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Introduction: We undertook this study to compare the analgesic efficacy of 0.1%
bupivacaine and 0.1% ropivacaine with fentanyl using patient controlled epidural analgesia.
Materials and methods: 60 parturients of ≥ 36 weeks of gestation with cephalic presentation
in spontaneous labour with cervical dilatation ≤ 5cms and baseline pain score of ≥ 30 on
visual analogue scale (VAS), were enrolled in the study. Group I received 10 ml bolus of
0.1% bupivacaine with fentanyl 2µg/ml while Group II received 10 ml bolus of 0.1%
ropivacaine with fentanyl 2µg/ml followed by patient controlled epidural analgesia (PCEA)
using PCA pump. The primary outcome measured was analgesic efficacy using VAS.
Results: VAS scores during first and second hour were found to be significantly lower in
Group 1 as compared to Group 2 (Figure 1) with a significant difference from their respective
baselines. Group II showed a statistically higher total drug consumption and number of
boluses used (62.33 ± 26.6 vs 48.47 ± 16.7 and1.40 ± 0.8 vs 2.00 ± 0.8 respectively) as
compared to group I (Table 2) (Figure 3). The motor block showed a statistically significant
difference at 4th, 5th and 6th hours between the two groups (Figure 4).
Conclusion: The present study demonstrated that 0.1% ropivacaine or 0.1% bupivacaine with
fentanyl 2µg/ml used during labour analgesia by PCEA were equally effective for controlling
the labour pain with more total drug consumption and less motor blockade associated with
0.1% ropivacaine as compared to 0.1% bupivacaine.
Keywords: Labour Analgesia, patient-controlled epidural analgesia (PCEA), bupivacaine,
ropivacaine.

Introduction
Providing safe and effective analgesia for pain
relief during labour has been a constant
challenge for the anaesthesiologists.1Neuraxial
epidural analgesia has been seen to completely
relieve the pain of labour and is the ‘gold
standard’ for labour analgesia.2, 3, 4 From among
the vast array of local anaesthetics available,
ropivacaine and bupivacaine are the most
commonly used and approved by the Food and
Drug Authority (FDA) for use in obstetric
analgesia and anaesthesia.5 The combination of a
local anaesthetic with a lipid-soluble opioid
allows the use of lower doses of each agent, thus
minimizing undesirable side effects.6 The use of
low concentrations of ropivacaine along with
opioids have found to be effective in labor

analgesia with minimal motor blockade. We
conducted a study to evaluate and compare the
analgesic efficacy of 0.1% bupivacaine with
fentanyl 2µg /ml and 0.1% ropivacaine with
fentanyl 2µg /ml solutions using PCEA.
Materials and methods
After approval by the institutional ethics
committee and obtaining informed consent from
the patients, a total of 68 parturients with age
more than 18 years, belonging to ASA grade I
and II, presenting with cephalic presentation at ≥
36 weeks of gestation in early spontaneous
labour with cervical dilatation of ≤ 5 cms,
having baseline pain score > 30 on VAS and
patients requesting for labour analgesia, were
selected for the study. The patients who refused
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labour analgesia, who had received parenteral
opioids in last 3 hours, patients on chronic pain
medications, non-cephalic presentations, having
documented allergy to the study drugs and
patients with general contraindications for
neuraxial anaesthesia, were excluded from the
study.
The study was prospective, randomized and
double blind. With the power of the study as
80% and alpha error of 0.05,7 a total of 60
patients were calculated as appropriate sample
size. The patients were randomized into 2
groups by using coded and sealed opaque
envelopes using computer generated random
number tables to receive one of the following
regimens:
Group I - parturients received 0.1% bupivacaine
with fentanyl 2µg /ml, as 10 ml initial bolus.
Group II - parturients received 0.1%
ropivacaine with fentanyl 2µg /ml, as 10 ml
initial bolus.
The patients as well as the primary investigator
who made the various observations after the
epidural catheter placement were blinded to the
group allocation of the patients. There was a
provision of patient controlled epidural boluses
of 5ml of the respective drugs with a lockout
interval of 12 min and a continuous background
infusion of 5 ml/ hour in both the groups using
PCA pump. For insertion of the epidural
catheter, the patient was taken to the clean
labour room (CLR) operation theatre and
intravenous access was obtained and the patient
preloaded with 500-1000 ml of Ringer lactate
solution. Multichannel (Datex Light, Helsinki)
monitors were attached and baseline heart rate
(HR), non-invasive blood pressure (NIBP) and
oxygen saturation (SpO2) was obtained. A
baseline visual analog pain score (VAS based on
a 0–100mm scale, 0 mm = no pain and 100 mm
= worst pain imagined) was also obtained. The
patient was monitored for HR, NIBP, motor
block and SpO2 every 5 minutes for 20 minutes
after bolus and thereafter hourly throughout the
study period. Epidural injection was given using
midline technique with disposable 18G Tuohy
needle with loss of resistance technique. The
patient was observed for 20min and monitored
continuously for HR, NIBP, pain score, time for
the onset of action (VAS<30) and modified
Bromage score8 for motor power in CLR OT
before shifting the patient to labour room for
monitoring of the mother and foetus during the
course of labour. These observations were made

