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A B S T R A C T

Introduction: Knowledge about relative merits and demerits of different techniques of administration
of drugs through epidural route is needed for optimum management of labour pain. Primary objective
of this study is to assess the efficacy of fentanyl and sufentanil for labour analgesia in comparison with
intramuscular tramadol.
Materials and Methods: This prospective randomized control study included 90 primigravida parturients
who were randomly allocated to three groups of 30 each; Fentanyl group (group BF) received 50 µg of
epidural fentanyl with 10 ml of 0.125% bupivacaine, Sufentanil group (group BS) received 10µg epidural
sufentanil with 10 ml of 0.125% bupivacaine and Tramadol group (group T), the control group received
100mg intramuscular tramadol with 50 mg repeat dose after 4 hours.
Results: Epidural groups were comparable in their visual analogue scale (VAS) score satisfaction score,
characteristics of sensory and motor blockade, mode of delivery, side effects, haemodynamic stability and
neonatal outcome. Value of VAS did not exceed 3 in the epidural group during the entire study period.
Onset of analgesia was early with sufentanil (10.5±2.1 mins, p< 0.01) and total amount of bupivacaine
used was also less (44.16 mg, p =0.002). Higher VAS scores (>4), delayed onset and decreased total
duration of labour was seen in tramadol group. Epidural and tramadol group were comparable in mode of
delivery and neonatal outcome.
Conclusion: Quality of epidural analgesia with either fentanyl or sufentanil using intermittent bolus
technique was comparable. Duration of first and second stage of labour was significantly prolonged in
parturients receiving labour epidural analgesia.

© 2019 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Techniques used to alleviate labour pain are transcutaneous
electrical nerve stimulation (TENS), water bath, acupunc-
ture, hypnosis, parenteral narcotics, inhalational agents and
various neuraxial blocks.1 Adequate pain relief alleviates
maternal fear, anxiety, apprehension and prevents increase
in catecholamines, cardiac output, peripheral resistance,
blood pressure and oxygen consumption.2 Neuraxial
administration of a combination of low dose of local
anaesthetic (bupivacaine, levobupivacaine, ropivacaine)
with a lipid soluble opioid (fentanyl or sufentanil) is the
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most widely used technique of labour analgesia.3–6

The primary objective of this study was to compare
quality of pain relief, progress of labour, and neonatal
outcome after single bolus dose of fentanyl or sufentanil
in a dose ratio of 5:1 with 0.125% bupivacaine in
parturients receiving subsequent epidural labour analgesia
with intermittent bolus of 0.125% bupivacaine. Patients
receiving non-epidural form of pain relief in the form of
intramuscular tramadol were regarded as the control group
against which comparisons were made to highlight the
relative merits and demerits of epidural analgesia.
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2. Materials and Methods

This prospective randomized control study was commenced
in a tertiary care center after approval from the
Institute ethics committee. Written informed consent
from parturients participating in the study was obtained.
Primigravida with period of gestation >37 weeks, aged
18- 38 years with American Society of Anesthesiologists
Physical Status (ASA PS) grade I/ II with single live foetus
and in active labour with at least 3 cm cervical dilatation
were randomly allocated into three groups of 30 each.
Fentanyl group (group BF) receivede pidural analgesia with
single bolus dose of 50 µg fentanyl and 10 ml of 0.125%
bupivacaine followed by intermittent bolus of 10 ml of
0.125% bupivacaine till delivery. Sufentanil group (group
BS) received e pidural analgesia with single bolus dose of
10µg sufentanil and 10 ml of 0.125% bupivacaine followed
by intermittent bolus of 10 ml of 0.125% bupivacaine
till delivery. Tramadol group (group T) received 100mg
intramuscular tramadol and 50mg was repeated after 4
hours. Parturients with known hypersensitivity to any of the
study drugs, bleeding diathesis, twin pregnancy, low birth
weight babies, intra uterine growth retardation, anatomical
deformities of the spine, psychiatric disorders, cervical
dilation of more than 5 cm, preterm labour, placenta previa,
pregnancy induced hypertension and any systemic illness
like diabetes mellitus, cardiac and respiratory disorder were
excluded from the study.

