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Abstract

Background The mechanism underlying maternal fever and prolonged labor progression associated with neuraxial
analgesia (NA) remains elusive, raising concerns among certain pregnant women regarding the application of NA
during vaginal delivery. This study aimed to investigate the impact of early and late NA on maternal and neonatal
outcomes in multiparous women.

Methods This retrospective study collected data from 1119 multiparous women with singleton pregnancies, full
term and live births at our labor and delivery center between August 1st, 2021 and July 31st, 2022. Based on the
timing of NA initiation, participants were categorized into three groups: no-NA, early-NA and late-NA. The no-NA
group comprised of 172 women who did not receive NA during vaginal delivery; the early-NA group included

603 women in which NA was initiated when cervical dilation was between 0.5 and 2.0 cm; and the late-NA group
comprising 344 cases in which NA was initiated at the cervical dilation of =2 cm. Maternal and neonatal outcomes
were observed, including durations of the first, second, third and total stage of labor, the rate of intrapartum cesarean
delivery (CD), intrapartum fever, postpartum hemorrhage (PPH), transfer to intensive care unit (ICU), admission to the
neonatal intensive care unit (NICU), meconium-stained amniotic fluid, and neonatal Apgar scores at 1 and 5 min.

Results No differences were noted in the maternal age, body mass index (BMI) on admission, gestations, parity,
gestational weeks at delivery and neonatal birth weight, or the rate of gestational diabetes mellitus (GDM) and
hypertension disorder did not significantly differ among the three groups (p>0.05). The no-NA group had shorter
durations of first stage, second stage of labor compared to the early-NA or late-NA group (median, 215.0 min and
10.0 min vs. 300.0 min and 12.0 min vs. 280.0 min and 13.0 min) (p <0.05), but no differences were observed between
the early-NA and late-NA group (p > 0.05). There were no differences in the rate of intrapartum CD, intrapartum
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multiparous women.

women

fever, PPH, maternal transferred to ICU, neonatal transfer to NICU, meconium-stained amniotic fluid, and postpartum
stay>7d, as well as the neonatal the Apgar scores at 1 and 5 min among the three groups (p>0.05).

Conclusion NA is associated with extended durations of the first, second and total stages of labor. However, the early
initiation of NA in multiparous women (cervical dilation within 0.5-2.0 cm) does not increase the risk of intrapartum
CD orintrapartum fever. These findings endorse the secure utilization of early NA for pain relief during labor in

Keywords Neuraxial analgesia, Duration of stage, Intrapartum cesarean delivery, Intrapartum fever, Multiparous

Introduction

Women’s preferences for pain relief during pregnancy
vary significantly. Therefore, it’s crucial to facilitate dis-
cussions about pain management throughout their preg-
nancy journey [1]. Globally, neuraxial analgesia (NA)
provides satisfactory pain relief during labor. However,
its historical development has been linked to undesirable
outcomes such as prolonged labor, an increased need for
operative delivery, intrapartum cesarean delivery (CD),
and intrapartum fever [2-4]. NA has been shown to
prolong the first stage of labor by approximately 30 min
and the second stage by 15 min compared to other forms
of analgesia [2]. Initiating NA with lower cervical dila-
tion and prolonged analgesia duration is associated with
an increased risk of epidural-related maternal fever [5].
While pharmaceutical analgesia offers better pain relief
and neonatal outcomes than nonpharmaceutical meth-
ods, it is associated with longer labor duration and
increased postpartum bleeding [6]. High-quality studies
have consistently found no increased risk of intrapar-
tum CD and assisted vaginal delivery with NA, especially
when using newer modalities such as low-concentration
local anesthetic solutions equivalent to <0.1% bupiva-
caine, programmed intermittent epidural bolus, and
patient-controlled NA [2]. The timing of NA initiation
also influences outcomes for both mothers and neonates.
Guesine GD et al. [7] reported that NA in parturients
with cervical dilatation>9.0 cm increased the risk of for-
ceps delivery by 3.86-fold and a higher prevalence of fetal
bradycardia, a higher need for neonatal oxygen therapy,
and a higher need for admission to a neonatal intensive
care unit (NICU); NA in parturients with cervical dilata-
tion<4.0 cm increased the risk of CD by 3.31-fold and a
higher prevalence of Apgar score<7 at 1 min.

