
Background: To achieve adequate analgesia with a possible non-significant motor block, the 
American Society of Anaesthesiologists (ASA) recommended using a minimal concentration of 
local anaesthetics for labour epidurals. However, the concentration of local anaesthetics needs to 
increase to achieve effective analgesia in the second stage, as more recruitment of A-δ fibre occurs. 
This study compared the effects of the epidural bolus of Levobupivacaine-Fentanyl and Bupiva-
caine-Fentanyl in the second stage of labour.

Methods: This study was carried out from April 2023 to March 2024 at the labour suit of the 
Department of Obstetrics and Gynaecology of Bangladesh Medical University (BMU) and Moham-
madpur Fertility Services and Training Centre (MFSTC), Dhaka, under the supervision of the 
Department of Anaesthesia, Analgesia, and Intensive Care Medicine, BMU. Parturient requesting 
labour analgesia, satisfying the inclusion criteria were randomly divided equally into Groups LF 
(Levobupivacaine and Fentanyl) and BF (Bupivacaine and Fentanyl). Epidural was performed at the 
first stage of labour (cervical dilatation ≥4 cm) and an epidural dose of 6 ml of 0.1% levobupiva-
caine with fentanyl 2μg/ml through the epidural catheter was administered. Degree of analgesia by 
VAS, motor block by Bromage scale, foetal heart rate, and blood pressure were assessed at 5, 15, 
and 30 minutes after epidural dosage and then hourly till delivery. At the late second stage of labour, 
an epidural bolus dose of 12 ml of 0.1% Bupivacaine-Fentanyl solution in group BF and 12 ml of 
0.1% Levobupivacaine-Fentanyl solution in group LF was administered. After bolus, the duration 
of the second stage of labour, mode of delivery, and maternal satisfaction by Likert scale were 
measured.

Results: The study involved 44 participants who were statistically matched for age, BMI and 
gestational age. Pain intensity was measured by the Visual Analogue Scale (VAS), the baseline 
VAS scores before the bolus had a slightly lower score in the BF group (P = 0.426) and after the 
bolus administration, the LF group showed a significantly lower VAS score than the BF group (P = 
0.001). The LF group had a notably shorter second stage (22.75±9.97) compared to the BF group 
(52.67±17.19) (p<0.05). Maternal satisfaction favoured LF and superior analgesic effectiveness 
(p<0.005).

Conclusion: The study demonstrates that epidural administration of levobupivacaine-fentanyl in 
the second stage achieved better analgesia, significantly shorter duration, and remarkable maternal 
satisfaction in comparison to bupivacaine-fentanyl. 
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Introduction

Most women experience pain during labour and after 
giving birth. The World Health Organisation (WHO) 
designates pain management as a standard quality of 
care, emphasising the need to provide all aspects of 
health care in a timely, appropriate manner while 
respecting a woman's choice, culture, and circum-
stances1.

There are three phases of labour: the first, second, and 
third stages. The time that passes between the com-
mencement of full cervical dilation and the delivery 
of the foetus is referred to as the second stage of 
labour. It is further separated into two phases: the 
"active" phase, during which the mother makes 
expulsion efforts, and the "passive" phase, during 
which the presenting part gradually descends and 
rotates2.

The late second stage of labour is characterised by the 
descent of the foetus and more frequent contractions 
of the uterus, which cause more pain. Various studies 
have demonstrated the potential benefits of effective 
analgesia in the late stages of labour for mothers, such 
as reduced levels of stress and anxiety, increased 
satisfaction with the birthing process, and maybe a 
shortened labour period3.

The American Society of Anaesthesiologists (ASA) 
recommends using a minimal concentration of local 
anaesthetics for epidural labour analgesia to achieve 
adequate analgesia with possible non-significant 
motor blockage. A minimum local anaesthetic 
concentration (MLAC) methodology is effective in 
relieving pain during labour, especially in the first 
stage. However, in the second stage, recruitment of 
A-δ fibres, along with C fibres, occurs in the pain 
pathway of labour, indicating that more local anaes-
thetics are required as labour progresses4.