After arrival to the operation theatrea 18G intravenous
cannula was placed in all the parturients in the epidural
group. Patient was positioned in left lateral position. Under
all aseptic precautions a 18 G Tuohy needle was inserted in
the L2-L3 or L3-L4 epidural space using loss of resistance
technique. Epidural test dose (3 ml of 2% lidocaine
with adrenaline 5 µ/ml) was given between two uterine
contractions in all patients before initiation of epidural
labour analgesia with the above mentioned drug dosing
regimes. Heaviness of legs or a rise in heart rate by 10
beats per minute above the maximum maternal heart rate
were considered positive of either inadvertent intrathecal or
intravascular placement of catheter. Parturients in group T
were administered 100 mg of tramadol via intramuscular
route. This was repeated at a dose of 50mg after 4 hours in
parturients with visual analogue scale (VAS) >3. Tramadol
was not administered to parturients who had progressed to
second stage of labour.

Time of onset of sensory (assessed by loss of sensation
to cold) and motor blockade, duration of analgesia and level
of maternal satisfaction were recorded. Density of motor
block was assessed at 5, 15, 30, 60 minutes and then one
hourly using bromage score (full range of motion - 0, moves
feet and knees - 1, moves feet only - 2, and unable to
move feet or knees – 3).7 Level of maternal satisfaction
was rated as: 0 - worse than expected, 1- as expected,
2 - better than expected.8 Pain relief was assessed using

VAS (0= no pain, 10= worst pain imaginable) which was
recorded prior to induction and then at 1, 5, 10, 20, 30,
60 minutes and hourly thereafter. Top-up doses with 10
ml of 0.125% bupivacaine were given at VAS greater than
3. Total amount of bupivacaine administered for epidural
labour analgesia was recorded in both the groups. Duration
of analgesia was defined as the time interval between
first and second bolus administrations of drug in epidural
space. Maternal pulse rate, systolic blood pressure (SBP),
diastolic blood pressure (DBP), respiratory rate (RR), SPO2
and fetal heart rate (FHR) were recorded. Episodes of
hypotension (SBP < 100 mm H g or fall of more than
20 % of the baseline), respiratory depression (RR≤10 per
min), headache, pruritus, nausea and vomiting and urinary
retention were noted. Duration of first, second and third
stages of labour, mode of delivery and neonatal outcome
(Apgar score at 0, 1, and 5 minutes) were compared.

Data were recorded using Microsoft Excel for Windows
and statistical analysis was done using SPSS version 12 for
Windows. Analysis of variance (ANOVA) was used for
continuous variables, student’s t test for parametric data and
chi-square test for non parametric data. Kruskal Wallis test,
Mann Whitney test and N Par test were also used. P value
<0.05 was considered significant.

3. Results

All the groups were comparable with respect to demo-
graphic data (Table 1).VAS was comparable between group
BF and group BS, it did not exceed value of 3 during the
entire study period. Significant difference in VAS was
observed when groups BF and BS were compared with
group T (Figure 1). The mean satisfaction scores were
comparable between group BF and group BS; 1.95±0.7 and
1.97±0.6; (p<0.05) respectively. Majority of parturients in
group T had a score of 0 (73.33%) and none had score of
2. The difference in the score between group T and the
two epidural groups was clinically as well as statistically
significant (p <0.01).

Onset of analgesia in group BF, group BS and group T
were, 13.4±2.7, 10.5±2.1 and 18±4.9 minutes respectively
and the difference was statistically significant (P < 0.01).
There was statistically significant difference in the amount
of bupivacaine used in group BF (55.83 mg) and group BS
(44.16 mg), (p =0.002). Difference in the mean duration of
analgesia in group BF (95.67 minutes), group BS (101.67
minutes) and group T (97.60 minutes) was not significant.
Median sensory levels were comparable in both the groups
during entire study period and ranged between T10 - T12.
Bromage score of 1 was obtained in 3 parturients in group
BF and 4 in group BS. All remaining parturients had full
range of leg motion during the first 60 minutes.

Duration of first stage and second stage was significantly
prolonged in the epidural group (Table 2). Mode of
delivery was comparable in all three groups. Percentage
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of parturients with normal vaginal deli very was 53%, 50%
and 50% in groups BF, BS and T respectively. Maximum
number of caesare an sections were encountered in control
group T; 30% as compared to 20% in epidural group.
Percentage of assisted deliveries was higher in epidural
group, 26% and 30% in group BF and BS respectively
but the difference was not statistically significant when
compared with tramadol group (20%).