Our study focused on investigating the effects of early
(cervical dilation within 0.5-2.0 cm) and late (when the
cervix was dilated>2 cm) initiation of NA in multipa-
rous women who voluntarily underwent vaginal delivery
on admission. We retrospectively assessed outcomes for
both maternal and neonates, including labor progress,
delivery mode, PPH, intrapartum fever, transfer to ICU,
admission to NICU, meconium-stained amniotic fluid,
and neonatal Apgar scores at 1 and 5 min, in comparison

to those who did not receive NA. The initial dose admin-
istered of NA through the programmed intermittent
epidural bolus (PIEB) pump consisted of 10mL of a drug
mixture containing 0.08% ropivacaine and 2 pg/mL fen-
tanyl [8].

Materials & methods

Ethical approval and patient consent

The study protocol received ethical approval from the
Ethics Committee of Maternal and Child Health Hospi-
tal of Hubei Province ([2023] IEC (049)). Additionally,
all participating women provided written informed con-
sent for therapeutic procedures and for the publication of
therapeutic procedures.

Selection of patients and study design

The flowchart of the experimental design is depicted
in Fig. 1. In this retrospective monocentric study, we
enrolled pregnant women who were treated from August
1st, 2021 to July 31st, 2022 at our birth center (Optics
Courtyard), a tertiary- level maternal and child health
hospital in Hubei province, China. The inclusion criteria
for our study were: (1) multiparous women; (2) cephalic
presentation; (3) singleton pregnancy; (4) full-term births
ranging from 37+0 weeks to 41+6 weeks; (5) live birth;
(6) selection of vaginal delivery on admission. The exclu-
sion criteria were as follows: (1) primiparous women; (2)
premature delivery; (3) multiple pregnancies (e.g., twins);
(4) stillbirth; (5) per-labor CD. In this study, a total of
6,025 pregnant women who initially chosen vaginal deliv-
ery on admission to our department were screened. From
this initial cohort, we excluded 420 cases of premature
delivery with gestational weeks less than 37 weeks, 10
cases of intrauterine fetal death, 2972 cases of primipa-
rous women, 20 cases of twin pregnancies, and 1484
cases of elective CD. Ultimately, a total of 1,119 cases of
multiparous women were included and recruited for fur-
ther analysis.

Participants were categorized into three groups based
on the choice of NA and the timing of NA initiation:
no-NA, early-NA and late-NA. The no-NA group com-
prised 172 participants who did not receive NA dur-
ing vaginal delivery. The early-NA group consisted of
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The pregnant women who choose vaginal delivery on
admission in our hospital from August 1%, 2021 to July
315, 2022(n=6025)

Excluding
GW <37 weeks(n=420)
Stillbirth(n=10)

primiparous women(n=2972)
Twins(n=20)
Prelabor CDs(n=1484)

Multiparous women with full term
birth
(n=1119)

.

!

Without neuraxial
analgesia
(n=172)

Early neuraxial analgesia
(os <2cm)
(n=603)

Late neuraxial analgesia
(0s=2cm)
(n=344)

|

The first, second, third and total stage of labor.
2. Delivery mode by intrapartum cesarean
section, instrumental delivery, episiotomy
and natural delivery
3. Maternal and neonatal outcomes

Fig. 1 Study flowchart

603 participants who received NA when the cervix was
dilated within 0.5-2.0 cm.The late-NA group included
344 participants who received NA when the cervix was
dilated>2 cm.

Methods of NA [8]

Multiparous women undergoing vaginal delivery with
the willingness to use NA were assessed by both an anes-
thesiologist and obstetrician to evaluate their systemic
situation and cervical conditions. NA was initiated by
the anesthesiologist with the patient in the left lateral
decubitus position, targeting the epidural space at the
L3-4 or L4-5 interspace, following the administration of
500mL of Ringer’s lactate solution by an anesthesia nurse.
A PIEB pump (Master PCA pump, Fresenius Kabi UAS,
without continuous background infusion) was connected
to the catheter. The initial dose administered through the
pump consisted of 10mL of a drug mixture containing
0.08% ropivacaine and 2 pg/mL fentanyl. Subsequently,
the pump automatically delivered 10mL/h through the

PIEB pump at regular intervals. During labor, the patients
were given the ability to self-administer additional pain
relief by pressing a button on the PIEB pump whenever
they felt discomfort. Each press of the button released a
10mL mixture of the drug, with the effective interval time
for each press set at 15 min. The infusion was stopped
after the stitching process was completed, and the cath-
eter was typically removed within 2-3 h after delivery.

