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Abstract 
Background & objective: Childbirth is an important phenomenon in the life of the mother and although this 
experience is the wish of every mother, it also concerns her due to the labor pain and the possible dangers that 
threaten her. There are several medications for painless delivery, such as epidural analgesia with the help of 
bupivacaine and ropivacaine. The aim of this study was to compare the efficacy of painless delivery with epidural 
method by bupivacaine and ropivacaine in women candidates for painless delivery. 

Methodology: This study is a double blind randomized clinical trial. In this study, patients were randomly divided 
into two equal groups of bupivacaine and ropivacaine using cubic random method. The demographic data, incidence 
of cesarean section and mean birth phases were evaluated. Finally, data were analyzed using SPSS 22 software, 
ANOVA and T-test. 

Results: A total of 112 patients were enrolled in the study. There was no significant difference between the two 
groups in terms of mean active phase of labor, mean Apgar score of min 1 and 5, incidence of cesarean section and 
mothers motor block score, but the mean of the second phase of labor and mean use of delivery helping instruments 
(such as forceps and vacuum) were lower in the ropivacaine group. Also, the mean score of patients' satisfaction 
was higher in ropivacaine group. 

Conclusion: It could be concluded that the combination of ropivacaine and fentanyl versus the combination of 
bupivacaine and fentanyl was a very suitable combination for controlling labor pain by epidural method, while it did 
not increase the rate of cesarean section and did not have a negative effect on neonatal Apgar scores of min 1 and 
5, it had a significant effect on decreasing the mean of second stage of labor, decreasing the use of delivery helping 
instruments and increasing patient satisfaction score.  
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1. Introduction 
Childbirth is an important phenomenon in the life of a 

mother 1 and although this experience is the wish of  

 

every mother, it is also followed by her concern over 

the pain of childbirth and the potential dangers that 

threaten her. 2 Labor pain is one of the most 
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excruciating pain that women experiences in their 

lifetime. 3 Several studies have considered it to be the 

most severe pain, such as amputation. 4 Severe labor 

pain has adverse effects on the mother and fetus, 

including increased cardiac output, increased blood 

pressure and mother's heart rate, decreased 

contractility, slow delivery, decreased placental blood 

flow, and limited oxygen supply to the fetus. 5 The 

most common reason for choosing cesarean section 

was fear (48.3%) and maintaining fetal health 

(18.3%). The most common cause of fear is fear of 

labor pain and the absence of measures to relieve it. 6 

Therefore, the emphasis has always been on using 

different methods of painful delivery to increase 

mothers' satisfaction and reduce the complications of 

childbirth. Today, labor analgesia is performed in a 

variety of ways, including psycho-prophylaxis TENS, 

systemic drug administration, inhalation techniques, 

neural axis blocking, and techniques such as caudal 

block or para-servical block at a more limited level. 

Spinal anesthesia and epidural anesthesia or a 

combination of the two may cause more complete 

analgesia. 7 

Epidural anesthesia is one of the most popular 

methods of inducing labor pain with central nerve 

block used by local anesthesia close to the nerves that 

are widely used to relieve pain. 8 Drugs used for 

epidural anesthesia include fentanyl, bupivacaine and 

ropivacaine. 

Fentanyl is a potent opiate drug that is 75 times more 

potent than morphine and is used to induce analgesia 

and anesthesia in various ways. 9 

Bupivacaine is one of the topical anesthetic drugs of 

the amide group with a mechanism to inhibit the 

passage of sodium through specific sodium channels 

and nerve impulse blocks. As the sodium permeability 

decreases, it results in a depolarization of the nerve and 

is easily stimulated by the decrease. It is one of the 

long-acting drugs with concentrations of 0.5% and 

0.25% and its maximum dose without epinephrine is 

175 mg gram and 225 mg with epinephrine.10 

Ropivacaine can be considered an amide topical 

anesthetic that is similar to bupivacaine and has a 

lower block of movement than bupivacaine, so it may 

allow the patient to be discharged earlier from 

Recovery. 11 

The aim of this study was to determine the efficacy of 

painless delivery by two methods of bupivacaine and 

ropivacaine in women candidates for painless 

delivery. 

