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Abstract: 
Introduction: Epidural labour analgesia is the most effective and admired method of pain relief. Bupivacaine 
and ropivacaine are the most extensively used local analgesics (LA). All current labour epidurals are 
administered with low strength LA as these minimal doses confines motor blockade with negligible adverse-
effects. So to uncover better option, the current study was planned to compare the effectiveness of ‘0.125% 
bupivacaine’ and ‘0.125% ropivacaine’ for epidural labour analgesia. 
Material and Methods: The present study was a cross-sectional, double blinded hospital based study. The 
subjects were randomly divided into two groups each having 41 subjects i.e. group A received ropivacaine and 
group B received bupivacaine. Preanaesthesia evaluation was done. Anesthesia and delivery was conducted 
considering all standard protocols of the hospital. Vitals, mode of delivery, onset duration and total amount of 
analgesia, APGAR score, VAS score, bromage scale grade, maternal satisfaction score was noted and 
statistically analyzed. A ‘p-value <0.05 was considered significant’.  
Result: The mean age, duration of labour and mean gestational age was almost similar between both the groups 
with no statistical significance. The total duration of analgesia was significantly higher and volume of LA used 
was lower in group B than group A. APGAR score, distribution of subjects based on cervical dilation and mode 
of delivery among both the groups was also almost comparable although spontaneous vaginal delivery was 
prominent. In both the groups, maximum of the subjects had no motor blockade and excellent pain satisfaction 
score. VAS score at 30 minutes and 240 minutes was significantly higher in group A than group B with no 
statistical significance difference observed at other time intervals. 
Conclusion: Our study finds both bupivacaine and ropivacaine epidurally to be comparable & clinically 
indistinguishable in 0.125% concentrations without any adjuvants as degree of motor blockade, maternal 
satisfaction and VAS score were comparable in both the groups. 
Keywords: Analgesia, labour, epidural, bupivacaine, ropivacaine etc. 
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Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
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Introduction

Labour is a tremendously painful physiological 
process and the pain during labour can have 
negative effects on fetal and maternal physiology. 
The inability to tolerate labour pain can increase 
the chances for elective caesarean sections. The 
pain experienced by pregnant female is the chief 
contributor to stress and anxiety [1] and this stress 
response affects both mother and foetus as it 
activates maternal sympathetic nervous system 
affecting cardiovascular (CV) system, respiratory 
system, endocrine system and uteroplacental 
circulation causing uncoordinated uterine 
activity.[2,3] Therefore, pain relief is vital to avoid 
chances of caesarean section and to reduce 
perinatal and maternal morbidity. [4] Neuroaxial 
techniques during labor and delivery have reported 
significantly lesser pain scores with higher 
maternal satisfaction. Additionaly these techniques 

have very few side effects on fetal physiology and 
maternal pulmonary and CV functions. [5] Epidural 
labour analgesia is the most effective and admired 
neuroaxial method of pain relief. [6] Epidural 
blockade allows conscious participation of mother 
in delivery and prevents gastric aspiration along 
with avoidance of GA (general anaesthetic) drugs. 
During labour, to avoid these adverse effects, 
maintenance of analgesic adequacy is critical. So, 
the care providers adjust requirement and dose of 
the analgesic based on many factors like foetal 
condition, pain tolerability, predicted labour 
duration etc. Ideal analgesic drugs used during 
labour should have lesser motor blockade along 
with extended period of action, less perinatal 
transfer and no side effects on the fetus and mother. 
Many local analgesics (LA) meet few of the criteria 
of ideal analgesic drugs and out of all, bupivacaine 
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is the most extensively LA used. These days less 
potent ropivacaine is rising as preferred LA  during 
labour as it is less toxic to CV and nervous system 
along with improved differential motor and sensory 
blockade than bupivacaine [7] due of its 
physicochemical and structural properties. [8] 

With the promising idea of nominal LA volumes & 
doses, all current labour epidurals are administered 
with walking epidurals i.e. negligible strength LA 
doses of 0.125% - 0.0625% [9] as these minimal 
doses confine motor blockade with negligible 
adverse-effects and do not interfere with the labour 
progress. For ‘labour analgesia, programmed 
intermittent bolus injections into the epidural 
space’ are more effective than other techniques, as 
second stage of labour is significantly short so total 
anesthetic used is considerably less with higher 
maternal satisfaction. [10,11]  

