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ABSTRACT

Background: Epidural analgesia has been established to be the best modality for painless
labor. This study hypothesized to evaluate the effect of adding tramadol as an adjuvant to
bupivacaine in epidural labor analgesia.

Methods: Sixty parturients were allocated into two equal groups. Group B received a total
volume of 10 ml bupivacaine 0.25% in normal saline. Group BT received a total volume of 10 ml
bupivacaine 0.25% plus tramadol 5 mg/ml in normal saline as a loading dose, followed by
continuous infusion of bupivacaine 0.125% at rate 10 ml/h 15 min after a loading dose for both
groups. The onset of analgesia, degree of motor block, sedative effect, hemodynamic para-
meters, visual analogue scale (VAS), number of top-up doses, fetal outcomes, any related side
effects, and maternal satisfaction were recorded.

Results: Faster onset of analgesia was achieved in BT group compared to B group (7.9 + 2.68 vs
15.3 + 3.3, respectively: P < 0.001). BT group has a longer duration of analgesia
(181.1 £ 44.3 min) than B group (89.6 + 32.6 min) (P < 0.001). VAS was significantly decreased
at 10, 15, 60, 120 and 180 min in BT group compared to B group (P < 0.001, < 0.001, 0.001, <
0.001, and 0.006, respectively). Motor block was comparable between both groups. Higher
levels of sedation were reached in group BT.

Conclusion: Tramadol in epidural labor analgesia as an adjuvant to bupivacaine can provide
a better quality of analgesia with faster onset, and prolonged duration with no relevant adverse
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1. Introduction

Normal delivery birth experience is an exciting
moment, however, the pain associated with it has
been considered as one of the most excruciating
pain. The fear of labor pain has an increased propensity
to cesarean section[1]. Labor pain is associated with
many psychological and physiological changes, lead-
ing to increased level of catecholamine, hyperventila-
tion with increased oxygen demand resulting in
uteroplacental hypoperfusion and fetal hypoxia[2].

Different modalities for painless labor has been
implemented [3]. Epidural labor analgesia is the
golden method for painless labor with higher maternal
satisfaction. Bupivacaine is the most common local
anesthetics used for this purpose. To achieve a better
quality of analgesia and a longer duration of action,
several adjuncts have been added to local anes-
thetics [3,4].

Tramadol is a synthetic opioid that has multimodal
anti-nociceptive effects. It has been used for post-
operative pain in different routes, such as intramuscu-
lar, intravenous, and oral [5]. In addition to its
moderate p-opioid receptor affinity, it inhibits

norepinephrine reuptake at the level of a-2 adrenergic
receptors and acts as a 5-hydroxytryptamine (5HT)
reuptake inhibitor together with presynaptic stimula-
tion of 5HT release at 5-HT3 receptors. These accent-
uate the descending inhibitory pathway in the spinal
cord enhancing analgesia [6,7]. It is also suggested by
many studies that tramadol has a local anesthetic
properties, although weaker than lidocaine, by block-
ing nerve conduction either by interaction with cal-
cium receptors [8] or inhibition of K* channels [9].
Therefore, tramadol can provide effective analgesia
when given epidurally as local anesthetic adjuvants
with no relevant side effects [10,11].

This study was designed to study the effects of
adding tramadol as an adjuvant to bupivacaine in
epidural painless labor on the quality of analgesia,
the motor block, and the sedation level.

2. Material and methods

This prospective randomized double-blind study was
conducted at the Obstetrics and Gynecological depart-
ment, after it was approved by Faculty of Medicine,
Tanta University, Local Ethical Committee (approval
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number 32,141/02/18), and Clinical Trial registration
(PACTR201804003261749). Sixty nulliparous parturi-
ents aged from 21 to 30 years, ASA physical status Il
requesting epidural labor analgesia were recruited in
the study after signing written informed consent. The
parturients included in the study had a single fetus,
vertex presentation, active labor (cervical dilatation
3-5 c¢m), and more than 37 weeks of gestation. The
controlled study was carried out between March 2018
to March 2020. Multiparous, mal-presentation, high-
risk pregnancies (preeclampsia, diabetes, or cardiac),
multiple pregnancies, coagulopathy, allergy to any
used medications, BMI > 35 kg/m?, and patient refusal
were excluded from the study.