Duration stage of labor [9]

The first stage of labor: encompasses the period from the
onset of labor to full cervical dilation of 10 cm. Labor is
typically defined as beginning when contractions become
strong and occur regularly, usually around 3 to 5 min
apart. The second stage of labor begins with complete
cervical dilation of 10 cm and extends until the delivery
of the baby. The third stage of labor begins immediately
after the birth of the baby and continues until the deliv-
ery of the placenta.
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Intrapartum CD [10, 11]

The inclusion criteria for intrapartum CD included
women with documented evidence of painful regular
contractions or induction of labor prior to CD. Indica-
tions for CD encompassed non-reassuring fetal heart rate
(NRFHR) or meconium-stained amniotic fluid (MSAF),
labor dystocia (persistent occiput posterior/occiput
transverse positions, etc.), failed induction of labor, intra-
partum fever and other relevant factors (such as mater-
nal request, placental abruption and umbilical cord
prolapse).

Intrapartum Fever [12]

Intrapartum fever was defined as tympanic tempera-
ture of 37.5 °C or higher and was found to be associated
the administration of NA during labor. If the parturient
developed intrapartum fever, prophylactic antibiotics
were administered, and fluid replacement was acceler-
ated to replenish the water lost as the tympanic tempera-
ture rose to 38°C-38.5°C. If the tympanic temperature
rose above 38.5°C, oral administration of ibuprofen was
initiated.

Observation indicators

All data were obtained from electronic medical records.
Demographic characteristics, including the maternal
age, gestational week at delivery, body mass index (BMI)

Table 1 Comparison of baseline parturients’ characteristics and
comorbidities among the three groups

No-NA Early-NA Late-NA F/x> p
group group group value
(n=172) (n=603) (n=344)
Maternal age 31.7+36  321+£35 31.8+33 1577 0207
. x+£s)
BMIon 26.1£29  265+28 265+28  1.803 0.165
admission
kg/m’, T £ 5)
Gestational 3+10 3£10 3+10 0269 0.765
times
nx+£s)
Parous times 2+03 2+03 2402 2.891 0.056
nx+£s)
Gestational 39.1£09 392409 392+09 1.801 0.166
weeks
W, T+ s)
Neonatal birth  3278+317 3332+362 3347+372 2210 0.110
weight
(97 +£5s)
GDM 35,203 125,20.7 69, 20.1 0.062 0.969
(n, %)
Hypertension 8,4.7 41,6.8 28,8.1 2191 0334
disorder
(n, %)

NA, neuraxial analgesia; GDM, Gestational Diabetes Mellitus; BMI, body mass
index

One-way ANOVA, F test and x? test were used
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on admission, gestational times, parous times, neonatal
birth weight, pregnancy complications such as Gesta-
tional Diabetes Mellitus (GDM) and hypertension disor-
der, were collected. Additionally, information on the first,
second, third, and total stages of labor were recorded.
Details regarding the methods of delivery, including
intrapartum CD, operative vaginal delivery, natural deliv-
ery, and episiotomy, were also documented. Furthermore,
maternal outcomes such as the amount and rate of post-
partum hemorrhage (PPH), intrapartum fever, maxi-
mum temperature during labor, postpartum hospital stay
duration, and the rate of transfer to the intensive care
unit (ICU) were assessed. Neonatal outcomes, including
Apgar scores at 1 and 5 min, the rate of admission to the
neonatal intensive care unit (NICU), and the presence of
meconium-stained amniotic fluid, were also evaluated.

Sample size calculation

Sample size was calculated based on the duration of labor
that we observed in this study. Assuming the median
and standard deviation of duration of labor among three
groups, a=0.05 and =0.1, according to the follow-
ing formula, 117 women without NA, 189 women who
received NA when the cervix was dilated within 0.5-
2.0 cm and 174 women who received NA when the cervix
was dilated >2 cm were required to determine an effect.

(Zl?u/ (QT) + Zl?ﬂ>2 (U% + Ug)
5i

nij =

n = max {n;;, parirs (i, j)}

Statistical analysis

SPSS 28.0 was used for statistical analysis. If the mea-
surement data were in line with normal distribution,
they were presented as mean+standard deviation (Z + s)
. One-Way ANOVA and F test were performed to com-
pare the variables in gaussian distribution. If the mea-
surement data were in non-normal distribution, M(p25,
p75) was used, and Kruskal-Wallis H test was used to
assess the variables among three independent samples.
Count data were expressed as frequencies or rates, Fish-
er’s exact test and x> test was used for comparison among
the three groups. Statistical significance was set at a value
of p<0.05.