There was no statistically significant difference between
the APGAR scores and fetal birth weight in all the
three groups (Table 3). N o significant change in mean
fetal heart rate was noted in any group. None of the
parturients developed fetal bradycardia during the study
period. Frequency of side effects was very low and was
similar in the three groups (Figure 2). Haemodynamic
stability was maintained in all the three groups. Maximum
percentage fall in mean SBP was recorded at 30 minutes
in group BF and BS and at 60 minutes in group T. The
fall in SBP was comparable in group BF and BS but less
severe in group T. Two parturients in group BF and BS
experienced hypotension (BP <20% of the baseline) and
were treated with intravenous fluids and ephedrine. There
was no episode of hypotension in group T. Group BF and
BS showed significantly greater fall in pulse rate at 30-60
minutes when compared to group T. However, none of the
parturient in any groups had symptomatic bradycardia requi
ring administration of vagolytics.

Fig. 1: Graph comparing mean VAS scores of fentanyl, sufentanil
and tramadol group.

4. Discussion

In our study the VAS score, satisfaction score, dermatome
level of sensory block, intensity of motor block, modes
of delivery, side effects and neonatal outcome were
comparable for those administered either fentanyl or
sufentanyl in a dose ratio of 5:1. We reported early
onset of analgesia with epidural administration of sufentanil
(10.5±2.1 minutes) in comparison to fentanyl (13.4±2.7

Fig. 2: Graph depicting side effect profile of all the three groups.

min) which is due to greater lipid solubility of sufentanil (p
<0.01). Duration of first stage and second stage of labour
was significantly prolonged in the epidural group.

Significantly greater amount of bupivacaine was admin-
istered in the fentanyl group for pain relief (55.8±11.2mg
vs 44.2±15.6mg; p = 0.002). This is due to shorter
mean duration of analgesia with fentanyl (95.67 min) in
comparison to sufentanil (101.67 min). Longer duration
of labour analgesia has been documented with sufentanil in
previous studies also.9,10 But difference of only 3 minutes
in onset time and 11 mg of bupivacaine has been reported in
our study.

Low values of VAS and high maternal satisfaction was
reported with single epidural bolus of fentanyl or sufentanil
(dose ratio of 5:1) followed by subsequent intermittent bolus
of 0.125% bupivacaine. Mean satisfaction score approached
value of 2 and value of VAS did not exceed 3 at any time
during the entire study period. Haemodynamic stability
was maintained and no adverse maternal or fetal outcome
occurred.

Intermittent epidural bolus dosing was also chosen as a
method of labour analgesia by Lim et al10 and compared
with technique of continuous epidural infusion. Higher
maternal satisfaction and lower incidence of breakthrough
pain was reported with automated regular bolus delivery.
In our study we have successfully managed labour pain
with intermittent epidural bolus of bupivacaine and a lipid
soluble opioid (fentanyl or sufentanil). The technique of
epidural analgesia is however different from that described
by Lim et al.11They used combined spinal epidural (CSE)
and administered 25µg of fentanyl in subarachnoid space
prior to initiation of labour analgesia with intermittent
epidural bolus dosing. Drug combination administered
in each epidural bolus was also different; 0.1% of
levobupivacaine with 2 µg/ml of fentanyl.

Ropivacaine (0.1%) with fentanyl (2 µg/ml) has been
administered as demand only patient controlled epidural
analgesia (PCEA) and as PCEA with background infusion
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Table 1: Demographic characteristics of parturients of fentanyl, sufentanil and tramadol group. [Values are mean±SD, * P < 0.05
(significant).]