Randomization of the participants was achieved
using a computer-engendered software program
then were allocated into two groups in a 1:1 ratio by
opening sealed envelopes. Group B (30 parturient)
received a total volume of 10 ml bupivacaine 0.25%
in normal saline, whereas Group BT (30 parturient)
received a total volume of 10 ml bupivacaine 0.25%
plus tramadol 5 mg/ml in a normal saline as a loading
dose (5 ml increments every 5 min) followed by con-
tinuous infusion of bupivacaine 0.125% at a rate 10 ml/
h for both groups 15 min after a loading dose. The
infusion was stopped when the cervix was fully dilated.
The mixed solutions in the syringes were prepared by
an anesthesiologist not involved in the study then
endorsed blindly to the anesthesiologist who was
responsible for the placement of the epidural labor
analgesia and recording the data. Parturient,
Obstetrician, Neonatologist, and ward nurse were
also blinded to group allocation.

All the parturients included in the study received
500 ml of Ringer’s solution intravenous as preload and
connected to routine monitors (pulse oximetry, non-
invasive blood pressure and electrocardiography).
Also, they were trained how to quantify the pain
using 10-cm linear visual analogue scale (VAS) (0 = no
pain and 10 = worst imaginable pain).

The parturient was placed in a sitting position and
all aseptic precautions with skin sterilization were per-
formed. Identification of L 3-4 or L 4-5 intervertebral
space followed by local infiltration of the skin and
subcutaneous tissue with lidocaine 2%. Localization
of epidural space was done with an 18-gauge Tuohy
needle (Perifix®, Braun, Germany) using a loss of resis-
tance to air technique. Epidural catheter (20-gauge
multi-orifice) was threaded in the epidural space and
fixed to the depth of 4-5 cm after confirmation of
negative aspiration for cerebrospinal fluid or blood.
The catheter was secured with plaster over the back
of the parturient. Then, the parturient was positioned
supine with a left lateral tilt to avoid aortocaval com-
pression. A test dose of 3 ml lidocaine 2% plus 15 ug
adrenaline was injected to confirm the absence of
inadvertent intravascular or intrathecal placement of

the catheter prior to injection of the study solution. To
evade the risk of increased spread of study drugs into
epidural space the injection was given in between
uterine contraction.

The injection time of the study drug was recorded
as TO. The onset of analgesia was estimated as the time
to achieve VAS < 3. The duration of analgesia was
evaluated as time from TO to reach VAS > 3 and the
occurrence of breakthrough pain. Additional top-up
dose of 5 ml bupivacaine 0.125% was injected into
the epidural catheter to manage breakthrough pain.
The number of top-up doses was recorded. VAS was
assessed before the placement of epidural then at 5,
10, 15, 30, 45, 60 min then every hour after injection of
the study drugs until the delivery time.

The degree of motor block was assessed using
a modified Bromage scale [10] before the placement
of epidural then at every 15 min in the first hour then
every 30 min after injection of the study drugs until the
delivery time. The infusion rate of bupivacaine was
decreased when Bromage score was > 2 until the
score became < 1. The level of sedation was assessed
by sedation core [10] at the same time interval.

Hemodynamic monitoring of blood pressure and
heart rate was recorded before placement of the
epidural and at 5, 15, 30, 60 min then every hour
until delivery. Hypotension was defined as decreased
mean arterial blood (MAP) pressure > 30% from base-
line and/or systolic blood pressure less < 100 mm/Hg
and was treated by intravenous fluid boluses and/or
10 mg ephedrine and can be repeated if needed.
Bradycardia was defined as a heart rate < 60 beats/
min and was treated with 0.5 mg atropine.
Hypotension, bradycardia, and any other adverse
effects such as nausea and vomiting (treated with
metoclopramide 10 mg) or pruritus (treated with
diphenhydramine 50 mg) were recorded. Cervical
dilatation at the beginning of the study, duration of
the first and second stage of labor, and the mode of
delivery (spontaneous vaginal delivery, assisted or
cesarean section) were recorded.