by primary investigator who was blinded to the
group allocation of the patients. In the event of
an inadvertent intravascular or dural puncture by
the epidural needle or catheter, the parturient
was excluded from the study and managed
according to the departmental protocols. The
other variables measured were total consumption
of anaesthetic drugs during the course of labour,
time of onset of sensory block, any side-effects
like nausea and vomiting, duration of second
stage of labour, mode of delivery and Apgar
scores at 1 and 5 minutes. Hypotension was
defined as a decrease in SBP of more than 20%
below baseline, and was treated with left uterine
tilt, IV fluids, and vasopressors (5mg ephedrine
or 50µg phenylephrine IV) as necessary. Overall
maternal satisfaction score with labour analgesia
was assessed and documented.
Statistical analysis
The observations were analyzed using Statistical
Package for Social Sciences (SPSS), by the
following analytical tests. The data about the
age, height, weight, cervical dilatation, onset
time, bolus requirement, duration of 2nd stage
labour, Apgar scoring, total drug consumption
and maternal satisfaction of the parturients in the
two groups was analyzed by the independent
student’s t-test. For the VAS scores and the
motor blockade, the overall difference between
the two groups was analyzed using the MannWhitney test, whereas, the intragroup difference
from their respective baselines was analyzed
using the Wilcoxon Signed Rank test. For
analyzing the data regarding the parturients’ HR,
NIBP and fetal heart rate, intergroup analyses at
each time point was done by independent
student’s t-test. Whereas, the within group
analyses was done using one-way ANOVA
(post-hoc by Dunnett t-test). The difference
between the modes of delivery in the two groups
was analyzed using the Chi-square test.
Results
A total of sixty patients, 30 in each group,
completed the study. The demographic variables
including age, height and weight among the two
groups were comparable (Table 1)
Table 1: Comparison of demographic
characteristics and other parameters
Age in yrs (Mean
± SD)
Height cms
(Mean ± SD)

Group I
26.03 ± 3.11

Group II
25.90 ± 2.38

p value
0.85

158.17 ± 3.32

158.33 ± 2.57

0.82
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Weight kgs
(Mean ± SD)
Parity (Gravida)
(%)
Physical Status
(ASA) (%)
Cervical
Dilatation (cms)
Duration of IInd
stage of labor
(mins)
Mode of delivery
n (%)

63.10 ± 3.85

64.07 ± 3.76

GI 29
GII 1(3.3)
(96.7)
I: 26
II: 4 (13.3)
(86.7)
4.00 ± 0.69

GI 28
(93.3)
I: 25
(83.3)
3.83 ± 0.69

64.44 ± 28.27

61.923 ± 22.51

Overall Maternal
Satisfaction
Score
APGAR Scores
(Mean ± SD)