2. Methodology 
This study is a randomized, double blind clinical trial 

for all pregnant women referred to Taleghani Hospital, 

Arak, Iran, who were candidates for natural delivery 

who met the inclusion criteria. In all stages of research, 

all ethics statements in Helsinki Research and 

Research Committees in Arak University of Medical 

Sciences were considered. Code of Ethics 

IR.ARAKMU.REC.1397.134 was adopted on 

8/19/2019. The registration code at the Iran Clinical 

Trial Center is IRCT20180903040936N1. 

Inclusion criteria included ASA grades II, full term 

(37-42 weeks gestation) mothers, with singleton 

pregnancy, who gave informed consent to participate 

in the study.  

All patients in epidural group in which epidural block 

failed, and the parturients who had to undergone 

caesarean section for emergency reasons (such as 

placental abruption, umbilical cord prolapse, etc.) 

were excluded. 

Only the anesthesiologist in charge of the study was 

aware of the type of study and the study groups, while 

the injectable drug type were concealed from the 

patients. Also, the project intern in charge of filling out 

the questionnaires was not aware of the groups 

according to the injectable drug and only knew the 

groups based on A and B and filled out the 

questionnaires accordingly. 

The patients were randomly divided into two equal 

groups of epidural anesthesia either with bupivacaine 

or ropivacaine, using cubic random method. Thus, 56 

parturients undergoing painless delivery (epidural 

anesthesia) were treated with bupivacaine. Parturients 

were administered 3-5 ml/kg of crystalloid fluids. In 

sitting position they underwent epidural anesthesia 

with 0.125% bupivacaine (4-6 ml) and 5 μg fentanyl 

through spinal needle 20G, at L3-L4 or L4-L5 space. 

An epidural catheter was fixed. For maintenance dose, 

a combination of 0.125% bupivacaine and 0.002% 

fentanyl at 6-10 ml / h was used. 
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Table 1: Comparison of age and gestational age of mothers who candidates for painless delivery 

Group/Age and gestational age Bupivacaine group Ropivacaine group p -value 

Average age 2.6 ± 1.24 2.1 ± 2.25 p = 0.4 

Average gestational age 3.7 ± 2.38 6.1 ± 2.39 p = 0.6 

Table 2: Comparison of the mean Apgar scores of min 1 and 5, in candidates for painless delivery 

Group/Apgar score Bupivacaine group Ropivacaine group p - value 

Mean Apgar score at min 1 8.85 ± 0.95 8.91 ± 0.77 p = 0.4 

Mean Apgar score at min 5 9.83 ± 1.1 9.79 ± 0.98 p = 0.4 

 

In the second group, considered as ropivacaine group, 

after obtaining informed consent, 56 pregnant women 

who were candidates for natural delivery underwent 

painless delivery (epidural anesthesia) with 

ropivacaine. Patients in this group received a 16 mg 

ampoule of ropivacaine (8 ml) and 1 ml opioid, 

equivalent to 500 μg of fentanyl, which we brought to 

12 ml with distilled water. 

Sample size: 

( 𝒛𝟏−𝜶/𝟐 + 𝒛𝟏−𝜷)𝟐 (𝜹𝟏+𝜹𝟐)𝟐

(𝝁𝟏−𝝁𝟐)𝟐n =  

𝛼
2⁄ = 1.96-z1 

𝛽 = 1.28-z1 

𝜇1: 267 𝛿1 = 77 

𝛿2: 51                                     𝜇2 = 212 

= 56 × 2 = 112N                                             ≅ 56n 

Statistical analysis: For both groups, a questionnaire 

containing demographic information, incidence of 

cesarean section and mean delivery phases was 

completed. Finally, data were analyzed using SPSS 22 

software and ANOVA and T-test was statistically 

analyzed. 