Hence, the current study was planned to compare 
the effectiveness of low concentrations of ‘0.125% 
bupivacaine’ and ‘0.125% ropivacaine’ with 
programmed intermittent bolus injections of top-up 
doses of low volumes of 5 ml for epidural labour 
analgesia. Till date very few studies are 
documented comparing efficacy of ‘bupivacaine’ 
and ‘ropivacaine’ alone as epidural analgesia for 
labour, so this study was planned without any 
adjuvants.  

Material and Methods 

Our study was a double blinded, cross-sectional 
hospital based study conducted at Gouri Devi 
Institute of Medical Sciences and Hospital for a 
period of around one year from August 2022 to 
July 2023 after attaining ethical clearance from 
institutional ethics committee. A total of 82 
primigravida females requiring epidural analgesia 
during active labour were enrolled in the study after 
obtaining informed consent. Pregnant females with 
vertex presentation in labour and no complications 
with dilatation of cervix of around 3 to 6 cm having 
‘ASA (American Society of Anesthesiologists)’ 
physical status I or II with singleton were taken as 
subjects or participants of the study.  

Females who were overweight (>115kg), not 
willing to participate, had allergy to study drugs, 
infection at epidural catheter insertion site or had 
impaired coagulation profile were excluded from 
the study. The subjects were randomly divided into 
two groups i.e. group A or group B, each having 41 
subjects.  Computer-generated random allocation of 
the participants to any of the 2 groups was done 
using blinded opaque envelopes. Group A was 
comprised of subjects who received 10ml of 
‘0.125% ropivacaine’ as bolus. Group B had 
subjects who received 10ml of ‘0.125% 
bupivacaine’ as bolus. The study was a double 
blinded to the participants, anaesthesiologist and 
the care providers. Preanaesthesia evaluation was 

conducted for both the groups in detail i.e. 
condition of the membrane, gestational age and 
demographic data was noted. Procedure was 
explained to the subjects and then in sitting 
position, standard monitors were applied to note the 
baseline vitals.   Epidural space between L3-L4 or 
L4-L5 was spotted using a 18G Tuohy’s needle and 
then a secured 18G intravenous (IV) cannula 
already loaded with 300ml ringer’s lactate was 
inserted approximately 3cms into the epidural 
space.  

After fixing the position, a test dose was given. 
Participants of group A and group B received 10ml 
of ‘0.125% ropivacaine’ and ‘bupivacaine’ 
respectively as bolus. Intermittent bolus injections 
of 5ml of respective LA were administered every 
60minutes to maintain the analgesia. During the 
labour, subjects who experienced insufficient 
analgesia, were administered additional 5 ml of 
anesthesia after 20minutes of previous dose until 
comfort of the patient was attained to maximum 
limit of 10ml/h uptil the delivery.  

The pain score before epidural and after epidural 
was assessed from 0-10 using VAS (Visual Analog 
Scale) score. Degree of motor block was seen by 
bromage scale and maternal pain satisfaction was 
seen on a ‘4-point scale as excellent, good, fair, or 
poor’. In addition vitals, mode of delivery, 
duration, onset and total amount of analgesia used 
among mothers was also observed along with 
‘APGAR (appearance, pulse, grimace, activity and 
respiration)’ score of neonates at 1 and 5minutes. 
All the observations were noted on a prestructured 
proforma and statistical analysis was done using 
SPSS 20 and ‘p-value <0.05 was considered 
significant’.  

Result 

The study was done on pregnant females visiting 
‘Gouri Devi Institute of Medical Sciences and 
Hospital’. The cases were aligned into 2 groups 
based on the epidural LA administered during 
labour i.e. group A received ropivacaine and group 
B received bupivacaine as epidural LA. The mean 
age in group A was 26±2.74years and in group B it 
was 25±3.62years with no statistical difference 
among them. Table 1 shows the demographic and 
other variables of the two groups.  

