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Abstract 
Aim: The present study was conducted to assess the efficacy of low concentrations of local 
anaesthetics (0.1% Ropivacaine and 0.1% Bupivacaine) with 2 µg/ml Fentanyl as epidural 
analgesia. 
Methods: The present study was conducted at Department of Anesthesiology, Jawaharlal 
Nehru Medical College & Hospital, Bhagalpur, Bihar, India. All enrolled patients were 
informed regarding the study and their written consent was obtained. 60 parturients, divided 
into two groups of 30 subjects each. Group I received 10ml of Bupivacaine 0.1% + Fentanyl 
2µg/ml and Group II received 10ml of Ropivacaine 0.1% + Fentanyl 2µg/ml by epidural 
catheter. Pre-anaesthetic evaluation was performed on all the participants and all were 
administered metoclopramide 0.25mg/kg and ondansetron 0.08-0.1mg/kg intravenously as 
premedication. The baseline and post anaesthesia systolic, diastolic blood pressure, heart rate, 
VAS score, degree of motor block, sedation and APGAR score of the baby were recorded. 
The data were tabulated and statistically analysis. 
Results: There was no significant difference in systolic/diastolic blood pressure in two 
groups except at 360 min where diastolic pressure was low in group II. Significantly higher 
heart rate at 30 min (P=0.0003), 120 min (0.006), and 300 min (P=0.001) was observed in 
group I subjects. VAS score was significantly less at 180 min (P=0.019) and 300 min 
(P=0.019) in group II. Adverse effects such as fetal bradycardia, nausea/vomiting and 
hypotension observed were clinically insignificant when compared in two groups. 
Conclusion: The use of local anaesthetics (bupivacaine and ropivacaine) in low 
concentrations with opioids (fentanyl) offer high maternal satisfaction in terms of quality of 
pain relief with fewer adverse effect.  Bupivacaine and ropivacaine produce an equal degree 
of analgesia and hemodynamic stability in 0.1% of concentration when added with 2µg/ml 
fentanyl. However, heart rate was well maintained with lower VAS scores in group II 
receiving ropivacaine. No significant difference in the side effects between the two groups. 
Hence, Ropivacaine can be used as a safe alternative to bupivacaine for labour epidural 
analgesia. 
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Introduction 

Analgesic adequacy during labor along 
with the avoidance of adverse effects is 
vital for obstetric conditions. Painful labor 
can have negative impacts on maternal and 
fetal physiology. In neuraxial analgesia, 
the analgesics are injected or infused in 
close proximity to the spinal cord by using 
catheter, usually either intrathecally into 
the cerebrospinal fluid or epidurally into 
the fatty tissues around the dura, to block 
nerves that transmits pain signals to the 
brain. [1,2] Much lower pain scores with 
least adverse effects on maternal 
cardiovascular or pulmonary functions and 
fetal physiology with higher maternal 
satisfaction are reported with the use of 
neuraxial analgesic techniques during 
labor and delivery. [3] Epidural 
administration of  local anesthetics like 
ropivacaine in combination with opioids is 
widely used for pain relief in labor because 
of the dose minimizing and side effects 
reducing benefits. [4–6] 
Painful uterine contractions cause maternal 
hyperventilation and increased 
catecholamine release resulting in 
maternal and fetal hypoxemia. Providing 
labor analgesia takes away the 
disadvantage and result in better maternal 
and fetal outcome. [7] An ideal labor 
analgesic technique should provide 
adequate and satisfactory analgesia 
without any motor blockade or adverse 
maternal and fetal effects. [8] Among the 
variety of labor analgesia techniques, 
epidural analgesia remains gold standard 
for providing pain relief during labor.  
Despite wide spread utility and relative 
safety of bupivacaine, ropivacaine and 
levobupivacaine were developed to 
decrease cardiac risks and CNS toxicity. 
Moreover, these agents cause less motor 
blockade compared to bupivacaine. 