Fetal heart rate was monitored continuously by
cardiotocography, and any fetal heart rate abnormal-
ities detected were managed initially by giving oxygen
or intravenous fluid to the mother, stopping oxytocin,
and ensuring a left uterine displacement. Taking into
account the comparison of the tracing recorded
30 min before the placement of epidural and during
epidural analgesia. Neonatal outcome was assessed by
neonatologist using Apgar score at 1 and 5 min and
umbilical venous blood PH.

Patients satisfaction about the quality of analgesia
were assessed after 24 h of delivery with five point
Likert's scale (1 = poor; 2 = fair; 3 = good; 4 = very
good; 5 = excellent).

The onset of analgesia was the primary outcomes.
The secondary outcomes were the degree of motor



block, the hemodynamic changes, and the sedation
score.

3. Sample size

Calculation of sample size based upon the results of
previous trial [12] revealed that at least 21 patients
were required in each group to detect a significant
change of the onset of sensory block of 5 minutes at
alpha value of 0.05 and 95% power of study. Thirty
patients were included in each group to overcome the
possibility of dropout cases.

4, Statistical analysis

Statistical analysis of data was done utilizing IBM SPSS
20.0 (Armonk, NY: IBM Corp) software program.
Checking of normal distribution of data was done by
Kolmogorov-Smirnov or Shapiro tests. Data were pre-
sented as mean * standard deviation. Comparison of
numerical data between the two groups was done
utilizing Student’s independent t- test for data

Enrollment
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showing normal distribution or by Mann - Whitney
U test, if otherwise. VAS score, motor block and seda-
tion score was presented as median (interquartile
range) and analyzed by Mann-Whitney test between
studied groups. Categorical variables were presented
as patients’ number and percentage (%) and were
analyzed utilizing the Chi-square test or Fisher’s exact
test when appropriate. P-values < 0.05 was considered
significant.

5. Results

Out of eighty-one eligible parturients, sixty parturients
were enrolled and allocated into two groups in this
study (Figure 1). Regarding demographic characteris-
tics and labor progress data, there were comparable as
shown in Table 1.

Group BT has a shorter onset of analgesia
(79 + 268 min) in comparison with group
B (15.3 £ 3.3 min) and this was statistically significant
(P < 0.001) (Table 2). The VAS was significantly lower in
group BT at 10 and 15 min than group B (P < 0.001, <

Assessed for eligibility (n =81)

Excluded (n=21)
-Not meeting inclusion (n=7)
-Declined to participate (n=5)
-Failure to insert epidural (n=5)
-Dural puncture (n=4)

Allocation
Allocated to B group (n=30) Allocated to BT group (n=30)
Received intervention (n=30) Received intervention (n=30)
Did not receive intervention (n=0) Did not receive intervention (n=0)
Follow-up
Followed to labor (n=30) Followed to labor (n=30)
Discontinued intervention (n=0) Discontinued intervention (n=0)
Analysis

Analyzed (n=30)

Excluded from analysis (n=0)

Figure 1. CONSORT flow chart in the two studied groups.

Analyzed (n=30)

Excluded from analysis (n=0)
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Table 1. Demographic characteristic and labor progress in the two studied groups.

B group (n = 30) BT group (n = 30) P-value

Age (years) 256 + 28 259 +26 0.635
Weight (kg) 744 + 8.4 77778 0.124
Height (cm) 161.1 £ 4.8 1635+ 5.3 0.07
BMI (kg/m?) 286+22 29 22 0.463
Cervical dilatation (cm) 4 (3-5) 4 (3-5) 0.399
Gestational age (weeks) 38.5 (37-41) 39 (37-41) 0.718
Epidural to delivery interval 259 + 63.4 272.7 £62.3 0.842

(min)
Second stage duration (min) 32.5+10.8 35.8 +10.5 0.238
Mode of delivery (n, %)

-normal spontaneous

delivery 25 (83.3%) 27 (90%)

-assisted delivery

(instrumental) 3 (10%) 2 (6.7%) 0.751

-cesarean delivery 2 (6.7%) 1 (3.3%)

B group = bupivacaine 0.25% group. BT group = bupivacaine 0.25% plus tramadol 5 mg/ml group. Values are expressed as mean = SD, median (range) or
patient’s number (percentage). BMI = body mass index. P value < 0.05 was considered significant.