Duration of labour was non-significantly higher in 
group A i.e. 5.49±3.39hours than group B with 
4.59 ±2.39hours. Mean gestational age of both the 
groups was almost similar with no statistical 
difference among them i.e. 38.34±0.63 and 
38.41±0.85weeks in group A and B respectively. 
Table 1 depicts the onset of analgesia was 
significantly late in group A i.e. at 
8.23±0.88minutes than group B at 
7.08±0.92minutes. The total duration of analgesia 
was significantly higher in group B 
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(47.80±4.15minutes) compared to group A 
(43.20±2.29minutes) although total volume of LA 

administered was significantly low in group B i.e. 
35.60±4.01ml than group A i.e. 38.40±3.09ml. 

  
Table 1: Comparison of demographic and other variables among group A and B 

Parameter GroupA (Mean ± SD) GroupB (Mean ± SD) p-value 
Age (years) 26.00±2.74 25.00±3.62 0.1623 
Duration of labour (hours) 5.49±3.39 4.59 ±2.39 0.1686 
Gestational age (weeks) 38.34±0.63 38.41±0.85 0.6730 
Onset of analgesia (min) 8.23±0.88 7.08±0.92 0.0001 
Duration of analgesia (min) 43.20±2.29 47.80±4.15 0.0001 
Total volume of LA consumed (ml) 38.40±3.09 35.60±4.01 0.0007 
 
Figure 1 shows the subjects distributed into 3 groups based on the mode of delivery i.e. ‘spontaneous vaginal, 
instrumental vaginal and caesarean section’ delivery with 77%, 11% and 12% subjects in group A and 75%, 
12% and 13% subjects in group B respectively.   

Figure 1: Distribution of patients based on mode of delivery 
 
Figure 2 clearly depicts that distribution of subjects based on cervical dilation among both the groups was 
almost similar. Group A had 49% subjects with cervical dilation of 3cm and 51% with cervical dilation of 4cm 
in comparison to group B with 41% and 59% subjects having cervical dilation of 3 and 4cm consecutively. 

 
Figure 2: Distribution of patients based on cervical dilation 
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Table 2 compares the APGAR score, Patient 
satisfaction and Bromage scale score of both the 
groups.  

The condition of newborn was assessed by APGAR 
score immediately after birth at 1minute and at 
5minute and the score was comparable among both 
the groups. APGAR score at 1 and 5minute in 
group A was 7.56±0.75 and 8.91±0.25 compared to 
group B with 7.66±0.63 and 8.90±0.26 
respectively. To assess the pain depending on the 
type of LA administered, patient satisfaction score 
was analyzed. In both the groups, experience of 
maximum of the subjects was excellent with 30 
(73.17%) and 28 (68.29%) in group A and group B 

consecutively. Experience of rest of the subjects i.e. 
11 (26.82%) in group A & 13 (31.71%) in group B 
was analyzed to be good. None of the subject had 
fair or poor pain experience in either of the groups. 
Further, to measure the degree of motor blockade, 
bromage scale was used in both the groups. 
Maximum of the subjects in both the groups were 
of grade 0 with no motor blockade i.e. 36 (87.80%) 
followed by grade 1, 2 and 3 with partial, almost 
complete and complete blockade.  

Group A had 4 (9.75%) and 1 (2.44%) subjects 
falling into grade 1 and 2 respectively. Group B 
had 5 (12.19%) and 0 (0.00%) subjects with grade 
1 and 2. Both groups had no subject with grade 3. 

 
Table 2: Comparison of Bromage scale grade, APGAR and Patient satisfaction score among groupA and 

group B 
Variable GroupA GroupB p-value 
APGAR score 1min 7.56±0.75 7.66±0.63 0.5152 

5min 8.91±0.25 8.90±0.26 0.8595 
Patients satisfaction score n 
(%) 

Excellent 30 (73.17%) 28 (68.29%)  
Good 11 (26.82%) 13 (31.71%) 
Fair 0 0 
Poor 0 0 

Bromage scale grade 
n (%) 

0 36 (87.80%) 36 (87.80%)  
1 4 (9.75%) 5 (12.19%) 
2 1 (2.44%) 0 (0.00%) 
3 0 (0.00%) 0 (0.00%) 

 
Table 3 illustrates the comparison of ‘VAS score’ 
among groupA and groupB. In both the groups 
VAS score was almost comparable.  