Ropivacaine being 40% less potent than 
bupivacaine and having a tendency for 
differential blockade, is preferred for 
labour analgesia [9]. Along with LA, 
opioids (fentanyl or sufentanil) are used to 
reduce the dose and adverse effects of the 
anaesthetic agents.Long-acting local 
anaesthetics ropivacaine have been 
increasingly used along with adjuvants 
such as opioids to provide safe, effective 
and adequate pain relief during labour. 
[10] Lee et al, [11] found no significant 
differences in the mode of delivery, 
duration of labour and foetal outcomes in 
the study comparing low concentration of 
ropivacaine (0.08%) and levobupivacaine 
(0.06%) with fentanyl (2 mcg/ml) for 
labour epidural analgesia. The purpose of 
the study was to evaluate and compare the 
effect of bupivacaine –fentanyl and 
ropivacaine-fentanyl in the control of 
labour pain, effects on hemodynamics and 
fetus as well as observe the side effects or 
complications. 
Materials and Methods 
The present study was conducted at 
Department of Anesthesiology, Jawaharlal 
Nehru Medical College & Hospital, 
Bhagalpur, Bihar, India  and 60  parturient 
patients were included in the study. 
Subjects were allotted to one of the two 
groups (Group I & II) by computer 
generated number criteria, each consisting 
of 30 subjects. On obtaining written 
informed consent, 60 term parturients 
(primigravida and gravida 2nd or 3 rd) of 
ASA grade I and II, aged between 19-40 
years who had mild pregnancy-induced 
hypertension or requested epidural labour 
analgesia were included in the sample. 
Parturients with severe pregnancy-induced 
hypertension, eclampsia, severe anaemia, 
previous caesarean section, cephalopelvic 
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disproportion, breech presentation, allergy 
to anesthetics, bleeding disorders, 
psychological/neurological disease and 
severe spine deformities were excluded 
from the study. All parturients were 
thoroughly assessed and investigated for 
routine blood counts, PT-INR, blood 
sugar, urea, creatinine. Liver function test, 
uric acid and ECG was done in cases of 
pre-eclampsia. Baseline monitoring of 
vitals including maternal heart rate, non‑
invasive arterial pressure and foetal heart 
rate were instituted and recorded. Pre-
anaesthesia evaluation was performed on 
all the participants and all were 
administered metoclopramide 0.25mg/kg 
and ondansetron 0.08-0.1mg/kg by 
intravenous route as premedication. The 
baseline heart rate (HR), systolic blood 
pressure (SBP) and diastolic blood 
pressure(DBP) were recorded. Intravenous 
infusion of ringer’s lactate solution was 
given following which patients were 
placed in a flexed sitting or lateral 
position. With the onset of first stage of 
labour (having regular painful contractions 
in latent phase) with cervical dilatation of 
3-4 cm epidural analgesia was instituted. 
The epidural space at L2-3 or L3-4 was 
identified using an18G Touhy’s needle by 
“loss of resistance to air” technique. An 
epidural catheter was inserted through the 
needle and kept at about 4-5cm inside the 
epidural space and secured . Group I 
patients received 10ml of bupivacaine 
(0.1%) + fentanyl 2µg/ml and Group II 
received 10ml of ropivacaine (0.1%) + 
fentanyl 2µg/ml. Administration of 10ml 
of drug (bupivacaine or ropivacaine) in 
concentrations of 0.1% with fentanyl 
2µg/ml was given to achieve T10-L1 
sensory level. Top-up doses (bupivacaine 
in Group I and ropivacaine in Group II) in 
concentrations of 0.1%with fentanyl 
2µg/ml were given after 1 hour of 
progression of labour or according to 
parturient demands, whichever was 
earliest, till the baby’s delivery. The 
efficacy of the study drugs was assessed 
using visual analog scale (VAS scale) 

