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Abstract

Background: The pain of vaginal delivery is considered as the worst experience in women life that negatively affects mother and
fetus. The most important methods advised by anesthesiologists for pain reduction include epidural and combined spinal-epidural
analgesia. The ideal method provides convenient pain relief and guarantees maternal and fetal safety, simultaneously. Fetal heart
rate (FHR), fetal movement (FM), and maternal hemodynamics (i.e. blood pressure (BP), heart rate (HR), and SpO2) monitoring are
the most available ways for controlling the fetus and mother’s conditions during the delivery process.
Methods: This randomized-blinded clinical trial was performed on 100 pregnant women (50 cases in each group) during labor
under epidural or combined spinal-epidural analgesia using lidocaine, fentanyl, and bupivacaine. FHR, FM, BP, HR, and SpO2 were
monitored and recorded by blinded nurses. Data were analyzed by SPSS 22.
Results: There were no significant differences in FHR, FM, and Apgar scores between the two groups. No significant difference was
found between the two groups in maternal hemodynamics. Generally, FHR, maternal BP, and HR were in the normal ranges. The C/S
rate was lower in the epidural group but not statistically significantly.
Conclusions: In our survey, epidural and combined spinal-epidural analgesia were comparable in terms of FHR, FM, and maternal
hemodynamics. Therefore, there is no priority in using each of the methods. The monitoring of FHR and maternal hemodynamics
is essential during analgesia. It is suggested that further surveys evaluate the incidence and causes of C/S after analgesia.
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1. Background

Throughout history, mothers have delivered with the
severe pain experience of natural delivery (1-3). This event
led anesthesiologists to advise pain relief methods (4-6).
Various methods have been suggested in this regard, such
as psychological procedures, systemic opioids, and in-
haled/local anesthetics (4-7). Epidural anesthesia has been
suggested as the method of choice in some hospitals (7-9)
and it has been associated with better outcomes than sys-
temic opioids (10-12). However, low maternal satisfaction
and several side effects (12, 13) have resulted in attempts for
modifying this method to have higher analgesia and lower
complications in the last 20 years (14).

Combined spinal-epidural (CSE) anesthesia was devel-
oped in the early 1990s 14 and it has recently been more
popular (9, 14, 15). In several studies, the CSE method has

shown superiority to the epidural method, due to the min-
imal motor block (16, 17), faster onset (14, 16, 18), better
analgesia quality (17), faster cervical dilatation, shorter de-
livery time,19 and lower doses of anesthetics (16, 19). Al-
though delivery outcomes were comparable in some sur-
veys, the CSE method was associated with complications
such as prolonged admission course, paresthesia, back
pain, itching (17, 18), and fetal distress (20). Therefore,
the CSE method remains controversial. The ideal analge-
sia provides convenient pain relief and guarantees mater-
nal and fetal safety, simultaneously (17, 21). Fetal heart rate
(FHR) and fetal movement (FM) are the important indica-
tors of fetal health status (22) and maternal hemodynam-
ics (BP, HR, and SpO2) monitoring is the best available way
to control mother’s condition during delivery and inter-
vention (23, 24).
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So far, there have been few studies to compare the
epidural and CSE methods in terms of abnormal changes
in FHR and maternal hemodynamics. In general, it has
been shown that neuraxial analgesia can lead to reduced
secretion of catecholamines, placental-uterine blood flow
complications, and thus undesirable effects on FHR (25).
Hattler et al. in a meta-analysis of four studies reported a
significant abnormal decrease in FHR in 64 out of 610 cases
(10.4%) in the CSE analgesia group and 32 out of 606 cases
(5.2%) in the epidural analgesia group (20). In the study by
Palmer et al. Apgar scores and the incidence of cesarean
deliveries were comparable, but abnormal FHR changes
were 6% and 12% in epidural and CSE groups, respectively
(26). Patel et al. reported no differences in fetal outcomes
and Apgar scores (27). Several studies comparing epidural
and CSE methods have not reported any significant differ-
ences in the mode of delivery, 1-minute and 5-minutes Ap-
gar scores, and the incidence of maternal hypotension (16,
17).

2. Objectives

The aim of this clinical trial was to investigate the
changes in FHR and maternal hemodynamics during la-
bor with epidural analgesia and CSE analgesia in Taleghani
teaching Hospital.