Mean VAS score at 0, 5, 15, 30, 60, 90, 120, 150, 
180, 210 and 240minutes in group A was found to 
be 8.59±0.75, 4.44±0.70, 0.39±0.76, 0.76±0.27, 
0.66±0.78, 0.39±0.60, 0.51±0.58, 0.61±0.62, 
0.72±0.60, 1.08±0.68 and 1.74±0.49 respectively 
whereas group B had VAS score of 8.39±0.75, 

4.69±0.71, 0.41±0.66, 0.26±0.50, 0.45±0.60, 
0.59±0.80, 0.76±0.69, 0.74±0.67, 0.71±0.59, 
1.07±0.60 and 1.24±0.47 respectively on the same 
time interval.  

VAS score of groupA was significantly greater 
than groupB at 30minutes and 240minutes. The 
difference in ‘VAS score’ among both groups at 0, 
5, 15, 60, 90, 120, 150, 180 and 210minutes was 
found to be statistically non-significant. 

 
Table 3: Comparison of VAS score between groupA and groupB 

VAS score at GroupA (Mean ± SD) GroupB (Mean ± SD) p-value 
0min 8.59±0.75 8.39±0.75 0.2308 
5min 4.44±0.70 4.69±0.71 0.1123 
15min 0.39±0.76 0.41±0.66 0.8991 
30min 0.76±0.27 0.26±0.50 0.0001 
60min 0.66±0.78 0.45±0.60 0.1756 
90min 0.39±0.60 0.59±0.80 0.2040 
120min 0.51±0.58 0.76±0.69 0.0796 
150min 0.61±0.62 0.74±0.67 0.3646 
180min 0.72±0.60 0.71±0.59 0.9395 
210min 1.08±0.68 1.07±0.60 0.9439 
240min 1.74±0.49 1.24±0.47 0.0001 
  
Discussion: The current study was a cross-
sectional hospital based study conducted at ‘Gouri 
Devi Institute of Medical Sciences and Hospital’ on 
82 primigravida females in labour from August 
2022 to July 2023. Labour pain intensity fluctuates 

with different labour stages and is experienced to 
be the most severe form of pain. [12] For pain 
relief in labour, the most common and accepted 
technique called as the “Gold standard” is epidural 
analgesia. [13] Through epidural route, the nerves 
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can be blocked to produce sufficient analgesia. The 
most commonly administered drugs for epidural 
analgesia in different concentrations are 
bupivacaine and ropivacaine. So the study was 
done to compare effectiveness of ‘0.125% 
bupivacaine’ and ‘0.125% ropivacaine’ for epidural 
labour analgesia. Subjects were randomly assigned 
into 2 groups each having 41 participants. The age 
of participant and gestational age in both the groups 
was comparable. The outcome is in concordance 
with the study by Meister et.al. [14] as they found 
nearly similar mean age in both the groups. 
Another study by Kalpana Kulkarni et.al. [13] 
Found similar outcome regarding gestational age in 
both the groups. Duration of labour in current study 
was non-significantly more in groupA than groupB. 
The finding is strongly supported by a study of 
Medge D. Owen et.al. [15] The analgesia in group 
A of our study was started at 8.23±0.88min which 
was significantly late than group B.  The findings 
are in harmony with the study by K Udaya Bhaskar 
et.al. [16], Finegold H et.al. [17] And Shenvi SS 
and Jaiswal AV [18] as they also found significant 
early onset of analgeaia in bupivacaine group. The 
reason behind late onset of analegesia in group A 
could be the lower lipid solubility of ropivacaine 
which increases entry time of the drug to block 
nerve transmission. In our research, duration of 
analgesia in groupB was significantly more than 
ropivacaine group. This outcome is also supported 
by K Udaya Bhaskar et.al [16] along with other 
studies done by Greg C. Meister et.al, [14] ‘Kumar 
GS’ et.al., [19] and ‘Kulkarni K’ [13] Further in 
current study the total volume of LA consumed was 
significantly higher in group A compared to group 
B which is in disagreement with the study by 
‘Meister GC’ et.al., [14] as they found 
comparatively lesser values in group A. 