84.93 ± 7.02

Nausea &
Vomiting n (%)

Norma
l
23
(76.7)

Forc
eps
2
(6.7)

1 min
8.63 +
0.61
3 (10)

Ces
area
n
5
(16.
7)

Norm
al
23
(76.7)

0.33
GII 2(6.7)

0.78

II: 5 (16.7)

0.62
0.35

Force
ps
3 (10)

0.72

Cesare
an
4
(13.3)

Group
Group I

1 min
8.47 +
1.35
1 (3.3)

0.90

5 min
8.90 + 0.30

0.55

p- value

Total drug
consumed(ml)
(Mean ± S.D.)

Total No. of
boluses
(Mean ± S.D.)

48.47 ± 16.735

1.40 ± 0.894

62.33 ± 26.694

2.00 ± 0.845

0.019*

0.010*

0.57

VAS scores during first and second hour were
found to be highly significant between the two
groups with a significant difference from their
respective baselines on intragroup comparison.
(Table 2) The group II (ropivacaine+ fentanyl)
showed a statistically higher total drug
consumption and number of boluses used (62.33
± 26.6 vs 48.47 ± 16.7 and1.40 ± 0.8 vs 2.00 ±
0.8, p< 0.05 respectively) as compared to group
I (bupivacaine + fentanyl) and similar results
were obtained with the total number of boluses
used (p<0.05). (Table 3) The time of onset of
action of local anaesthetic drugs i.e. time for
VAS ≤ 30 was not statistically significant
between the two groups (10.97 ± 2.470 min for
bupivacaine and 11.40 ± 2.884 min for
ropivacaine).
The motor block showed a statistically
significant difference at 4th, 5th and 6th hours
between the two groups with bupivacaine group
showing a significant motor blockade.
Table 2: Comparison of mean VAS scores in
the two groups
Time

Table 3: Comparison of total drug consumption
and total boluses required in the two groups

Group II
81.83 ± 6.92

5 min
8.93 + 0.25

0.88

⃰ p value < 0.05: statistically significant

Group I

Group II

pvalue

(Median VAS)

(Median VAS)

0 Min

89 (85.5 – 91)

87 (79 – 92)

0.325

5 Min
10 Min
15 Min

48 (34 – 54.5)
15 (9.5 – 23.25)
7.5 (0 – 14.25)

43.5 ( 36– 50.5)
15.5 (10.75 – 21)
8 (5 – 15.25)

0.505
0.745

20 Min

6 (0 – 13.5)

8 (2.25 – 15)

0.394

1 Hr

9 (4.5 – 16)

18 (11 – 24)⃰

0.000

2 Hr
3 Hr

17 (13 – 24)
26 (17 – 28)

20 (19.5 – 39)⃰
24 (19 – 29.75)

0.013
0.840

4 Hr

23.5 (18.25 – 31.75)

22 (18 – 28.5)

0.625

5 Hr

19 (18 – 34)

26 (18.5 – 32)

6 Hr
7 Hr
8 Hr

26 (21.5 – 37.25)
-

27.5 (18.75 – 31)
25 (21.5 – 36)
36.5 (31 – 39)