3. Results 
A total of 112 patients were included in the study 

based on inclusion and exclusion criteria and were 

divided into two groups: ropivacaine and bupivacaine. 

In Table 1, the comparison of age and gestational age 

of mothers who were candidates for painless delivery 

in the two groups of bupivacaine and ropivacaine were 

evaluated and the mean age (P-value = 0.4) and mean 

gestational age (P-value = 0.6) were compared 

between the two groups. No significant difference was 

observed and the mean age of both groups was 25 

years and mean gestational age was 38.5 weeks. 

The mean duration of active phase (in hours) in the 

bupivacaine and ropivacaine groups were 3.1 ± 0.78 

and 3.04 ± 0.28 respectively and phase II (in min) in 

the mothers candidate for painless delivery in the two 

groups were 52.8 ± 4.9 and 39.7 ± 4.6 respectively,  

There was no significant difference between the two 

groups in terms of mean active phase of labor (p = 0.4) 

and the average active phase of labor was 

approximately 3 hours in both groups. However, there 

was a significant difference between the two groups in 

terms of mean phase II. But there was a significant 

difference between the two groups regarding the mean 

Figure 1: Comparison of the incidence of 
cesarean section and the rate of use of helping 
insrumes 
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of the phase II of labor (p = 0.01). Significantly, the 

mean of the second phase of labor was lower in the 

ropivacaine group. 

Comparing the mean Apgar scores of min 1 and 5 of 

neonates, the mothers candidates for painless delivery 

in the two groups of bupivacaine and ropivacaine were 

compared in Table 2 and the results showed that 

between the two groups, the mean of Apgar scores of 

min 1 and 5, there was no significant difference was 

observed in painless delivery (p = 0.4). In both groups, 

the mean Apgar score of min 1 was 8.8 and min 5 was 

7.9. 

The percentage of cesarean section in the two groups 

was 1.78% and 1.80%, respectively. The mean use of 

delivery helping instruments (such as forceps and 

vacuum) was 5.37% and 1.78%, respectively. There 

was no significant difference between the two groups 

regarding the incidence of cesarean section in the 

mothers candidates for painless delivery (p = 0.4), the 

incidence of cesarean section in both groups was 

7.1%. 

But there was a significant difference between the two 

groups regarding the use of delivery helping 

instruments (such as forceps and vacuum) and the 

mean use of these devices was significantly lower in 

the ropivacaine group (p = 0.01). 

The mean scores of satisfaction for mothers in the 

bupivacaine group and ropivacaine group were . ± 0

52.67 vs. 2.3 ± 0.86 (p =0.02) respectively. The results 

showed that there was a significant difference between 

the two groups in the mean score of satisfaction of 

mothers who were candidates for painless delivery, the 

mean score of satisfaction was higher in the 

ropivacaine group (P-value = 0.02). 

Regarding mean motor block score, in mothers who 

were candidates for painless delivery in the 

bupivacaine group was 2.76 ± 0.78 and in the 

ropivacaine group was 2.92 ± 0.81; according to these 

results no significant difference was observed between 

the two groups.  

4. Discussion 
In the world, about 200 million pregnancies occur each 

year, mostly resulting in live births. But for some 

women, delivery is not satisfactory and is associated 

with pain, fear, and suffering.12 Labor pain is one of 

the most severe pain women experience in their lives, 

with 35 to 58% of women describing it as 

unbearable.13 Obtaining the right combination for 

epidural anesthesia is one of the important goals of 

anesthesiologists and gynecologists while giving birth 

is a physiological process and always emphasizes 

normal delivery over cesarean section, but with severe 

pain that can be unbearable to the mother and even 

harmful to the fetus.14, 15 Epidural anesthesia has been 

widely accepted as the most effective pain relief 

method in recent decades, while the choice of drug 

combination used in epidural anesthesia is important, 

so this study compared two drug compositions, 

bupivacaine and ropivacaine. 