Group BF Group BS Group T P value
Age (years) 27.4±3.8 26.1±3.2 27.2±3.5 0.28
Height (cm) 156.9±4.6 154.7±7.4 154.8±4.9 0.25
Weight (kg) 65.6±5.7 65.3±5.2 63.5±4.9 0.26
Haemoglobin (gm%) 11.4±0.9 10.9±0.9 11.2±0.9 0.16
Cervical dilation (cm) 3.35±0.42 3.37±0.41 3.35±0.37 0.98
Neonatal weight (kg) 2.93±0.31 2.91±0.29 2.96±0.29 0.77

Table 2: Duration of different stages of labour and intergroup comparision. [Values are mean±SD, * P < 0.05 (significant)]

Groups 1 st stage 2 nd stage 3 rd stage
BF vs BS 651.2±62.4; 655.8±44.2 (0.74) 77.1±5.1; 76.1±4.7(0.42) 6.3±0.9; 6.8±1.7 ( 0.16)
BS vs T 655.8±44.2; 619.8±49.8 (<0.004)

*
76.1±4.7;73.2±3 ( < 0.006)* 6.8±1.7; 6.2±0.8 ( 0.08)

BF vs T 651.2±62.4; 619.8±49.8 ( <0.03)* 77.1±5.1 ; 73.2±3 ( <
0.0006)*

6.3±0.9; 6.2±0.8 ( 0.65)

Table 3: Neonatal outcome in all the three groups. [Values are mean ± SD]

Group BF Group BS Group T P Value
APGAR score
0 minute 7.7±0.8 7.8±0.7 7.8±.8 0.88
1 minute 8.4±0.7 8.7±0.6 8.6±0.5 0.09
5 minute 9.1±0.4 9.2±0.5 9.1±0.3 0.91
Birth weight 2.9±0.3 2.9±0.3 2.9±0.2 0.78

in nulliparous parturients.5 The authors however initially
used combined spinal epidural technique to initiate labour
analgesia. Drugs administered in subarachnoid space were
2 mg of ropivacaine and 15 µg of fentanyl. Increased
incidence of breakthrough pain, higher pain scores, shorter
duration of analgesia, and lower maternal satisfaction have
been reported with demand-only PCEA.5 Contrary to these
results, use of demand-only PCEA by Boselli et al12 has
been reported to be associated with decreased consumption
of local anaesthetic, reduced cost of analgesia and good
pain relief. The contrasting results of the above mentioned
studies emphasize the need for further research on this
subject.

We have reported a shorter onset of analgesia and
decreased bupivacaine consumption with sufentanil. This
is in accordance with a previous study in which use
of sufentanil (1µg/ml) led to superior quality of pain
relief and fewer bupivacaine rescue doses when compared
with fentanyl (2 µg/ ml) in combination with very low
dose bupivacaine (0.015%) and epinephrine (2 µg/ml).13

Contrary to this equal efficacy of fentanyl and sufentanil for
labour analgesia has been demonstrated in clinical studies
administering the drugs in a dose ratio varying from 10:
16,14,15 to 3.5:1.16

In our study we used fentanyl or sufentanil in a dose ratio
of 5:1. Analgesic dose-response relationships for epidural
fentanyl and sufentanil with bupivacaine 0.125% in labo u

ring patients have reported ED95 value of 8 micrograms and
50 micrograms for sufentanil and fentanyl respectively.17

VAS sco re was >4 at all time periods in tramadol
group and 73.3% of parturients described pain worse than
expected in tramadol group in our study. Viegas et a
Incidence of caesarean section was comparable in all the
three groups in our study also.

One of the limitation of previous studies was the inclu-
sion of both primiparous and multiparous parturients.15,18

In our study we included only primigravida. One of the
limitations of our study is the absence of blinding of the
obstetric staff which is nearly impossible in experimental
trials on labour analgesia. Thus, probability of a research
bias affecting the results of the study cannot be ruled
out. We had included a control (nonepi dural) group and
used tramadol in this group as it is unethical to deny
labour analgesia to a parturient. In our study opioids were
administered in combination with bupivacaine only once.
Addition of opioids is known to have a synergistic action
with local anaesthetics but minimal dosing avoids side
effects like pruritus, nausea and vomiting, urinary retention,
respiratory depression and poor neonatal outcome.19

5. Conclusion

Epidural analgesia in the form of a single bolus dose
of either fentanyl (50µg) or sufentanil (10µg) followed
by subsequent intermittent bolus dosing using 0.125%
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bupivacaine provides excellent analgesia and high patient
satisfaction. Both the opioids are equally efficacious and
safe in terms of maternal and neonatal outcome. Early onset
of analgesia and decreased bupivacaine consumption seen
with sufentanil is not clinically relevant. Duration of first
and second stage of labour was significantly prolonged in
parturients receiving labour epidural analgesia.
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