B) show the results of ITT analysis, (C and D) show the results of PP analysis.
Notes: *Compared with the baseline, p<0.001. *Compared with the | hr or T;,p<0.001. *Compared with the observation group, p<0.001.
Abbreviations: ITT, Intention-to-treat; PP, Per-protocol; CSA, cross-sectional area of the antrum; VAS, visual analogue scale.

difference, but with no clinical significance. In addition, PP analysis showed no significant differences in Apgar scores at
5 minutes postpartum between the two groups.

Antrum ultrasonography can measure gastric volume changes by measuring the CSA of the antrum, and previous
studies have shown a favourable association.'> Gastric volume and antral CSA correlated best in the right lateral
decubitus position (RLDP) compared to the semi-decubitus position.'® In this investigation, semi-decubitus antrum
ultrasonography was utilized to improve coordination, however we were unable to determine gastric volume in 3
grades.'” This study assessed the stomach antrum CSA after the experimental diet and its fluctuations in the subsequent
two hours. For these followed reasons, this study did not measure the CSA of the gastric antrum when the patients were
admitted to the hospital for delivery, nor did it collect the time and contents of the last feeding. First, this study included
only primiparas without emergent or difficult labor. Second, the first labor was protracted, and the puerpera fasted after
admission and were only given the experimental diet when the condition was satisfied. Third, concomitant disorders that
could impede stomach emptying were excluded from this investigation. To exclude preoperative stomach motility
abnormalities, future research should still evaluate the baseline gastric antrum CSA. The CSA of the antrum and its
alterations following the experimental diet were similar to those in the previous study,'* and there was no statistical
difference between the two groups. The antrum CSA was not clearly depicted in most women in the third hour, therefore
this study only observed changes in the first 2 hours after administering the experimental food. In this study, the gastric
emptying speed was not linear but showed that the emptying speed in the first hour was faster than that in the second
hour, which might be related to the size of the stomach capacity.'®

This study gives a 70-kcal diet, which is far lower than the needed energy of pregnant women during labor. This
experiment diet was given for these reasons: First, previous investigations about stomach emptying have used this

experimental diet. Second, there are no guidelines or research on energy supplementation during labor. In addition, the
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Table 2 Results of per-Protocol Analysis

Items Study Group, n=73 Observation Group, n=14 p value
Demographic
Age (years) 26.60 £ 3.13 2736 £ 3.18 0412
Height (cm) 165.74 + 6.60 164.43 + 7.84 0.511
Weight (kg) 72.19 £ 8.80 75.00 + 10.60 0.293
BMI 26.36 + 3.55 27.77 £ 3.86 0.184
Gestational weeks 3838 £ 1.17 3829 £ 1.27 0.779
Fundal height (cm) 34.10 £ 1.52 3457 £ 1.40 0.281
Abdominal circumference (cm) 92.68 + 3.13 93.57 £ 3.25 0.337
AFI 11.75 + 3.82 11.57 + 3.82 0.871
Duration of labor (min)
First stage of labor 669.29 + 55.16 676.00 + 49.49 0.673
Second stage of labor 96.84 + 22.66 89.36 + 21.33 0.257
Third stage of labor 1436 + 6.22 1371 £ 6.11 0.724
Total stage of labor 780.48 + 59.57 779.07 + 48.02 0.934
VAS at different times
Thaseline 552 % 1.14 5.07 £ 1.21 0.186
T 348 £ |11 364 % 1.15 0.616
T, 3.05 + 0.85 371 £ 1.14 0.014*
Fetal weight (g) 3211.53 + 577.06 2955.50 + 518.52 0.126
Postpartum Apgar score
Apgar-post | min 8.60 = 0.95 857 £ 0.94 0910
Apgar-post 5 min 9.90 + 0.63 10.0 + 0.00 0.571
CSA at 3 time-points(mm?)
CSApaseline 632.08 + 95.04 596.36 + 94.62 0.201
CSApose 1 hr 332.03 + 45.33 336.86 + 56.83 0.727
CSApost 2 hrs 219.42 £ 29.79 216.79 + 23.78 0.755
Gastric emptying at first 2 hrs (mmz)
AS1=(CSApaseline-CSApost 1hr) 300.05 £ 103.74 259.50 + 125.25 0.199
AS2=(CSApost 1h-CSApose 2hrs) 115.75 + 4351 124.36 + 58.98 0.525
Total dose of fentanyl for analgesia, (ng) 104.06 + 7.94 139.43 + 69.13 0.078
Occurrence of nausea and vomiting, n(%) 2 (2.74) 1 (7.14) 0413
Pulmonary complications after the delivery, n(%) 0 (0.00) 0 (0.00) >0.999
Dilatation of cervix during epidural catheter insertion, Median (IQR) 2(1,3) 4.25 (3.875, 4.625) <0.001*
Oxytocin infusion, n (%) 0.839
Yes 72 (98.63) 14 (100.00)
No 1 (1.37) 0 (0.00)

Notes: Ty seiine: After taken the experimental diet but before the implementation of labor analgesia management; T : at the end of the first stage of labor; T,: at 30
minutes after the delivery of the placenta. *Compared with the Study group, p<0.05.
Abbreviations: BMI, Body mass index; VAS, visual analogue scale; CSA, cross-sectional area of the antrum; AFI, Amniotic fluid index.

indirect calorimetry (IDC), the “gold standard” for energy usage, and the Harris-Benedict formula, the standard for basal
metabolic rate (BMR) evaluation, cannot be used on pregnant women, let alone during childbirth.' Third, this study
focuses on how labor analgesia affects stomach emptying speed, and food type affects stomach emptying more than
energy intake. According to earlier studies, this study supplied a carbohydrate-rich diet, because fat and protein may
decrease stomach emptying more than carbohydrates. In future studies, to avoid ketosis and augment the mother’s energy
intake, labor analgesia’s effect on stomach emptying should be investigated in the experiment diet with increased protein
and energy.

It is noteworthy that the results of this study cannot be applied generally. Due to tight inclusion and exclusion criteria,
patients with large BMIs and obesity were excluded from the study, along with those who had gestational diabetes and
diabetic pregnancy. Actually, those patients were all at high risk of delayed gastric emptying and the emptying speed might
be more affected by labor analgesia.?’ Gastric emptying in these high-risk populations should be studied in further research.
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There were also the following limitations in this study. First, the quality of ultrasound images was not quantitatively
analyzed, despite the fact that the antrum ultrasonography was evaluated by two individuals to limit the likelihood of
accidental errors. Second, the changes of antrum CSA were evaluated using ultrasound alone to reflect the variation of the
gastric volume instead of the virtual changes of stomach volume, and no other methods were used to confirm the estimated
gastric volume changes. Meanwhile, for the accurate gastric volumes cannot be obtained directly, it makes the significance
of studying correlations between gastric volumes and the antral CSA limited. Third, there is no assessment of the labor
experience and of the subjective attitude of the maternal patients about the given diet during childbirth.

Conclusions

There was no difference between epidural analgesia and pharmacological and non-pharmacological interventions of labor
analgesia on gastric emptying, and the antrum ultrasonography can be used to monitor the changes in the gastric volume of
maternal patients.
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