Results

The baseline data for the no-NA, early-NA and the late-
NA group are listed in Table 1. No significant differences
were observed in the maternal age, BMI on admission,
gestational times, parous times, gestational weeks on
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delivery, neonatal birth weight, the rate of GDM and
hypertension disorder among the three groups (p>0.05).

The median durations of the first, second and total
labor periods in the no-NA, early-NA, and late-
NA groups were 215.0 min, 10.0 min, 230.0 min vs.
300.0 min, 12.0 min, 325.0 min vs. 280.0 min, 13.0 min,
304.0 min respectively. These durations were significantly
shortest in the no-NA group (p<0.05), but these were no
difference between in the early-NA and late-NA group
(p>0.05). The average extension time of the third stage
of labor showed no significant difference among the three
groups (p>0.05). Data are displayed (Table 2).

For delivery methods, the data indicated that the rate
of intrapartum CD was 4.1% (7/172) in the no-NA group,
1.8% (11/603) in the early-NA group, and 1.2% (4/344)
in the late-NA group. No significant differences were
observed among the three groups. (p>0.05). The rates of
naturally vaginal delivery, episiotomy, and forceps deliv-
ery also showed no difference among the three groups
(p>0.05). Data are displayed (Table 3).

The maternal outcomes were analyzed among the three
groups, encompassing parameters such as the amount of
blood loss, maximum intrapartum temperature, the rate
of PPH and intrapartum fever, postpartum stay>7 days
and admission to ICU. No significant differences were
observed among the three groups for these outcomes.
(p>0.05). Data are displayed (Table 4).

There was no difference among the three groups in the
Apgar score at 1 and 5 min, the rate of new babies trans-
ferred to NICU and the incidence of meconium-stained
amniotic fluid (p>0.05). Data are displayed (Table 5).

Discussion

This study demonstrated that both early-(cervical dila-
tion within 0.5-2.0 cm) and late-NA (cervical dila-
tion=2.0 cm) groups compared with no-NA group were
associated with a prolonged duration of the first, second
and total stages of labor. However, there was no signifi-
cant difference in labor progress between the early- and
late-NA groups. Additionally, there were no difference in
intrapartum CD or intrapartum fever among the early-
NA, late-NA and no-NA groups.

NA is widely acknowledged as the most effective method
of pain relief during labor in numerous healthcare settings.
Laboring women often require the quicker onset provided
by the dural puncture epidural technique and early-NA to
alleviate pain during cervical dilation of less than 2-3 cm
[13, 14]. At the same time, NA is associated with a pro-
longed duration of first, second and total stage of labor [2,
15, 16], intrapartum CD, operative vaginal delivery [15],
intrapartum fever [3, 4], and adverse maternal and neonatal
outcomes [17]. With the implementation of the three-child
policy, there has been an increase in multiparous women
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Table 2 Comparison of labor progress among the three groups

No-NA  Early-NA Late-NA H P
group group group value
(n=165) (n=592) (n=340)

Duration of 1st 215.0 300.0° 280.0° 61422 0.000

stage of labour (160.0, (2200, (2100,

[min, Median(p25,  290.0) 4200) 390.0)

p75)]

Duration of 2nd 100 12.0° 13.0° 37.020  0.000

stage of labour (7.0,13.0) (9.0,18.0) (8.0,18.0)

[min, Median(p25,

p75)]

Duration of 3rd 70 6.0 6.5 5.105 0.078

stage of labour (5.0,10.0) (5.0,9.0) (5.0,9.0)

[min, Median(p25,

p75)]

Total duration of 2300 3250 304.0° 63.238  0.000

labour (175.0, (240.0, (235.0,

[min, Median(p25,  315.0) 445.0) 411.0)

p75)]

NA, neuraxial analgesia
Kruskal-Wallis H test were used
*Compared with the no-NA group, p<0.05

Table 3 Comparison of delivery mode among the three groups

No-NA  Early-NA Late-NA x* R p
group group group value
(n=172) (n=603) (n=344)
Natural delivery 161,936 572,949 327,951 0530 0.767
(n, %)
Episiotomy 3,17 18,30 12,35 1225 0542
(n, %)
Forceps delivery 1,06 2,03 1,03 0830 0808
(n, %)
Intrapartum CD 7,41 11,18 4,12 4628 0.099
(n, %)

NA, neuraxial analgesia;CD, cesarean delivery
Fisher's exact test and x? test were used

opting for vaginal delivery in China. Early -NA in multipa-
rous women was observed in our study.