along with mother’s vitals like HR,SBP, 
DBP, were measured every 5 min till 30 
min then at 60 min and later every hour for 
six hours. The degree of motor blockade 
was assessed using a modified Bromage 
scale (grade I=complete motor blockade-
unable to move feet, knees and hip flexion, 
grade II= able to move feet only, grade 
III=partial block-just able to move knees, 
grade IV=detectable weakness in hip 
flexion but full flexion of knees, grade V 
=no detectable weakness of hip 
flexion)and sedation score with four point 
sedation scale (1=awake, 2=asleep, brisk 
response to verbal command, 3=asleep, 
sluggish response to verbal command, 
4=deeply sedated) every one hourly after 
institution of labour analgesia and upto six 
hours post delivery. Post-delivery APGAR 
score was assessed at 1, 2, 3 and 5 
minutes. Baby was monitored for any 
respiratory distress or neurological 
symptoms after delivery. Observation of 
mother was done for any early 
complications like itching, rash, 
bradycardia, hypotension, bronchospasm, 
retention of urine, fever, as well as late 
complications like postdural pucture 
headache (PDPH), backache and any 
neurological symptoms. Vital monitoring 
was continued of the parturient regularly 
for 24 hours post-delivery. All parturients 
were nursed in either left lateral position or 
were given a 30° wedge under her right 
hip throughout labour. 
 Statistical Analysis  
The sample size was calculated using R 
Studio V 1.2.5001 software. The 
calculated sample size was 23 for both the 
groups and the power of the study was 
90%. Data were analyzed using R Studio 
V 1.2.5001 software. Categorical variable 
(cervical dilation, VAS score Bromage 
score, sedation score) were expressed as 
mean frequency. Whereas continuous 
variables (demography) were represented 
in mean±SD. The Students’t-test and 
Wilcoxon signed rank test was used to find 
mean difference between variables such as 
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demography, blood pressure and duration 
of epidural top-up of both the groups.  

Result

Table 1: Demographic Distribution of patients studied 
Parameters Group I 

(Bupivacaine+Fentanyl)  
Group II 
(Ropivacaine+Fentanyl) 

P-Value 

Age 22.87±3.2 22.23±2.5 0.6372 
Height(cm) 152.5±5.08 151.36±6 0.4836 
Weight(kg) 68.06±6.93 66.9±6.3 0.4836 
Gestational age (weeks) 39.94±0.7 39.45±0.78 0.0196 

The demographic characteristics of both groups are shown in Table 1. The characteristics like 
(age, height and weight) were similar in both the group. However, a significant difference 
was observed in the gestational age of the subjects  (P=0.019, P <0.05) . 

Table 2: Systolic blood pressure of the parturient in Groups I & II. 
Time Interval Group I 

(Bupivacaine+Fentanyl) 
Group II 
(Ropivacaine+Fentanyl) 

P-Value 

0 min 120.2 118.73 0.681 
5 min 114.2 107.26 0.2092 
10 min 111.53 108.6 0.484 
15 min 114.26 109.33 0.3439 
30 min 113.33 108.33 0.1629 
60 min 111.33 106.4 0.1298 
120 min 112.13 106.86 0.2358 
180 min 112.7 106.2 0.0935 
210 min 109.4 105.86 0.2182 
300 min 109.66 105.33 0.2339 
360 min 109 104 0.1105 

In Groups I and II, no significant difference was observed in systolic blood pressure at all 
time intervals. 

Table 3: Diastolic blood pressure of the parturient in Groups I & II 
Time Interval Group I 

(Bupivacaine+Fentanyl) 
Group II  
(Ropivacaine+Fentanyl) 

P-Value 

0 min 74.8 73.93 0.4225 
5 min 73.66 70.86 0.2839 
10 min 71.33 68.73 0.07148 
15 min 73.36 71.93 0.2787 
30 min 74.13 71.6 0.2242 
60 min 71.4 70.66 0.8682 
120 min 71.93 70.33 0.2677 
180 min 72.73 71.53 0.6197 
240 min 73.2 70.33 0.08562 
300 min 72.93 69.73 0.1383 
360 min 70.66 68.06 0.02057 
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Table 4: Heart rate of the parturient in Group I & II. 
Time Interval Group I Group II P-Value 
0 min 103.86 98.73 0.1195 
5 min 98.46 91.2 0.06892 
10 min 98.73  93 0.05972 
15 min 96.73 93.26 0.1707 
30 min 102.46 89.73 0.000314 
60 min 96.73 93.46 0.4204 
120 min 102.13 93.06 0.006593 
180 min 95.2 92.06 0.4823 
240 min 96.33 94.26 0.4418 
300 min 104.06 93.73 0.001216 
360 min 98.13 94.8 0.08038 