3. Methods

This clinical trial was conducted in 2018 - 2019 af-
ter being approved by the Research Council and Ethics
Committee of Tabriz University of Medical Sciences
(IR.TBZMED.REC.1397.240) and upon registration at the Ira-
nian Registry of Clinical Trials (IRCT20180626040241N1).
The study enrolled 100 healthy, full-term, singleton preg-
nant women in the active phase of delivery using simple
consecutive sampling. Following the gynecologist’s con-
firmation of the possibility of normal vaginal delivery,
informed consent to performing both analgesia methods
was obtained from all patients without determining the
type of the analgesia method to keep the research blind.
The parturients were randomly classified into two groups
of 50 including epidural and CSE analgesia groups using
online randomization software (Rand List). The inclu-
sion criteria included the probability of normal vaginal
delivery, the active phase of delivery, and the request of
neuraxial labor analgesia by the patient. The exclusion
criteria were the patients’ unwillingness, restlessness
during intervention, contraindications of local anesthesia
(i.e. increased intracranial pressure, history of sensitiv-
ity to anesthetics, coagulation disorder, hemodynamic

disorders, and cardiovascular diseases), fetal distress,
gestational age < 37 weeks, malpresentation, previous C/S
history, uterine surgery scar, and BMI > 40 Kg/m2.

After the gynecologist’s confirmation of the active
phase of delivery (characterized by regular painful uterine
contractions, a substantial degree of cervical effacement,
and increased cervical dilatation from 5 cm until full di-
latation), 500 ml of intravenous fluid (lactated Ringer’s so-
lution) was infused within half an hour. Neuraxial block
was performed after topical skin anesthesia by lidocaine
2% and aseptic precautions at intervertebral space L3-4 or
L4-5 using a packed set containing an 18-gauge epidural
needle, 20-gauge epidural catheter, and 25-gauge spinal
needle (B Braun), by the loss-of-resistance technique (2 mL
normal saline and 0.25 mL air bubble) in the sitting posi-
tion. Then, a 3-mL epidural test dose of lidocaine 2% was
given through the epidural catheter for the confirmation
of epidural catheter location. In the epidural group, the 6
mL-bolus doses of fentanyl 50 µg (Abouryhan, Iran) with
bupivacaine 2.5 mg (AstraZeneca, UK) was administered
and after that, 6 mL/h was infused by the epidural catheter.
The CSE group underwent spinal block performed with
1.5 mL of the same solution (fentanyl 50 µg with bupiva-
caine 2.5 mg) via the spinal needle, followed by the epidu-
ral block based on the same protocol as the epidural group
(6 ml/h infusion by the epidural catheter). After injections,
parturients were positioned supine with left uterine dis-
placement to continue the delivery process. If necessary,
the vaginal examination and determination of cervical di-
latation were performed by the gynecologist in the litho-
tomy position.

After inducing analgesia, the anesthesia assistant left
the room and trained anesthesia nurses and midwives who
were blinded to the analgesia type, monitored the FHR and
FM by a cardiotocograph and maternal hemodynamics 5
min before analgesia administration, and then at intervals
of 5, 10, 20, 40, and 60 minutes, and every 30 minutes un-
til the end of delivery. The data were recorded in question-
naires.

The sample size was calculated based on 2 proportional
formula (28) with assuring a 25% incidence of hypotension
after neuraxial blocks (maximum error type 1 of 0.05 and
power of 80%). Therefore, 50 cases in each group were se-
lected and blinded to the type of analgesia (29).

Statistical analysis was performed by SPSS version 22
software (IBM SPSS Inc.) using the chi-square test for nom-
inal variables. We used the independent t-test for continu-
ous variables with normal distribution and Mann Whitney
U test for non-normally distributed variables. We assessed
normal distribution by the Kolmogorov-Smirnov test and
the equality of variances by the Leven test. A P value of 0.05
was considered statistically significant.
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4. Results

In this study, 100 women were enrolled in two groups
(50 in the EA group and 50 in the CSE group). Table 1 shows
the age, 1-minutes and 5-minutes Apgar scores, and the
type of delivery in both groups.