Numerous studies consistently demonstrated that NA
prolongs the durations of the first, second, and total
stages of labor [2, 15, 16]. It has been suggested that the
use of NA may prolong the duration of the first stage of
labor by around 30 min and the second stage by approxi-
mately 15 min compared to labor without NA [2]. Shen
X et al. found that maintaining the infusion of epidural
medication had no significant effect on the duration of
the second stage of labor [18]. In elective induction of
multiparous women, the duration of the first and second
stage of labor did not differ significantly between the early
(NA was initiated when the cervical dilation was <3 c¢m)
and late group (NA was initiated when the cervical dila-
tion was >3 cm) (median: 232 min, 37 min vs. 260 min,
40 min) [14]. Our findings were consistent with those
studies. In our study, the median durations of the first,
second, and total labor stages in the no-NA group were
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Table 4 Comparison of maternal outcomes among the three

groups
No-NA  Early-NA Late-NA F/x*R p
group group group value
(n=172) (n=603) (n=344)

The amount of 300113 314+£108 314+105 1266 0.282

blood loss

(mL, x££ s)

PPH 6,35 34,56 16, 4.7 1432 0489

(n, %)

Intrapartum fever  5,2.9 17,28 10,2.9 0.008 0.996

(n, %)

Maximum 368+03 368+03 368+03 0626 0535

temperature

(C,.x+s)

PP stay >7d 3,1.7 9,15 515 0.241 0.945

(n, %)

Admissionto ICU 4,23 12,20 7,20 0.225 0.957

(n, %)

NA, neuraxial analgesia; PPH, postpartum hemorrhage; PP, postpartum; ICU,
intensive care unit

One-way ANOVA, F test, Fisher’s exact test and x? test were used

215.0 min, 10.0 and 230.0 min, respectively, which were
shorter than those in the early-NA group (300.0 min, 12.0
and 325.0 min) and late-NA group (280.0 min, 13.0 and
304.0 min). However, no difference was found between
early-NA and late-NA multiparous women. The average
extension time of the third stage showed no significant
difference among multiparous women in the no-NA,
early-NA and late-NA groups.

Numerous studies have consistently reported a sig-
nificant increase in the incidence of intrapartum fever
among parturients who received NA [3, 4, 19]. Intrapar-
tum fever was associated with intrapartum CD, operative
vaginal delivery, and PHH. Various high-risk factors have
been identified for intrapartum fever, including higher
maternal BMI on delivery, nulliparity, increasing gesta-
tional age, longer duration of labor, premature rupture

Table 5 Comparison of neonatal outcomes among the three

groups
No-NA  Early-NA Late-NA H/x*> p
group group group value
(n=172) (n=603) (n=344)
Apgarscoreat I min 99+£03 99+04 99+04 1659 0436
(point, * £ )
Apgarscoreat5min  10.0£02 100+£0.1 100+0.1 0499 0.779
(point, T £ )
Admission to NICU 6,35 17,28 12,35 0411 0814
(n, %)
Meconium-stained 12,70 40, 6.6 30,8.7 1442 0486
amniotic fluid
(n, %)

NA, neuraxial analgesia; PPH, postpartum hemorrhage; PP, postpartum; ICU,
intensive care unit

Kruskal-Wallis H test and x? test were used
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of membranes, an increasing number of vaginal exami-
nations, oxytocin use, higher birth weight, lower cervi-
cal dilation at the initiation of NA, and longer analgesia
duration [5]. In our study, the rate of intrapartum fever
and max intrapartum temperature showed no difference
among the three groups. The lack of difference may be
attributed to the specific focus of our study on multipa-
rous women. The labor progress in multiparous women
is generally faster than that in primiparous women. The
rate of intrapartum fever was low among the no-NA,
early- NA and late-NA groups (2.9%, 2.8% and 2.9%).

