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Comparison of Tramadol with Combination of Tramadol and Ketorolac for Post Cesarean
Section Analgesia
Regmi NK1, Jahan K2, Rai P2, Bhandari A2
ABSTRACT
Introduction: Effective post-operative analgesia is mandatory following cesarean section (CS), as parturients need to recover quickly
to breast feed and provide care for their newborns. Till date no single drug has been able to achieve this goal. Multimodal analgesia
with opioids and non-steroidal anti-inflammatory drugs (NSAID) combination has shown promising results. Aim: To compare the
analgesic efficacy, patient satisfaction and maternal adverse effects, between intravenous (IV) tramadol and multimodal analgesia
with IV tramadol and IV ketorolac combination for post cesarean section analgesia. Methods: This is a prospective, randomized
and single-blinded comparative study, conducted in 60 parturients who underwent Lower Segment Cesarian Section. They were
divided into two groups: Group 1 (IV Tramadol 50 mg given 8 hourly) and Group 2 (IV Tramadol 50 mg + IV Ketorolac 30 mg given
8 hourly). IV Promethazine was given with each dose of tramadol in both groups. Results: The (Visual analogue scale) VAS scores
were significantly low in IV tramadol + IV ketrolac group than with IV tramadol alone group at 2 hours and 12 hours with p value
of 0.003 and 0.08 respectively. Rescue analgesia was significantly reduced in group 2 (p value 0.005). Patient satisfaction was good
in group 2 and fair in group 1(p value 0.002). No maternal side effects were found. Conclusions: IV tramadol and IV ketorolac
combination used for post cesarean section analgesia significantly decreases post-operative pain, need of rescue analgesia and
significantly increases patient satisfaction in comparison to IV tramadol alone.
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INTRODUCTION
Rate of Cesarean section is rising globally. As stated by Lancet,
the global cesarean section rate was 21% in 2015. In Nepal
it was 9% in 2016.1 Adequate post-operative analgesia in the
cesarean section patients is crucial as they have different surgical
recovery needs which include breastfeeding and care of the
newborn. These can be impaired if analgesia is unsatisfactory.2
Yet there is no any “gold standard” analgesic for post CS pain
management.3 Multimodal and preventive approach to provide
postoperative analgesia is gaining popularity these days4.
NSAIDs and acetaminophen are commonly added to a postcaesarean analgesic regimen along with opioid medications
to improve post-caesarean pain relief and reduce opioid
requirements.5 Tramadol, a centrally acting analgesic provides
analgesia via multimodal mechanism involving the µ-opioid
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agonism, the noradrenergic and serotonergic reuptake
inhibition at descending inhibitory pain pathway. It has been
shown to provide effective analgesia for post-operative pain.
However, for severe postoperative pain, the use of tramadol
as the sole analgesic is not recommended.6,7 Ketorolac is the
NSAID of choice for post-cesarean section analgesia and has
been used to control post-operative pain in immediate postpartum period in women for whom multi modal analgesia is
indicated.8,9 Solo tramadol, ketorolac and occasionally their
combinations have been used in our institution for years.
Limited studies exist in the literatures that compare the effects
of tramadol alone with tramadol and ketorolac combinations
as analgesic agents post-CS. So, in this study we tried to
compare tramadol with tramadol and ketorolac combination
taking pain intensity, rescue analgesia and patient satisfaction
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METHODS
This is a prospective, randomized and single blinded
comparative study. This study was conducted from Jan. 2020
to June 2020, in the department of anesthesiology, Nepalgunj
Medical College, after taking approval from Institutional
Review Committee. 60 parturient between the ages of 18 and
50 years, with an ASA grade I and II undergoing lower segment
cesarean section under spinal anesthesia with plain 0.5%
bupivacaine were enrolled, after taking written consent. No
intrathecal opioids were administered. Patient with cardiac
disease, asthma, bleeding disorders, peptic ulcer disease, renal
injury/failure and hypersensitivity to any of the study drugs
were excluded from the study. Patient on anti-platelets, anticoagulants, antipyretics, antidepressant, antipsychotics and
MgSO4 were also excluded.
In post-operative room parturients were divided into two
groups randomly: Group 1 who received IV tramadol 50 mg
8 hourly and Group 2 who received IV tramadol 50 mg + IV
ketorolac 30 mg 8 hourly. The analgesics were started as soon
as the parturients were brought to post-operative room, as
per randomization. IV Promethazine 25 mg diluted in 9 ml
normal saline (Total Volume 10 ml) was given slowly over 5
minutes following each dose of tramadol in both the groups to
counteract pruritus, nausea and vomiting that can be caused
by tramadol. Pain intensity, rescue analgesia and patient
satisfaction needed were our primary measures whereas
pruritus, respiratory depression, nausea and vomiting were
our secondary measures. Postoperative pain intensity was
measured using a 10 cm Visual Analogue Scale labeled ‘0=
no pain’ to ‘10= worst pain imaginable’ at 2, 6, 12, 18 and 24
hours following surgery. IM Diclofenac 75 mg was given as
rescue analgesia at the request of the patients. The number of
patients requiring rescue analgesia as well as the time it was
taken was recorded. At the end of the 24 hours period, overall
rating of satisfaction with quality of analgesia was done with
5 points Likert Scale. Very poor, poor, fair, good, and excellent
patient satisfaction were considered as points 1, 2, 3, 4 and 5
respectively in this scale.10
Pruritus, respiratory depression, nausea and vomiting were
noted.
STATISTICAL ANALYSIS