The delivery type was not significantly different be-
tween the groups, as shown in Table 1. The percentages
of mothers who underwent C/S were 4% and 14% in the
EA and CSE groups, respectively (P = 0.08). The indica-
tions of cesarean section were as follows: prolonged labor
phase (4 cases), bradycardia and fetal distress (3 cases), and
meconium-stained amniotic fluid (2 cases).

Table 1 summarizes the mean FHR at the pre-definite
intervals. There was no significant difference in the mean
FHR between the groups (P > 0.05).

Table 2 also shows FM in both groups, with no signif-
icant difference between the groups (P > 0.05). We ob-
served one undesirable FM in the EA group and two cases
in the CSE group. The mothers underwent C/S in all of these
cases.

Maternal hemodynamic variables were monitored pre-
and post-block until delivery. SBP, DBP, HR, and SpO2

showed no significant differences between the two groups
(Table 1). As depicted in Figure 1, SBP decreased initially af-
ter block in both groups and reached the lowest values at
the time of delivery in the EA group. DBP and HR showed
almost the same changes during delivery in both groups,
as indicated in Figures 2 and 3.
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Figure 1. Systolic BP alteration trend in two groups. -5 min: 5 minutes before anes-
thesia, 5 min: 5 minutes after anesthesia.

5. Discussion

The present study demonstrated no significant differ-
ences between EA and CSE analgesia groups in terms of
FHR, FM, and 1-minutes and 5-minutes Apgar scores. Mater-
nal hemodynamic variables (SBP, DBP, HR, and SpO2) were
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Figure 2. Diastolic BP alteration trend in two groups. -5 min: 5 minutes before anes-
thesia, 5 min: 5 minutes after anesthesia.
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Figure 3. Heart rate alteration trend in two groups

comparable in both groups. However, the failed vaginal de-
livery rate was lower in the EA group than in the CSE group.
There was no statistically significant difference in the inci-
dence of C/S between the groups. Therefore, the two meth-
ods had no priority to each other. FHR, FM, BP, and HR are
essential parameters to measure during neuraxial analge-
sia.

Evidence suggests that the CSE technique is associated
with more rapid analgesia onset, more efficacy in the first
stage of labor (14, 17, 18) and lower rescue analgesia than
the epidural technique (16). However, CSE analgesia is as-
sociated with more abnormal FHR changes, as reported in
some studies. Valensise et al. demonstrated from among
86 parturients who received CSE analgesia, 14 cases showed
abnormal FHR changes after neuraxial injection (30). In a
meta-analysis conducted by Hattler et al. comparing CSE
and epidural analgesia, the CSE method was associated
with a more significant decrease in FHR (10.4%) than the
epidural technique (5.2%) (20). It has been suggested that
epidural analgesia is safer for the fetus than the systemic
methods. Reynolds et al. compared fetal outcomes and
Apgar scores between epidural analgesia and systematic
opioids. They found that both variables had better con-
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Table 1. The Comparison of the Groups in Age, Apgar Score, Delivery Type, and FHR at Definite Intervalsa

Variable Epidural CSE P Value

Age 27.80 ± 4.59 27.62 ± 4.49 0.84

1-min Apgar score 8.82 ± 0.59 8.84 ± 0.42 0.84

5-min Apgar scores 9.46 ± 0.54 9.58 ± 0.49 0.25

NVD, No. (%) 48 (96) 43 (86) 0.08

C/S, No. (%) 2 (4) 7 (14)