Numerous studies suggests that NA is associated with
higher rates of intrapartum CD and operative vaginal
deliveries [3, 15, 16]. Some studies [15, 20] found that
NA resulted in a lower rate of episiotomies in primipa-
rous women, but was associated with a higher rate of
instrumental vaginal deliveries and intrapartum CD. Yagi
T et al [20] observed a higher CD rate in deliveries with
NA compared to those without NA in Robson group 1
pregnancies and Robson group 2a pregnancies. Among
multiparous women, there was no significant difference
in the rates of instrumental delivery and intrapartum
CD between early-NA(initiated at cervical dilation was
<3 cm) and late-NA(initiated at cervical dilation was
<3 cm) [14]. Wong CA et al. also reported that NA in
early labor (when the cervix is less than 4.0 cm dilated)
did not increase the rate of CD [21]. Deepak D et al. also
found that NA did not increase the risk of CD and instru-
mental vaginal birth [22]. Our study similarly revealed
no significant differences in the rates of intrapartum CD,
forceps-assisted vaginal delivery, episiotomy and natu-
ral vaginal delivery among multiparous women in the
no-NA, early-NA and late-NA groups.

The influence of NA on maternal and neonatal outcomes
has been extensively investigated and continues to be a
subject of ongoing research [2, 16, 23]. Guglielminotti ] et
al. [24] found that the use of NA is associated with a 14%
decrease in the risk of severe maternal morbidity, with more
than one-fifth of the observed association attributed to the
decreased risk of PPH. These findings suggest that the uti-
lization of NA has the potential to improve maternal health
outcomes. For women receiving neuraxial analgesia, both
primipara and multipara, there was a notable increase in
PPH and a decrease in umbilical base excess values [25].
In multiparas, combined spinal-epidural analgesia (CSEA)
provided superior analgesia and satisfaction compared to
remifentanil patient-controlled analgesia (RPCA) [26]. After
propensity score matching, Watanabe K and colleagues dis-
covered that the nulliparous NA group exhibited a notably
higher incidence of Apgar scores of 7 at both 1 and 5 min
and had increased occurrences of meconium-stained
amniotic fluid, while no significant difference in neonatal
outcomes were observed in multiparous women [27]. Our
study found that there was no significant difference in the
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amount and rate of PPH, the rate of transferred to ICU,
postpartum stay>7d, the Apgar score at 1 and 5 min, the
rate of neonatal transfer to NICU and the rate of meco-
nium-stained amniotic fluid among the no-NA, early-NA
and the late-NA multiparous women. This indicates that
initiating NA early during labor in multiparous women can
effectively address the demand for pain relief while main-
taining the safety of both maternal and newborns.

Strengths and limitations

Our study has the advantage of being conducted in a
single-center setting with uniform practices in anesthe-
sia administration, drug concentration, and NA methods.
This uniformity enhances the reliability of our findings
concerning the relationships among no-NA, early-NA,
and late-NA multiparous women regarding maternal and
neonatal outcomes. Additionally, our study specifically
focuses on early-NA, a highly desired pain relief method
for laboring women, and includes data from multiparous
women who did not receive NA.

However, our study has certain limitations. It is retro-
spective and observational, conducted at a single-center,
which may limit the generalizability of our findings. To
provide a more comprehensive understanding, future
research should involve multicenter studies that encom-
pass all stages of labor for women who choose early-NA.

Conclusion

This study revealed that, when compared to late-NA,
early-NA for multiparous women in China is both safe
and effective. It is noteworthy that the use of early-NA
did not lead to an increase in the rate of intrapartum CD,
longer duration of labor stages, or any adverse effects on
maternal and neonatal outcomes.
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GDM Gestational Diabetes Mellitus

BMI body mass index
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cD cesarean delivery

NRFHR  non-reassuring fetal heart rate
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ICU intensive care unit

NICU neonatal intensive care unit

CSEA combined spinal-epidural analgesia
RPCA remifentanil patient-controlled analgesia

Author contributions

W Cand C X are responsible for data analysis and the writing of article. H L, J
W, H P and L C are responsible for data collection. J P and SW are responsible
for data analysis.Y Z and W X are responsible for data verification, the design
of research and revising the manuscript. All authors reviewed the manuscript.

Funding

The authors are grateful to the patient who gave his informed consent for
publication. This work was supported by the Foundation from Health and
Family Planning Commission of Hubei Province (No: WJ2018H0133; No:
WJ2019H297), Public Safety Risk Prevention and Control and Emergency

Page 7 of 8

Technical Equipment (NO: 2020YFC0860900) and Major Science and
Technology Project of Hubei Province (NO: 2022ACA005).

Data availability
All of the data are included in the article. Further inquiries may be sought from
the corresponding author upon reasonable request.