0.766
0.722
0.696

0.554

* p value < 0.05: significant
The mean maternal heart rate, systolic blood
pressure, diastolic blood pressure and the fetal
heart rate were found to be comparable and
statistically non-significant at different time
points between the two groups (p> 0.05)
Discussion
In the present study epidural ropivacaine and
bupivacaine has been used in the concentration
of 0.1% along with 2µg/ml fentanyl because the
earlier studies comparing 0.25% ropivacaine and
0.25% bupivacaine in labouring women of
mixed parity suggested that these drugs were
associated with increased motor blockage.9
Later, studies maintaining labour analgesia with
lower concentration of bupivacaine and
ropivacaine (0.0625- 0.1%) combined with
fentanyl 2µg/ml suggested that dilute local
anaesthetic solutions with opioids for labour
PCEA results in less local anaesthetic
consumption and motor block without
compromising labour analgesia.10 Ropivacaine
has been recently made available in India for
clinical use, there are limited reports comparing
ropivacaine and bupivacaine for labour analgesia
by PCEA. In order to reduce bias, our study was
prospective, randomized, and double blinded.
In the present study, the mean VAS score before
institution of epidural analgesia was 87.60 ±
4.825 in the bupivacaine group and 85.37 ±
7.416 in the ropivacaine group. So women on
the request of epidural analgesia were given the
initial dose of 10ml of study solution as the test
dose. Following the administration of the drug
there was significant pain relief (VAS<30)
within the first 10-12 minutes in patients of both
the groups without any statistical significance in
the onset time of both the drugs (10.97 ± 2.470
min for bupivacaine and 11.40 ± 2.884 min for

0.617

63

Mitra et al. Sri Lankan Journal of Anaesthesiology: 23(2):61-65(2015)
ropivacaine). Maintenance of PCEA was started
after the loading dose as described. There was
significant difference in the VAS scores at 1 and
2 hours between the two groups with
bupivacaine group showing significantly lower
mean VAS scores. However, the overall
difference between the mean VAS score during
treatment (i.e. from the time of the epidural
loading dose until delivery) between the two
groups was statistically non-significant.
The various studies in past demonstrated that the
use of dilute local anaesthetic solutions with
opioids for labour PCEA results in less local
anaesthetic consumption and motor block
without compromising labour analgesia.11 So in
our study dilute concentrations of local
anaesthetics along with opioids were taken as
the study solutions. Ropivacaine has been
reported to be 40% less potent than
bupivacaine.iHowever studies using dilute
solutions (0.0625%-0.1%) of ropivacaine along
with opioid showed equal analgesic efficacy in
labour with reduction in the total consumption of
drug.12 So equal concentrations of both the local
anaesthetic solutions were selected in the present
study.
Pirbudak et al.9 compared the efficacy of
ropivacaine 0.05% and bupivacaine 0.05%, both
combined with fentanyl 1.5µg/ml in 40
nulliparous patients to provide analgesia in
labour. The results of this study where the VAS
score did not increase with the progression of
labour, are in line with our results. Similar
results were reported by Halpern et al12 and Lee
et al13 who compared 0.1% solutions of
ropivacaine and bupivacaine and also Beilin et al
who compared still lower concentrations
(0.0625%) of both the local anaesthetics.14 The
findings of our study were thus, consistent with
the previous studies.
We found a significantly lower mean dose of
bupivacaine used as compared to the mean dose
of ropivacaine which was similar to the study by
Fischer C. etal.15 who observed that during the
second
stage,
drug
consumption was
significantly greater with ropivacaine than with
bupivacaine (30.4 ml/h, range 0-187, vs. 22.2
ml/h, range 0-312).The mean duration of second
stage was comparable in both the groups.
According to the ACOG guidelines, none of the
women in either group had prolonged second
stage. The results of our study coincided with
the study by Lee et al and Beilin et al.14, 15 The

motor blockade among the two groups was
significantly higher in the 4th, 5th and 6th hours of
labour. Our results were consistent with other
trials which reported statistically lower
incidence of motor block in the ropivacaine
group compared to the bupivacaine group.13In
this study there were more parturients without
motor block in the ropivacaine group than in the
bupivacaine group, although this difference was
neither statistically significant nor clinically
meaningful.
In conclusion, the present study demonstrated
that 0.1% ropivacaine or 0.1% bupivacaine with
fentanyl 2µg/ml used during labour analgesia by
PCEA were equally effective for controlling the
labour pain, without any significant difference in
mode of delivery, side effects or neonatal
outcome. The strength of this study is its
randomized double blind, prospective study
design. . The caveat of the present study is a
short observation study period. In future, longer
observation period could throw further light on
the efficacy of low dose ropivacaine and
bupivacaine in combination with fentanyl on the
pain relief and foetal and maternal outcome of
the parturients.
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