The use of modern low-concentration epidural local 
anaesthetics is associated with a low incidence of 
motor block and can even allow the parturient to 
ambulate5. The three commonly used medications for 
epidural labour analgesia are ropivacaine, levobupiv-
acaine, and bupivacaine. Ropivacaine and levobupiv-
acaine are two new medications that have entered the 
field of obstetric analgesia6.

Usage of epidural bupivacaine should be restricted 
due to adverse effects such as cardiovascular toxicity 
and motor blockage. Levobupivacaine is a relatively 
novel local anaesthetic with bupivacaine-like effects. 
However, it is thought to be less harmful to the 
cardiovascular and central neurological systems. It 
has also reportedly been shown to reduce motor 
blockage. Whereas bupivacaine has both an S (-) and 
R (+) enantiomer, levobupivacaine is a pure S (-) 
enantiomer of racemic bupivacaine7.

Regarding the institution time of the first bolus 
epidural dose for relief of labour pain in the second 
stage, having different opinions. Considered to have a 
negative impact on the second stage of labour, some 
obstetric care providers discontinue epidural pain 
medication during this time. There are controversies 
regarding the possible impact of epidural analgesia on 
the second stage of labour. According to the majority 
of observational research, women who accepted 
epidural analgesia tend to have longer second-stage 
of labour and more assisted vaginal deliveries. How-
ever, stopping the epidural medication during the 
second stage could result in lower maternal satisfac-
tion5. There are also some relations between early 
epidural placement and labour progression with the 
increased risk of caesarean delivery8. Therefore, this 
study aimed to compare the effects of levobupiva-
caine-fentanyl and bupivacaine-fentanyl in the 
second stage of labour without interfering normal 
delivery.

This prospective, comparative observational study 
was conducted at the labour suit of the Department of 
Obstetrics and Gynaecology of Bangladesh Medical 
University (BMU) and Mohammadpur Fertility 
Services and Training Centre (MFSTC), Dhaka from 
April 2023 to March 2024. Participants with ASA 
class II, aging 19-35 years, uncomplicated pregnancy, 
cephalic presentation, full term (> 37weeks), cervical 
dilatation ≥4 cm, at least one uterine contraction 
every 2-3 min, height ≥140 cm and weight < 100 kg 
were included in this study. The exclusion criteria 
were as follows: parenteral opioids within 2 hours, 
hypersensitivity to drugs used for epidural analgesia, 
neurological or psychiatric disease, any irregularity in 
the foetal heart rate and inadequate pain control in the 
first stage (VAS > 3). 

Methods
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Study Procedures
Eligible parturients were enrolled in the study during 
admission to the labour ward and written informed 
consent were taken. They were randomly allocated 
equally into Groups LF (Levobupivacaine and 
Fentanyl) and BF (Bupivacaine and Fentanyl). 
Demographic and clinical data, including age, 
weight, height, gestational age, and cervical dilata-
tion, were collected. Standard monitoring was 
employed, including non-invasive blood pressure, 
pulse oximetry, and fetal monitoring using cardioto-
cography (IOCARE, Model No. IC60). Intravenous 
(IV) access with an 18G cannula was established, and 
preload with Hartmann‘s solution was administered 
at 10 mL/kg. Baseline pain intensity was measured 
using the Visual Analogue Scale (VAS), along with 
mean arterial pressure (MAP), heart rate (HR), cervi-
cal dilatation and foetal heart rate (FHR).