Table 4. VAS score of the parturient in Group I & II. 
Time Interval Group I Group II P-Value 
0 min 9.76 9.63 0.8213 
5 min 6.94 6.63 0.296 
10 min 2.2 2.4 0.3163 
15 min 1.2 1.06 0.8655 
30 min 0.84 0.7 0.6043 
60 min 1.23 1.16 0.8655 
120 min 1.56 1.43 0.6624 
180min 1.73 1.2 0.01927 
240 min 0.86 0.9 0.8925 
300 min 0.6 1.26 0.01984 
360 min 1.5 1.6 0.6819 

 
A statistically significant difference was 
observed in diastolic blood pressure at 6 
hours (360 min) that was less in Group II 
than in group I(P=0.02) Table 2. 
Significantly higher heart rate at 30 min 
(P=0.0003), 120 min (0.006), and 300 min 
(P=0.001) .8was observed in Group I 
subjects when compared with Group II. 
VAS score was significantly different 
between the groups at 180 min and 300 
min which was lesser in Group II than in 
Group I. Table 3. 

Discussion 
Epidural analgesia is considered as the 
“Gold standard” technique and commonly 
accepted procedure for pain relief in 
labour. Use of local anesthetics such as 
ropivacaine is increased as it produces 
fewer cardiovascular complications 
compared with bupivacaine. [5]  This 
study was conducted to compare the 

efficacy of ropivacaine-fentanyl and 
bupivacaine-fentanyl in the management 
of labour pain. The demographical 
characteristics such as age, weight, height 
were similar and most of the parturients of 
both groups were primigravida. These 
findings were comparable with previous 
reports . Tsen et al. concluded that early 
labour in parturients treated with spinal-
epidural analgesia is associated with rapid 
cervical dilation [10,11]. The dilation of 
cervix may be due to decrease in mediators 
such as PG2α, responsible for uterine 
activity [12-14]. In this study, most of the 
cases of both the groups had 3-4cm of 
cervical dilation. Similar results were 
found in the study by Chora and Hussain 
[15]. Bupivacaine possess potent 
cardiotoxicity, while ropivacaine has the 
advantage of differential sensory and 
motor blockade and has less prominent 
cardio and neurotoxicity.  Ropivacaine 



International Journal of Pharmaceutical and Clinical Research                           e-ISSN: 0975-1556, p-ISSN: 2820-2643 

 

Kumar et al.                            International Journal of Pharmaceutical and Clinical Research   

197 

stabilizes hemodynamics with minimal 
effect on heart rate and blood pressure 
[16]. An experimental study on rabbits by 
Bariskaner et al. showed that high doses of 
bupivacaine (5 and 10 mumol/kg) 
significantly reduce heart rate, systolic and 
diastolic blood pressure while 10 
mumol/kg ropivacaine can produce the 
same effect hence less cardio- depressant 
than bupivacaine [17]. This property of 
ropivacaine ensures the minimal effects on 
hemodynamic variables along with lesser 
cardiotoxicity profile as compared to 
bupivacaine, thus can be considered as 
agent of choice in patients with 
cardiovascular compromise /comorbidities 
so also in parturients especially with 
preeclampsia. In many previous reports, no 
difference was observed in systolic and 
diastolic blood pressure of parturients 
treated with ropivacaine and bupivacaine 
[18, 20]. In contrast, the study of Yadav 
and Jaiswal showed a significant 
difference in systolic blood pressure at 12 
and 24-hour post anaesthesia wherein 
bupivacaine and fentanyl treated subjects 
significant decrease in diastolic blood 
pressure was observed at 15min, 30 min, 
1hr, 2hr, 6hr, 12hr, and 24hr  [19]. In our 
study, no significant difference was found 
in systolic blood pressure in both groups. 
However, a significant decrease in 
diastolic blood pressure was seen in Group 
II cases (P=0.020) when compared with 
Group I. The fluctuating values of blood 
pressure may be due to variations in the 
dose of drugs used and the time of blood 
pressure monitoring. Comparative studies 
with different volumes and concentrations 
of drugs such as 2ml 0.125% drug 
(bupivacaine or ropivacaine) with 5µg of 
fentanyl (2ml+0.125%+5µg), 20ml +0. 
125%+50µg, and 3ml+0.125 %+2µg 
showed no difference in heart rates 
[5,10,18]. In a study, 10ml 0.1% of drug 
with 2µg of fentanyl showed a significant 
difference in heart rates of parturients. 
Pain scores in bupivacaine and ropivacaine 
(0.1%) treated subjects in the first and 
second stages of labour showed 