FHR, min

-5 140.9 ± 11.4 138.9 ± 11.6 0.39

5 138.6 ± 12.7 139.5 ± 12.8 0.70

10 139.8 ± 17.1 139.0 ± 19.1 0.81

20 140.5 ± 10.3 142.8 ± 11.4 0.31

delivery time 140.9 ± 13.0 138.9 ± 13.7 0.45

SBP, min

-5 124.5 ± 11.8 122.5 ± 14.4 0.39

5 123.2 ± 14.5 119.3 ± 13.3 0.70

10 122.2 ± 16.8 119.7 ± 14.5 0.81

20 120.6 ± 13.5 121.2 ± 16.0 0.31

delivery time 128.6 ± 12.6 126.0 ± 12.1 0.45

DBP, min

-5 78.1 ± 9.6 74.6 ± 10.8 0.10

5 73.7 ± 12.4 73.4 ± 11.4 0.90

10 73.0 ± 11.3 71.8 ± 12.1 0.60

20 72.5 ± 12.1 72.8 ± 13.0 0.90

delivery time 77.1 ± 10.4 77.4 ± 10.7 0.88

HR, min

-5 93.2 ± 13.5 89.6 ± 13.3 0.18

5 90.9 ± 13.8 89.7 ± 11.6 0.64

10 93.2 ± 14.8 87.3 ± 12.0 0.32

20 92.6 ± 15.6 88.9 ± 12.8 0.19

delivery time 96.5 ± 15.1 98.4 ± 16.4 0.54

Sat, min

-5 97.3 ± 1.2 97.6 ± 0.9 0.28

5 97.5 ± 1.1 97.5 ± 1.2 0.93

10 97.7 ± 1.0 97.7 ± 1.4 1.00

20 97.7 ± 1.0 97.5 ± 1.4 0.59

delivery time 97.5 ± 15.1 97.8 ± 16.4 0.19

Abbreviations: C/S: cesarean section; DBP: diastolic BP; FHR: fetal heart rate; HR: heart rate; NVD: normal vaginal delivery; Sat: O2 saturation; SBP: systolic BP.
a -5 min: 5 minutes before anesthesia. 5 min: 5 minutes after anesthesia.

ditions in the EA group (25). In a comparative study of
NVD (normal vaginal delivery) with epidural analgesia and
CSE, Palmer et al. evaluated FHR, Apgar scores, and the in-
cidence of C/S. The incidence of FHR abnormal trends in

the epidural and CSE groups was 6% and 12%, respectively,
while there was no significant difference in other variables
between the groups (26). However, many studies have
found no significant differences between epidural and CSE
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Table 2. Fetal Movement at Definite Intervalsa

FM Group Good Bad P Value

FM -5 min
Epidural 50 0

-
CSE 50 0

FM 5 min
Epidural 50

-
CSE 50 0

FM 10 min
Epidural 50 0

-
CSE 50 0

FM 20 min
Epidural 50 0

-
CSE 50 0

FM delivery time
Epidural 49 1

0.55
CSE 48 2

Abbreviation: FM, fetal movement.
a -5 min: 5 minutes before anesthesia. 5 min: 5 minutes after anesthesia.

techniques in terms of fetal safety and neonatal outcomes
(31). Some studies have suggested that the incidence of C/S
is similar in both methods and the analgesic technique was
not considered a significant factor. A comparative study
of normal delivery with epidural and CSE analgesia con-
ducted by Simmons et al. suggested that the CSE method
resulted in more rapid pain relief and that there were no
significant differences between the two groups in terms of
Apgar scores, the incidence of C/S, and hypotension (16).
The comparison of the two anesthesia groups [CSE (n =
1964) and epidural (n = 4533)] in Maternal La Paz Hospi-
tal showed that the analgesic quality was better in the CSE
than in the EA group, but there was no significant differ-
ence in obstetrical outcomes and maternal/fetal safety (17).
Bhagwat et al. (19) studied the CSE method versus epidural
analgesia among 60 pregnant women with normal vaginal
delivery. The CSE group was associated with faster cervical
dilation and shorter first labor phase. The C/S rate was not
significantly different between the two groups (2) patients
(6.6%) in the CSE group versus none in the epidural group].
There was no significant difference between 1-minutes and
5-minutes Apgar scores (19). In the study by Patel et al., CSE
(n = 62) and epidural (n = 53) anesthesia were administered
for NVD, showing no significant difference in terms of FHR
and Apgar score between the groups (27).

Several studies comparing epidural and CSE methods
have shown no differences in maternal safety and hypoten-
sion incidence (16, 17). Similar results were obtained in
the present study, as well. There were no significant differ-
ences between the two groups in terms of fetal safety (i.e.
FHR and FM) and maternal safety (i.e. hemodynamic vari-
ables). Apgar scores were approximately equal at the first
and fifth minutes in both groups, and they did not show
significant differences. Overall, this study supports other

studies that both methods of analgesia are safe for mother
and fetus, and they do not increase the rate of cesarean de-
livery.

In conclusion, the present study demonstrated no sig-
nificant difference between the EA and CSE techniques in
terms of fetal and maternal hemodynamic alterations, Ap-
gar scores, and C/S incidence. More research is needed to
investigate the incidence and causes of C/S after analgesia.
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