0.001, respectively) (Figure 2). The duration of analgesia
was significantly longer in group BT (Table 2) and this
was associated with significantly lower VAS at 60, 120,
and 180 min (P = 0.001, < 0.001, 0.006, respectively) as
compared with group B (Figure 2). VAS was comparable
between the two groups at any subsequent reading.
The number of top up doses and the number of par-
turients requested it presented in Table 2.

Sedation score of 2 or 3 was more frequent in group
BT (56.7%) compared to group B (0%) and this was
statistically significant at 30, 45, 60, and 120 min (Table 3).

Only 6 (20%) parturients in group B and 8 (26.6%)
parturients in group BT were developed motor block of
grade 2. No one developed grade 3 motor block (Table 3).
Hemodynamic changes (Figure 3) and side effects were
comparable between the two groups (Table 2).

The neonatal outcomes were statistically insignif-
icant between both groups (Table 2). Maternal

satisfaction was significantly better in group BT as
compared with group B (P = 0.037) (Table 2).

6. Discussion

Labor pain management has a lot of challenges for
both Obstetricians and Anesthetists. Several modal-
ities have been used, however, epidural analgesia
has been established to be the best modality for
pain relief during labor. The drugs used in epidural
analgesia should provide a better quality of analge-
sia with rapid onset and higher maternal satisfac-
tion, on the other hand, reduce adverse effects for
both mother and neonate [13]. It is important to
choose a suitable local anesthetic concentration and
appropriate adjuvants.

This study was designed to show the analgesic
properties, the motor block, and the sedative effect

Table 2. Analgesic quality, maternal side effects, parturient satisfaction, and neonatal outcomes in the two studied groups.

B group (n = 30) BT group (n = 30) P-value
Analgesic quality Onset of analgesia (min) 153 +33 7.9 £ 2.68 < 0.001*
Duration of analgesia (min) 89.6 + 32.6 181.1 £ 443 < 0.001*
Epidural top-up (n, %)
- (0 dose) 7 (23.3%) 21 (70%)
- (1 dose) 4 (13.3%) 4 (13.3%) < 0.001*
- (2 doses) 9 (30%) 3 (10%)
- (3 doses) 10 (33.3%) 2 (6.7%)
Maternal side effects Hypotension 2 (6.7%) 5 (16.7%) 0.424
Bradycardia 0 (0%) 3 (10%) 0.237
Nausea & vomiting 1 (6.7%) 6 (20%) 0.103
Pruritus 0 (0%) 1(3.3%) 1.000
Respiratory depression - -
Maternal satisfaction 5- Excellent 9 (30%) 19 (63.3%)
4- Very good 8 (26.7) 7 (23.3%)
3- Good 11 (36.7%) 4 (13.3%) 0.037*
2- Fair 2 (6.7%) 0 (0%)
1- Poor 0 (0%) 0 (0%)
Fetal outcomes Fetal weight (kg) 3+02 3+03 0.771
Apgar score at 1T min 881 85+ 12 0.282
9 (7-10) 9 (6-10)
Apgar score at 5 min 9.6 £ 0.6 9.5+07 0.568
10 (8-10) 10 (8-10)
Umbilical pH 7.39 £ 0.05 7.38 £0.05 0.569

B group = bupivacaine 0.25% group. BT group = bupivacaine 0.25% plus tramadol 5 mg/ml group. Values are expressed as mean + SD, patient’s number

(percentage) or median (range). P value < 0.05 was considered significant.
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Figure 2. Visual Analogue Scale (VAS) in the two studied groups.
Table 3. Motor block and sedation in the two studied groups.
Pre-block 15 min 30 min 45 min 60 min 120 min -~ 180 min 240 min 300 min 360 min
Motor block B group 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-1) 1(0-1) 0 (0-1) 0 (0-0) 0 (0-0) 0 (0-0) 0 (0-0)
BT group 0 (0-0) 0(0-0) 0(0-1) 1(0-1) 1(0-1) 1(0-1) 0(0-1) 0 (0-0) 0 (0-0) 0 (0-0)
P-value 1.000 0.078 0.528 0.727 0.849 0.102 0.552 0.250 0.957 0.792
Sedation score B group 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1) 1(1-1)
BT group 1(1-1) 1(1-1) 1(1-2) 2 (1-2) 2(1-2) 1(1-2) 1(1-1) 1(1-1) 1(1-1) 1(1-1)
P-value 1.000 0.078 0.001* < 0.001* <0.001* 0.003* 0.326 1.000 1.000 1.000

B group = bupivacaine 0.25% group. BT group = bupivacaine 0.25% plus tramadol 5 mg/ml group. Values are expressed as median (interquartile range).