RESULTS
There were total 60 patients in the study. The mean age in
group 1 was 25.67±5.248 and in group 2 26.23.There was no
significant difference in age between the two study groups.
(Table I)
Variables

Group

N

Mean

Std. Deviation

P value

Age (Years)

Group 1

30

25.67

5.248

.669

Group 2

30

26.23

4.953

Table I : Comparison of age between the groups

VAS Score was significantly less in group 2 at 2hours and 12
hours postoperatively. (Table II, Figure 1)
Variables
VAS Score 2 hours
VAS Score 6 hours
VAS Score 12 hours
VAS score 18 hours
VAS Score 24 hours

N

Mean

Std.
Deviation

Group 1

30

3.03

1.189

group 2

30

2.17

0.986

Group 1

30

2.53

1.167

group 2

30

2.30

1.055

Group 1

30

2.53

1.167

group 2

30

1.83

0.747

Group 1

30

2.40

1.404

group 2

30

2.20

0.484

Group 1

30

1.83

0.592

group 2

30

1.53

0.681

P value
0.003
0.420
0.008
0.466
0.074

Table II : Comparison of Pain Intensity (VAS Score) at different intervals

Figure 1 : Graph of mean VAS scores over 24 hours period

Requirement of rescue analgesia was significantly higher in
group 1 in comparison to group 2. (Table III)
Variables
Rescue Analgesia
(IM Diclofenac)
Total

Data was analyzed using SPSS 20. Two sample T test and chi
square test were used. P value and X2 asymp. Sign. Value less
than 0.005 were considered significant in T test and chi square
test respectively.

Groups

Group 1

Group 2

Total

Not Given

16
(53%)

26
(87%)

42

Given

14
(47%)

4
(13%)

18

30

30

60

P value

0.005

needed as our primary outcomes whereas pruritus, respiratory
depression, nausea and vomiting as our secondary outcomes.

Table III : Comparison of requirement of Rescue Analgesia between the two
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woman with relative infant dose 0.2 to 0.4. It has an analgesic
efficacy similar to opioids.9,11 IV Ketorolac produces opioid
sparing effect by approximately 30%- 45%.15,16

Figure 2 : Comparison of time for rescue analgesia given between the groups

No woman had likert scale score other than 3 (Fair) or 4
(Good). There was significant difference between fair and good
satisfaction between the groups. (Table IV)
Overall pain Satisfaction taken at
24 hours (Likert Scale)