Declarations

Ethical approval and patient consent

The study protocol was approved by the Ethics Committee of Maternal and
Child Health Hospital of Hubei Province ([2023] IEC (049)), and the study was
conducted in accordance the principles outlined in the Helsinki declaration.
All included women signed written informed consent for therapeutic
procedures and for the publication of those reports.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Obstetrics, Maternal and Child Health Hospital of Hubei
Province, Tongji Medical College, Huazhong University of Science and
Technology, No. 745, Wuluo Road, Hongshan District, Wuhan

430070, China

“Wuhan University of Science and Technology, No. 2, Huangjiahu West
Road, Hongshan District, Wuhan 430065, China

3Department of Maternal and Child Health Hospital of Hubei Province,
Hubei University of Medicine, Hubei University of Medicine, No. 745,
Wuluo Road, Hongshan District, Wuhan 430070, China

Received: 23 October 2023 / Accepted: 22 December 2023
Published online: 02 January 2024

References

1. VanLeugenhaege L, Degraeve J, Jacquemyn Y, Mestdagh E, Kuipers Y.
Factors associated with the intention of pregnant women to give birth
with epidural analgesia: a cross-sectional study. BMC Pregnancy Childbirth.
2023;23(1):598.

2. Callahan EC, Lee W, Aleshi P, George RB. Modern labor epidural analgesia:
implications for labor outcomes and maternal-fetal health. Am J Obstet
Gynecol. 2023;228(55):51260-9.

3. HeFY,Wang S. Epidural analgesia for labor: effects on length of labor
and maternal and neonatal outcomes. Eur Rev Med Pharmacol Sci.
2023;27(1):130-7.

4. LiB,LiaoY,Wang Q He S, Yang L, Jia J, Zhao B. Association between epidural-
related maternal Fever and short-and long-term prognosis of parturients: a
prospective observational study. Front Surg. 2023,9:1064272.

5. Chang XY,Wang LZ, Xia F, Zhang YF. Factors associated with epidural-related
maternal fever in low-risk term women: a systematic review. Int J Obstet
Anesth. 2023 Aug 3:103915.

6. ZhuR, Pan Q Cao X. Comparisons of nonpharmaceutical analgesia and
pharmaceutical analgesia on the labor analgesia effect of parturient women.
Immun Inflamm Dis. 2023;11(7):e869.

7. Guesine GD, Paschoini MC, Melo GA, Araujo Junior E, Peixoto AB. Labor
analgesia and its impact on the maternal and perinatal outcomes. Rev Assoc
Med Bras (1992). 2023;69(7):e20230500.

8. ZhaoY,GaoY,Sun G, Yu L, LinY.The effect of initiating neuraxial analgesia ser-
vice on the rate of cesarean delivery in Hubei, China: a 16-month retrospec-
tive study. BMC Pregnancy Childbirth. 2020,20(1):613.

9. Hutchison J, Mahdy H, Hutchison J. Stages of Labor. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing. 2023.

10.  Butwick AJ, Ramachandran B, Hegde P, Riley ET, El-Sayed YY, Nelson LM. Risk
factors for severe Postpartum Hemorrhage after Cesarean Delivery: case-
control studies. Anesth Analg. 2017;125(2):523-32.



Cheng et al. BMC Anesthesiology

20.

(2024) 24:8

Zeevi G, Zlatkin R, Hochberg A, Danieli-Gruber S, Houri O, Hadar E, Walfisch A,
Wertheimer A. Is there an age limit for a trial of vaginal delivery in Nulliparous
women? J Clin Med. 2023;12(11):3620.

Wang H, Yang Z, Wei S, Xia L, Li Y, Wu X, Lin X, Lu F. Perinatal outcomes and
risk factors for epidural analgesia-associated intrapartum maternal Fever: a
retrospective study. J Matern Fetal Neonatal Med. 2023;36(1):2179383.

Pazur I, Ozegic¢ O, Lijovi¢ L, Jai¢ KK, Pesi¢ M. The efficacy of Dural puncture Epi-
dural performed by 27-gauge Whitacre Needle in Labour Epidural Analgesia:
Randomized single-blinded controlled study. Turk J Anaesthesiol Reanim.
2023,51(4):304-10.

Mukai'Y, Takita H, Tokunaka M, Odaki C, Kato R, Hosokawa Y, Matsuoka R,
Sekizawa A. Does the timing of neuraxial analgesia initiation in elective
induction of multiparous women prolong the duration of delivery? J Obstet
Gynaecol Res. 2023;49(11):2686-91.