P values < 0.05 was considered significant.
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Figure 3. Hemodynamic parameters, (a) Mean Arterial Blood Pressure in the two studied groups, (b) Heart Rates in the two studied

groups.

of administrating tramadol as an adjuvant to bupiva-
caine in epidural painless labor.

Our results showed that adding tramadol has been
associated with rapid onset of analgesia (7.9 + 2.68 min
versus 15.3 + 3.3 min) and longer duration of action
(181.1 + 44.3 min versus 89.6 + 32.6 min) compared to
bupivacaine alone.

Furthermore, the addition of tramadol had statisti-
cally significantly decreased VAS at 10, and 15 min
compared to bupivacaine alone group which deter-
mines rapid onset of action with more patients
recorded VAS < 3. Also, it decreased significantly at

60, 120, and 180 min which indicates a prolonged
duration of action. Moreover, the first request for a top-
up dose due to breakthrough pain was delayed with
a significantly decreased number of parturient
requested analgesia (30%) in the tramadol group as
compared with bupivacaine alone group (76.6%).
Tirkoglu et al. [14] compared patient-controlled
epidural analgesia with the administration of levobu-
pivacaine 0.125% either plus tramadol 100 mg or mor-
phine 100 pg. They showed lower VAS in morphine
and tramadol group after major abdominal surgery.
A study conducted by Singh et al. [11] showed that
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either tramadol 1 mg/kg or 2 mg/kg provides signifi-
cantly prolonged postoperative analgesia and lower
VAS when added to ropivacaine 2% in epidural for
upper abdominal surgery compared to ropivacaine
2% alone. The duration of analgesia was longer in
tramadol 2 mg/kg (584 + 58 min) compared with
tramadol 1 mg/kg (394 + 46 min) or ropivacaine
alone (283 + 35 min).

Also, Fan et al. [15] in their study comparing the
efficacy of adding tramadol (5 mg/ml) or fentanyl
(3 pg/ml) to ropivacaine 0.125% in epidural labor
analgesia, the onset of analgesia and VAS were com-
parable with no significant difference between both
groups. They concluded that tramadol seems to be as
effective as fentanyl in providing analgesia with mini-
mal side effects.

Moreover, in a study conducted by Jaitley et al. [12]
comparing epidural and IV tramadol, they reported that
epidural tramadol group has an onset of analgesia with
a mean (10.83 + 4.346) min and duration of analgesia
with a mean (3.77 + 0.573) h. This was consistent with
our study. Imani et al. [10] concluded that epidural
anesthesia with tramadol adding to lidocaine in
a patient scheduled for cesarean section has a rapid
onset of sensory and motor blockade and delayed
request of analgesia. Previous studies [16,17] have eval-
uated the effectiveness of adding tramadol to bupiva-
caine in caudal epidural analgesia in children, and they
reported a longer duration of analgesia and decreased
the need for supplementary analgesia with lower VAS.

It is probably the slow absorption of tramadol
through the dura or slow uptake from the epidural
space into the systemic circulation is the mechanism
of prolonged duration of action [18,19].

However, Chatrath et al. [2] in their prospective-
randomized study comparing the efficacy of levo-
bupivacaine with tramadol or fentanyl for combined
spinal-epidural analgesia in labor, concluded that
fentanyl has a rapid onset of analgesia whereas
tramadol has a longer duration of analgesia.