Epidural procedure
When cervical dilatation reached ≥4 cm during the 
active phase of labour, an epidural catheter was 
inserted under aseptic conditions using an 18G Tuohy 
needle at the L2-L3 or L3-L4 level. The catheter was 
placed 3–4 cm into the epidural space and secured 
without a test dose. For epidural analgesia: Perifix 
One 401 Filter Set; Tuohy needle: 18G×3.5", and 
Perifix catheter: 20G (B BRAUN, Germany) were 
used. The parturient was then positioned supine with 
left lateral displacement, and the head end of the bed 
was slightly elevated. An initial dose of 6 mL of 0.1% 
Levobupivacaine with fentanyl (2 μg/mL) was 
administered. Labour progress, cervical dilatation, 
and fetal monitoring were documented using the 
WHO Labour Care Guide. Degree of analgesia, 
motor block, foetal heart rate, pulse rate and blood 
pressure were assessed at 5, 15, and 30 minutes after 
the epidural dose and then at an hourly interval 
throughout the labour. Intensity of pain was assessed 
by VAS score (0= no pain, 10=worst imaginable 
pain). After 30 minutes of epidural dose, if VAS is 
less than or equal to 3, then it was considered 
adequate analgesia. Breakthrough pain was managed 
by a 6 ml bolus epidural dose of 0.1% levobupiva-
caine with fentanyl 2μg/ml. Repetition of the dose 
usually takes 90 to 120 minutes intervals during the 
first stage. Motor block was bilaterally evaluated 
according to the Modified Bromage score. At the 
second stage of labour (cervical dilatation ≥10 cm), a 
bolus of 12 mL of the respective solution was admin-

istered: Levobupivacaine-fentanyl group (LF): 12 mL 
of 0.1% Levobupivacaine with fentanyl. Bupiva-
caine-fentanyl group (BF): 12 mL of 0.1% Bupiva-
caine with fentanyl. The duration of the second stage 
of labour, mode of delivery and maternal satisfaction 
by Likert scale were measured.

Statistical analysis:
All the relevant collected data were compiled on a 
master file in Microsoft Excel. Percentages were 
calculated to find out the proportion of the findings. 
The statistical analysis was done using the Statistical 
Package for Social Sciences version 23 for Windows 
(SPSS Inc, Chicago, Illinois, USA). Qualitative 
variables were expressed as percentages. Quantitative 
variables were expressed as mean ± standard devia-
tion. Studentʼs t-test, Fisher‘s exact test and 
Chi-square test were done to compare all the parame-
ters between the groups. p<0.05 were considered 
statistically significant.

Forty-four (44) parturients were enrolled in this study 
according to the inclusion and exclusion criteria. Two 
parturients in group LF had a caesarian section due to 
foetal distress and one parturient in group BF had a 
caesarian section due to foetal distress before initia-
tion of the second stage. Note that, these three 
patients had not received epidural bolus during the 
second stage of labour. Whereas, three parturients in 
group BF had a caesarian section due to prolongation 
of the second stage. So, in the second stage n = 20 in 
the LF group and n = 18 in the BF group. No parturi-
ent was excluded from the study due to intense block 
or inadequate analgesia. 

Table I depicted the studied groups are statistically 
matched for age, BMI and gestational age. 84.1% of 
the sample fell within the age range of 18-24 years 
and Body Mass Index (BMI) fell within the range of 
23-27.5 kg/m². Regarding gestational age, the maxi-
mum number of patients (52.2%) was within 39-40 
weeks.

Results
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Table II showed no significant difference in baseline 
parameters between groups. The assessed baseline 
parameters are pulse rate (p = 0.449), systolic blood 
pressure (p = 0.845), diastolic blood pressure (p = 
0.902), cervical dilatation (p = 0.780), pain intensity 
in 10 points VAS before the epidural (p = 0.885) and 
VAS score after 10 minutes of epidural activation (p 
= 0.667). Foetal heart rate was within the normal 
range in both groups (p= 0.916).

The baseline VAS scores before the bolus were quan-
tified, and the BF group had a slightly lower score (p 
= 0.426). After the bolus administration, the LF group 
showed a markedly lower VAS score than the BF 
group (p< 0.001), which was highly significant. 
(Table III)

The mean duration of the first stage in the LF group is 
198.18 ± 113.71 and in the BF group 192.27±83.62 (p 
= 0.537). The duration of the second stage in the LF 
group had a mean duration of 22.75±9.97. In contrast, 
the BF group had a significantly longer duration of 
52.67 ± 17.19 (p = 0.001), which was highly signifi-
cant. Table IV demonstrated the duration of labour of 
the two studied groups.