 The results of this study showed that the mean of 

phase II of labor was significantly lower in 

ropivacaine group. In a study conducted by Kamali et 

al, in 2017, the delivery phases of painless delivery 

were compared with epidural, general analgesia with 

Entonox and the control group. The results of this 

study indicated that painless delivery techniques such 

as entonox and epidural did not increase the duration 

of the active and second phase of labor but rather use 

of entonox could significantly decrease the duration of 

the second phase of labor.1 The results of our study 

were consistent with this study, because in our study 

the two drug combinations used in epidural anesthesia 

did not have a different effect on the active phase of 

labor and the mean active phase of labor was similar 

in both groups. However, the mean of the second stage 

of labor was lower in the ropivacaine group. 

In a 2015 study by Shanbin Guo et al., They compared 

epidural anesthesia to reduce labor pain with two 

combinations of bupivacaine and ropivacaine, the 

results of a meta-analysis of 50 clinical trials and 

motor block was more frequently reported in the 

bupivacaine group. Delivery helping instruments, 

oxytocin induction and cesarean delivery were also 

reported. 16 The results of this study were almost in 

line with our study, because in our study the rate of 

cesarean section and mean active phase of labor in the 

two groups were similar. However, in our study the 

motor block was similar in the two groups and the use 

of delivery helping instruments was less frequently 

reported in the ropivacaine group. Also, the 

satisfaction score in the ropivacaine group was higher 
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in our study than in the bupivacaine group. In this 

study, there was a significant difference between the 

two groups in the mean score of satisfaction for 

mothers who were candidates for painless delivery and 

the mean score of satisfaction was higher in the 

ropivacaine group. 

In another study by T. N. Chethanananda et al., 2017, 

they compared the efficacy of the minimum 

concentration of ropivacaine and bupivacaine for 

painless delivery by the epidural method. The results 

of this study, which were performed on 60 mother 

candidates for analgesia, showed no significant 

difference in pain score, motor block and satisfaction 

score in the two groups.17 The results were 

inconsistent with our study because in our study the 

mean of second stage of labor in the ropivacaine group 

was lower than the bupivacaine group and the mothers' 

satisfaction in using the ropivacaine group was higher 

than the bupivacaine group. The cause of this 

difference may be due to the dose of the compounds 

used in painless delivery by epidural method. 

Also, in this study, mean Apgar scores of min 1 and 5 

were not significantly different between the 

bupivacaine and ropivacaine groups. In a 2011 study 

by Millicent Anim Somuah et al., They investigated 

painless delivery without epidural anesthesia, and 

concluded that epidural anesthesia was highly 

effective in reducing labor pain and had no negative 

effect on increased cesarean section or postpartum 

back pain and headache. Also in neonatal Apgar 

scores, there was no decrease in this method. 18 The 

results in this study were somewhat consistent with 

our study, as in our study, both groups had analgesia 

and no adverse effects on Apgar score of 1 and 5 mins, 

respectively. Also, there was no significant difference 

between the two groups in the rate of cesarean section. 

5. Conclusion 
Comparison of our study with our previous studies 

indicates that the combination of ropivacaine and 

fentanyl versus the combination of bupivacaine and 

fentanyl was a very good combination for controlling 

labor pain in the epidural method, while not increasing 

the rate of cesarean section and having no negative 

effect on Apgar score. But it had a very positive effect 

on reducing the mean of the second stage of labor, 

reducing the use of delivery helping instruments and 

increasing patient satisfaction scores. Ropivacaine is a 

suitable alternative to bupivacaine in painless delivery 

with epidural anesthesia. 
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Figure 1: Comparison of the incidence of cesarean section and the rate of use of delivery helping instruments 
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