Group 1

Group 2

Total

Likert Scale 3

19

7

26

Likert Scale 4

11

23

34

30

30

60

Total

P
value
0.002

Table IV : Comparison of overall pain satisfaction level between the two groups

No parturients complained nausea and vomiting in both the
groups. None had pruritus, and respiratory depression.
DISCUSSION
Effective pain relief after cesarean section is a global challenge
as both maternal and neonatal adverse effects are to be
considered. Effective pain relief after cesarean section improves
a woman’s ability to function, breast feed and interact with her
newborn infant. It increases maternal satisfaction, decreases
maternal morbidity and hospital stay.11 Post-cesarean pain
consists of a somatic and visceral component. Visceral pain
originates from uterine incision and contractions whereas
the somatic component arises from the abdominal wall
incision. It is unlikely that a single analgesic or targeted agent
will significantly reduce most visceral pains since multiple
neurotransmitters, channels, and receptors are responsible
for visceral pain. Analgesics combinations are anticipated
to be better than single analgesics.12 Opioids are still playing
a central role in post cesarean section pain management.
However, from all published data, it is clear that opioids alone
do not completely relieve pain after cesarean section.13To
overcome this many centers around the world, combine
opioid with non-opioid analgesics.3 Tramadol being an atypical
opioid, has very low risk of respiratory depression, pruritus and
abusive potential compared to the classical opioids.6 Tramadol
with its relative infant dose of 2.4 – 2.9, has no reports of
toxicity in breast fed infants after maternal use.9,12 On top
of that tramadol has a potency which is equal to pethidine
and 1/10 of morphine.14 NSAIDs should be given routinely in
the immediate postpartum period, unless contraindicated.
Among the nonsteroidal anti-inflammatory drugs investigated,
ketorolac is safe in immediate post-partum breast feeding
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In our study, VAS score was significantly decreased in ketorolac
and tramadol group in 2 and 12 hours. Similar to our study,
Lowder JL et al in their study found that ketorolac combined
with opioids significantly decreases the VAS score in the first
post-operative day of cesarean section in comparison to
opioids and placebo.17 The difference in VAS score was not
significant at 6, 18 and 24 hrs. This insignificance at 6 hours
could be because 9 parturients i.e. 64% of rescue analgesia
receivers of group 1 received rescue analgesia between 2 to
6 hours. At 12 to 24 hours the intensity of pain might have
decreased resulting in no significant difference in VAS. Our
study shows multimodal analgesia with ketorolac and tramadol
provides significant patient satisfaction (P value 0.002) than
tramadol alone. A similar study done by Adamou N et al. found
that multimodal analgesia with diclofenac and pentazocine
provides statistically significant patient satisfaction (P-value
0.00001) than pentazocine alone in early post cesarean section
pain control.3
Thippeswamy T et al. in their study found that, 35% women
in tramadol only group required rescue analgesia in first 24
hours postoperatively7, similarly 47% women of our tramadol
only group required rescue analgesia which was significantly
greater than 13% women in tramadol plus ketorolac group.
Despite the main side effect of tramadol being nausea and
vomiting, there was no incidence of nausea and vomiting in
our study. This result is similar to the result of study done by
Shankariah M, where they used intraoperative antiemetics.18
(Shankariah M), but is in contrast to result of Mitra S et al,
where no prophylactic antiemetics were used and tramadol
resulted in nausea and vomiting in 15% of parturients.5
Likewise pruritus not found in our study could be due to
addition of promethazine with tramadol.
Respiratory depression was not found in any woman. Study
done by Houmes RJ supports this result where 50 mg tramadol
given 8 hourly, did not cause respiratory depression in any
parturients.19
LIMITATION
Comparison of our study with the similar study was limited in
the discussion, as only few studies exist in the literatures that
compare tramadol with combination of tramadol and ketorolac
as analgesic agents post-CS.
CONCLUSION
IV Tramadol and IV ketorolac combination used for post cesarean
section analgesia significantly decreases post-operative pain,
need of rescue analgesia and significantly increases patient
satisfaction in comparison to IV tramadol alone.
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