comparable levels of analgesia 20. In 
contrast with these findings, a significant 
difference was seen in VAS scores of both 
groups at 180 and 300 min with 
ropivacaine demonstrating better efficacy 
at 180 minutes and at 300 minutes. Bolus 
on-demand epidural doses may be the 
reason for lower VAS scores in patients. In 
this study, no significant difference in 
bolus requirement in both groups except 
3rd top-up suggests equal efficacy in both 
groups. Similar results were shown by the 
study of Bawdaneet et al. using the same 
doses of the drugs [20]. Rate of vaginal 
delivery may get influenced by the type of 
epidural analgesia [10]. A combination of 
local anaesthetics with lower doses of 
opioids resulted in lower rates of 
instrumental deliveries [21,22]. Chetty et 
al. in their study evaluated 0.125% vs 
0.2% ropivacaine for epidural labor 
analgesia regarding sensory and motor 
block characteristics and found 
comparable maternal expulsive efforts, 
instrumental delivery and fetal outcome in 
both the groups [23]. Chethananand et al. 
evaluated efficacy of 0.0625% racemic 
bupivacaine and 0.1% of ropivacaine with 
2 μg/ml of fentanyl and observed no 
significant difference in maternal 
satisfaction, mode of delivery, incidence of 
instrumentation and fetal outcome in two 
groups [24]. Thus studies by Chetty et al. 
and Chethananand et al. observed lesser 
incidences of instrumental deliveries and 
LSCS with 0.1%, 0.125%, 0.2% of 
ropivacaine and 0.625% of bupivacaine. 
Whereas, the study of Halpern et al. 
showed that bupivacaine was associated 
with an increased rate of motor block but 
the rate of spontaneous vaginal delivery 
was similar regardless of anaesthetic drug 
used. [25] In our study, the rate of normal 
vaginal delivery was similar in both 
groups. There were no motor blockade 
instances in either group, possibly due to 
limited concentrations of anaesthetics used 
and these findings are similar to the study 
by Gündüz et al. [10] High rates of 
spontaneous delivery without incidence of 
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motor blockade, may be due to low and 
titrated concentrations of the drug and the 
addition of opioids [10]. In both, the group 
incidences of adverse effects such as foetal 
bradycardia, nausea vomiting, sedation 
and hypotension were observed but similar 
which may be due to the use of opioids. 
The performance of bupivacaine and 
ropivacaine (0.1%) was found to be 
clinically very similar. [26] There were no 
significant differences in pain score, 
sedation scores, motor blockade, blood 
pressure, mode of delivery and side 
effects. However, significant differences 
were found in heart rates at different time 
intervals. Limitations of the study are 
small sample sized. There is a need to add 
more cases to confirm the findings of our 
study statistically. 
Duration of labor analgesia, motor block, 
visual analog scale, maternal 
hemodynamic parameters, mode of 
delivery, and maternal satisfaction was 
assessed. both drugs were equally effective 
clinically. Maternal demographic 
characteristics were comparable. There 
were no statistically significant differences 
in visual analog pain score, highest 
sensory block, maternal satisfaction, mode 
of delivery, total dose of LAs during labor 
and motor block at delivery between the 
groups. 

Conclusion 
we conclude that both bupivacaine and 
ropivacaine were comparable and produce 
similar effects in terms of quality of 
analgesia, hemodynamic stability, degree 
of motor blockade, requirement of top-up 
doses, incidence of instrumental delivery 
and side effects. Considering the safe 
hemodynamic profile and characteristic 
differential blockade, ropivacaine can be 
considered as a better alternative to 
bupivacaine for labour epidural analgesia. 
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