Ambulation during labor is imperative as well as
good expulsive force to allow normal spontaneous
vaginal delivery and appropriate fetal outcomes.
Motor block due to labor epidural analgesia may
be one of the adverse effects that is related directly
to the concentration of local anesthetics [20]. This
might result in a prolonged second stage of labor
and the possibility of increased instrument delivery
and/or CS. In our study, the majority of patients
reported Modified Bromage score (0, 1) in both
groups, only 6 (20%) parturients in bupivacaine
group and 8 (26.6%) parturients in tramadol group
were developed motor block of grade 2. This can be
explained by a higher concentration of bupivacaine
(0.25%) that affects A a fiber responsible for motor
block and also the epidural test dose of lidocaine
that leads to undesirable loss of proprioceptive and

motor functions. The incidence of assisted delivery
was (10%) in bupivacaine group and (6.7%) in tra-
madol group while CS incidence was (6.7%) in bupi-
vacaine group and (3.3%) in tramadol group with no
significant difference between the two groups.

Our result was in agreement with Merson et al. [21]
who used different concentrations of bupivacaine and
ropivacaine, they reported increased motor blockade
of bupivacaine 0.25% without a significant increase in
the rate of instrumental delivery or CS. Also, Rodriguez-
Ramén et al. [22] concluded the same results when
comparing bupivacaine 0.25% and 0.125%. Moreover,
Ahmed et al. [23] reported lower limb motor weakness
with bupivacaine 0.25% especially with the lumbar
insertion of epidural catheter compared to lower
thoracic.

After epidural administration of tramadol, it
absorbed through epidural venous plexus and distrib-
uted to serum [6]. This is maybe responsible for any
systemic effects. Sedation score was significantly
higher in tramadol group from 30 to 120 min reading
as compared to bupivacaine group. That is maybe of
benefit as it decreased maternal anxiety. Gupta et al.
[24] reported that 14 patients out of 30 patients had
sedation in tramadol group when compared to butor-
phanol group in epidural analgesia. However, Gupta
et al. [25] in their study comparing the effect of add-
ing either dexmedetomidine or tramadol to ropiva-
caine in caudal anesthesia in pediatric, they reported
that the level of sedation in tramadol group was
generally less than 2. Also, Results from Swathi et al.
[26] reported a lower sedation score. Both of these
studies differ in that they use the Ramsay sedation
scale.

Nausea and vomiting are unpleasant sensations,
and the parturient are more susceptible. The incidence
of nausea and vomiting was higher in tramadol group
(20%) while only (3.3%) in bupivacaine group, and this
is perhaps due to the action of tramadol on the 5-HT
receptor. Results for studies conducted by Kundra et al.
[27], TUrkodlu et al. [14] and Swathi et al. [26] reported
the same, however, Prakash et al. [17] reported a lower
incidence. Heart rate and blood pressure were compar-
able between groups with no significant difference,
although, they were significantly lower regarding the
baseline that can be explained by autonomic blockade
of bupivacaine 0.25%

Regarding neonatal outcomes, the addition of tra-
madol to bupivacaine did not seem to affect Apgar
score or umbilical PH. The results between both
groups were comparable, and this was consistent
with other studies [10,12,15]. Tramadol has been
used for labor analgesia in many studies either
through intravenous [28] or intramuscular [29,30]
routes, and it provides satisfactory analgesia with
safety for both mother and fetus without respiratory
depressant effect.



Excellent maternal satisfaction was (63.3%) in tra-
madol group, however only (30%) in bupivacaine
group. Jailety et al. [12] concluded that maternal satis-
faction was excellent in (36.67%) of the patients who
received epidural tramadol and only in (10%) of the
patients who received intravenous tramadol.

Limitation in our study, first we didn't have a control
group who received either no analgesia or 1.V analgesia
only to compare the effect of epidural on the duration
of the first and second stages of labor. Second, we
selected bupivacaine 0.25% to be injected in the epi-
dural instead of bupivacaine 0.125% which is com-
monly used in ambulatory labor analgesia which
increased the incidence of motor block. Third, we stu-
died only one dose of tramadol (50 mg) [10], so further
studies needed to compare different doses to reach
the optimum dose.

7. Conclusions

Tramadol in epidural labor analgesia as an adjuvant to
bupivacaine can provide a better quality of analgesia
with faster onset, and prolonged duration with no
relevant adverse effects.
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