Table I: Demographic characteristics of the parturi-
ents (n = 44)

Table II: Distribution of the participants according 
to baseline parameters (n=44) 

Table III: Pain intensity by visual analogue scale at 
the second stage of labour (n=38)

Table IV: Duration of labour between two groups 

Values were expressed as frequency (percentage) and Mean ± SD.

Values were expressed as frequency (percentage) and mean ± SD

Values were expressed as Mean ± SD.

Values were expressed as Mean ± SD.

Variables  Frequency (n)  Percentages (%)  

Age (years)  

18-24  37  84.1  

≥25  7  15.9  

Mean±SD  22.89±6.59  

Median (min-max)  21 (18-60)  

BMI (kg/m2)  

<18.5  1  2.3  

18.5-23  1  2.3  

23-27.5  37  84.1  

>27.5  5  11.4  

Gestational age (weeks)  

38+  3  6.8  

39+  23  52.2  

40+  18  40.9  

Mean±SD  39.34±0.23  

Median (min-max)  39.5  

Total (n=44)  44  100  

Variables LF  BF  p value  

Pulse rate  

Mean±SD  89.0±1.54  91.27±6.7  0.449 

SBP (mmHg)  

Mean±SD  120.91±6.83  120.45±8.44  0.845 

DBP (mmHg)  

Mean±SD  75.45±5.09  75.68±9.65  0.902  

Cervical dilatation (cm)  

Mean±SD  4.66±0.44  4.71±0.61  0.780  

VAS score before the epidural  

Mean±SD  7±1.02  6.95±1.04  0.885  

VAS score after 10 minutes of epidural activation  

Mean±SD  2.50±0.70  2.0±0  0.667  

FHR (bpm)  

Mean±SD  137.45±3.81  137.32±4.70  0.916  

VAS  LF group (n=20)  BF group (n=18)  p value  

VAS scoring points before the bolus  

Score 2 (>3)  5 (25%)  2 (9.5%)  0.238 ns  

Score 3 (>5)  15 (75%)  19 (90.5%)  

VAS before bolus  6.48±1.21  6.15±1.38  0.437ns  

VAS after bolus  2.05±0.22  3.50±1.14  <0.001s  

Duration of 
labour (min)  

LF group  BF group  p value  

First stage  198.18±113.71 
(n=22)  

192.27 ± 83.62  

(n=22)  

0.537  

Second stage  22.75±9.97  

(n=20)  

52.67±17.19  

(n=18)  

<0.001  
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Table V showed that 81.8% of patients in the LF 
group and 50% in the BF group gave birth through 
NVD (p=0.173). The percentage of Caesarean section 
was substantially higher in the BF group (18.2%) than 
in the LF group (9.1%), (p=0.192). Although the 
percentages are different, the result fails to reach a 
significant level.

More patients were satisfied in the LF group than in 
the BF group. Maternal satisfaction was significantly 
more (p= 0.023) in the LF group. (Table VI)

The APGAR score of the neonate in group LF was 
7.65±0.87 and 8.80±0.41 in 1st and 5th minute, respec-
tively. In group BF it was 8.0±0 and 8.80±0.41 in 1st 
and 5th minute, respectively. There was no difference 
between the two groups for the APGAR score in 1st 
minute (p = 0.096) and 5th minute (p = 1.00).

Table V: Frequency of mode of delivery between 
two groups (n = 44)

Table VI: Assessment of maternal satisfaction 
regarding pain relief by Likert scale at the second 
stage of labour (n=38)

Discussion
Postoperative Labour analgesia aims to achieve the 
best possible pain relief while minimising the poten-
tial for motor block from local anaesthetics. Motor 
block can be eliminated successfully in the early 
stages of labour by administering appropriate analge-
sia with a low dosage of local anaesthetics.