Zanfini BA, Catarci S, Vassalli F, Laurita Longo V, Biancone M, Carducci B,
Frassanito L, Lanzone A, Draisci G. The Effect of Epidural Analgesia on Labour
and neonatal and maternal outcomes in 1, 23, 3, and 4a Robson's classes: a
propensity score-matched analysis. J Clin Med. 2022;11(20):6124.

Ambrosetti F, Grandi G, Petrella E, Sampogna V, Donno L, Rinaldi L, Ghirardini
AM, Facchinetti F. The impact of epidural analgesia on delivery mode in
Robson class T women: a retrospective cohort study. AJOG Glob Rep.
2023;3(2):100207.

Morton S, Kua J, Mullington CJ. Epidural analgesia, intrapartum hyperther-
mia, and neonatal brain injury: a systematic review and meta-analysis. Br J
Anaesth. 2021;126(2):500-15.

Shen X, LiY, Xu S,Wang N, Fan S, Qin X, Zhou C, Hess PE. Epidural Analgesia
during the second stage of labor: a Randomized Controlled Trial. Obstet
Gynecol. 2017;130(5):1097-103.

Yao Z, Zhou J, Li S, Zhou W. The effects of combined spinal-epidural analgesia
and epidural anesthesia on maternal intrapartum temperature: a randomized
controlled trial. BMC Anesthesiol. 2022;22(1):352.

YagiT, Kinose Y, Bun M, Horai M, Matsuda C, Miyake T, Mimura K, Otaki C,
Endo M, Kimura T. Obstetrical outcomes of labor with and without analgesia

21.

22.

23.

24.

25.

26.

27.

Page 8 of 8

in Robson classification groups 1 and 2a: a single-center retrospective study.
J Anesth. 2023;37(1):39-48.

Wong CA, Scavone BM, Peaceman AM, McCarthy RJ, Sullivan JT, Diaz NT,
Yaghmour E, Marcus RJ, Sherwani SS, Sproviero MT, Yilmaz M, Patel R, Robles
C, Grouper S.The risk of cesarean delivery with neuraxial analgesia given early
versus late in labor. N Engl J Med. 2005;352(7):655-65.

Deepak D, Kumari A, Mohanty R, Prakash J, Kumar T, Priye S. Effects of Epidural
Analgesia on Labor Pain and Course of Labor in Primigravid parturients: a
prospective non-randomized comparative study. Cureus. 2022;14(6):¢26090.
Halliday L, Nelson SM, Kearns RJ. Epidural analgesia in labor: a narrative
review. Int J Gynaecol Obstet. 2022;159(2):356-64.

Guglielminotti J, Landau R, Daw J, Friedman AM, Chihuri S, Li G. Use of Labor
Neuraxial Analgesia for vaginal delivery and severe maternal morbidity. JAMA
Netw Open. 2022,5(2):e220137.

Masri A, Abu-Nasra L, Kedar R, Damti A, Bardicef M, Kugelman N, Sagi-Dain

L. Combination of early pushing with extended second stage increases the
rates of spontaneous vaginal deliveries, but might be associated with adverse
maternal and neonatal outcomes. Arch Gynecol Obstet. 2022;305(1):39-45.
Blajic I, Zagar T, Semrl N, Umek N, Lucovnik M, Stopar Pintaric T. Analgesic
efficacy of remifentanil patient-controlled analgesia versus combined
spinal-epidural technique in multiparous women during labour. Ginekol Pol.
2021,92(11):797-803.

Watanabe K, Sakamaki D, Shiko Y, Kawasaki Y, Noguchi S, Mazda Y. Compari-
son between neonatal outcomes of labor and delivery with labor neuraxial
analgesia and without analgesia: a propensity score-matched study. J Obstet
Gynaecol Res. 2023;49(4):1144-53.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Effects of early- and late- neuraxial analgesia on multiparous women: a retrospective monocentric study
	﻿Abstract
	﻿Introduction
	﻿Materials & methods
	﻿Ethical approval and patient consent
	﻿Selection of patients and study design
	﻿Methods of NA [﻿8﻿]
	﻿Duration stage of labor [﻿9﻿]
	﻿Intrapartum CD [﻿10﻿, ﻿11﻿]
	﻿Intrapartum Fever [﻿12﻿]
	﻿Observation indicators
	﻿Sample size calculation
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusion
	﻿References