As far as cervical dilation is concerned, subjects in 
current study were presented with cervical dilation 
of 3-4cms which could be due to less mediators 
liable for uterine activity.(20) The result is in 
concordance with the study by Chora and Hussain 
[21] and Kulkarni K [13] as they also observed 
similar findings and concluded that subjects in 
early labour administered with the drugs is linked 
with fast cervical dilation.  

Further present study observed that maximum cases 
had spontaneous vaginal delivery followed by other 
modes of delivery and distribution of subjects in 
both the groups was similar depicting that mode of 
delivery does not get influenced by the type of LA 
used. The findings are strongly in harmony with the 
study by Chethananand et.al.,[22] Halpern 
et.al,[23] and Chetty et.al.[24] although few studies 
believe that vaginal delivery can get influenced by 
the type of LA used for epidural analgesia.[25] 
Maximum subjects in our study had bromage scale 
grade of 0 either administered with bupivacaine or 

ropivacaine followed by grade 1 and grade 2 with 
none of the subject falling into grade 3 possibly due 
to low concentration of LA used, as motor 
blockade chiefly relys on concentration, volume & 
strength of LA administered.[25] The findings is in 
concordance with the study by Gündüz et.al.[25) 
and K Udaya Bhaskar et.al.[16] Although our study 
is in contrast to study by Halpern et.al.[23] and 
Fernández-Guisasola J et.al.,[26] as they found 
bupivacaine and Kumar GS et.al.,[19] who found 
ropivacaine to be related with higher grade of 
bromage scale. Thus severance of sensory to motor 
blockade depending on type of LA used may be 
clinically evident only at higher concentrations. In 
present study, in neonates APGAR score was 
analyzed at 1min and 5min and it was assessed to 
be alike in both the groups with no statistical 
significance.  

This finding indicates that type of LA used has no 
direct effect on the fetus and is nearly in harmony 
with the study by Kalpana Kulkarni et.al.[13] and 
K Udaya Bhaskar et.al.[16]  Maternal satisfaction 
score in our study was observed to be similar in 
both the groups i.e. excellent and good. This shows 
that ropivacaine and bupivacacine, both showed 
appreciable control over pain. This is in accordance 
with the study by K Udaya Bhaskar et.al.[16] and 
Steinstra R et.al.,[27] The present study showed 
insignificant and comparable mean VAS scores 
between the two groups at different time intervals. 
At 30min and 240mins the values were 
significantly raised in ‘ropivacaine’ group. This 
outcome is strongly supported by the study of 
Kumar GS et.al.,[19] K Udaya Bhaskar et.al.[16] 
and ‘Kulkarni K and Patil R’[13] The results of our 
study showed both LAs to be clinically equipotent 
and indistinguishable at low concentrations as 
depicted by different variables, bromage scale 
grade, maternal satisfaction and VAS scores.  

The possible reason could be that the myelinated 
small nerve fibres have comparatively more 
sensitivity than non-myelinated and large fibres, 
thus even at low concentration, analgesia is 
produced by blockage of Aγ and Aδ fibres. Three 
recent researches have proposed bupivacaine as 
more potent LA than ropivacaine [28-30] but 
clinical use of the findings is unknown. Few other 
studies have reported benefits of ropivacaine which 
can be more visible with higher concentrations of 
LAs used.  

Conclusion 

The current research was done to see the efficiency 
of 0.125% bupivacaine & 0.125% ropivacaine as 
epidural labour analgesia. Our study finds both 
bupivacaine and ropivacaine to be comparable and 
clinically indistinguishable when given epidurally 
in 0.125% concentrations without any adjuvants in 
small volumes as intermittent bolus doses. Either of 
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the drugs showed no effect on mode of delivery 
and foetal outcome although onset of rovacaine 
was late and more volume was consumed in the 
study.  

As far as quality of analgesia is concerned, both 
bupivacaine and ropivacaine were found to have 
similar quality as degree of motor blockade, 
maternal satisfaction score and VAS score were 
comparable in both the groups. Ropivacaine being 
safer can be considered over bupivacaine and these 
benefits can be apparent with higher doses of the 
drug.  
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