In this current study, local anaesthetic concentration 
was increased by epidural boluses of levobupiva-
caine-fentanyl and bupivacaine-fentanyl in two 
groups. Before giving epidural bolus at the second 
stage of labour, the VAS score was higher but the 
difference between groups was statistically insignifi-
cant (p = 0.437). This higher score of VAS in both 
groups supports the statement of Capogna et al. 
(1998) that more local anaesthetics are needed as 
labour progresses9. However, in the second stage after 
bolus administration, both groups achieved analgesia, 
with a greater effect observed in the LF group (p = 
0.001). This result is somewhat similar to the findings 
of Sharmin et al. (2022) that, during delivery, the 
levobupivacaine group had a lower pain intensity 
than the lignocaine group (p = 0.001)10.

This study reveals that the duration of the second 
stage was significantly shorter in the LF group com-
pared to the BF group (p < 0.05). However, in the 
study of Shen et al. (2017), only a 3.3% variation was 
observed in the length of the second stage of labour5.
In the present study, 81.8% of parturients had NVD in 
group LF, and 50% had NVD in the BF group. 
Though a minimum concentration of bupivacaine was 
used due to its potent motor-blocking capacity, the 
bupivacaine group had a higher instrumental delivery 
rate (31.8%) than the levobupivacaine. This incident 
supports the statement of Aragao et al. (2019) that the 
incidence of the motor block and the instrumental 
delivery rate increases with the increment of concen-
tration of local anaesthetics11. 

Mishra et al. (2017) compared 0.125% levobupiva-
caine with clonidine and 0.125% levobupivacaine 
with fentanyl in epidural labour analgesia12. In his 
study, the instrumental delivery rate was similar 
(16%) in both groups, which is consistent with the 
present study (18.2%). Kumar et al. (2017) showed 
the incidence of instrumental delivery with 0.1% 
levobupivacaine was 32% and nil with 0.1% ropiva-
caine13. But in the current study, only 9.1% of patients 
in the LF group required instrumental delivery. 
Whereas Rani et al. (2018) reduced the concentration 
of local anaesthetics (0.08% levobupivacaine and 
0.08% ropivacaine) and the incidence of instrumental 
delivery rate was 6.45% and 4.45% respectively14. 
The results slightly differ from the present study may 
be due to the use of a minimum concentration 
(0.08%) of local anaesthetics. 

Data expressed as absolute number, within parenthesis percentage over column total.

Data expressed as absolute number, within parenthesis percentage over column total.

Mode of delivery  LF group (n=22)  BF group (n=22)  

NVD  18 (81.8%)  11 (50%)  

Instrumental delivery  

Ventouse  2 (9.1%)  4 (18.2%)  

Forceps  0  3 (13.6%)  

Caesarean section  2 (9.1%)  4 (18.2%)  

Likert scale  LF group (n=20)  BF group (n=18)  

Completely dissatisfied  0  0  

Dissatisfied  0  0  

Neutral  1 (5%)  7 (38.9%)  

Satisfied  14 (70%)  10 (55.6%)  

Completely satisfied  5 (25%)  1 (5.5%)  
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In the present study, two parturients in group LF and 
one parturient in group BF had a caesarian section 
due to foetal distress before initiation of the second 
stage and these three patients had not received epidur-
al bolus during the second stage of labour. Whereas, 
three parturients in group BF had a caesarian section 
due to prolongation of the second stage, but no such 
incidence happened in the LF group. 

In our study, the APGAR score of neonates at the 1st 
minute (p = 0.096) and 5th minute (p = 1.00) was 
identical in the levobupivacaine and bupivacaine 
groups without any significant statistical difference. 
Kamal et al. (2021) observed the effect of labour 
epidural analgesia on neonatal outcome and reported 
that the APGAR score was more than 7 in 1st and 5th 
minute in more than 93% of the patients15. Another 
study conducted by Hosagoudar et al. (2018) found 
that the APGAR score of neonates was similar in 
epidural analgesia group and opioid group16. The 
result is also consistent with the findings of other 
previous study17.

Conclusion
The study demonstrated that levobupivacaine-fentan-
yl provided significantly better pain relief compared 
to bupivacaine-fentanyl, as evidenced by lower VAS 
scores. Additionally, the shorter second stage of 
labour, reduced the intensity of pain, and greater 
maternal satisfaction were observed in the levobupiv-
acaine-fentanyl group.
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