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Abstract
Aim and Objectives:To assess and compare the analgesic effects of adjuvants like
intravenous Ketorolac and Tramadol in laparoscopic surgeries on post-operative pain and
their side effects.
Methodology: In this quasi experimental study,after approval from ethical committee and
written informed consent taken from 90 patients of ASA physical status I,II of either sex
scheduled to undergo elective laparoscopic surgeries under general anaesthesia were
enrolled.Patients were randomly divided into one of the two groups of 45 patients each,
patient received either Ketorolac (Group K) or Tramadol (Group T) 30 minutes before
extubation. The degree of post-operative pain was assessed using VAS at 0, 2, 4 hours post
operatively upto 24 hours and the need of rescue analgesic and the side effects of both drugs.
Results: The pain score at 0 hours were more than 4 in both the groups.
Statisticalanalysisshowedasignificantdifferencebetweenthe2groups in the second and fourth
hour.Thereafter, the difference in pain scores in both Ketorolac group and Tramadol group
were not significant.
Conclusion: We conclude that both Ketorolac and Tramadol offer equal post-operative
analgesia while Ketorolac had lesser side effects when compared to Tramadol.
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Background
Laparoscopic surgery is very popular due to the small incision, less bleeding, short hospital
stay and less pain compared to open surgical procedures for the same disease. Hence patients
prefer laparoscopic procedures over open procedures. However in first 24 hours laparoscopic
procedures can cause severe pain due to stretching of abdominal muscles, retention of gases
under the diaphragm and pain at the port site[1].Uncontrolled post-operative pain delays
resumption of normal pulmonary function, restriction of mobility, nausea and vomiting,
increase in systemic vascular resistance, cardiac functions and myocardial oxygen
consumption through increase in catecholamine, induced by stress response [4].
Balanced analgesia can be obtained by combining opioids with non-opioids[2]. Injection
Fentanyl is a powerful analgesic drug when used at a dose of 2 mcg/kg but to control pain, it
is required in higher doses which results in side effects like nausea, vomiting, chest wall
rigidity, drowsiness and desaturation[3, 17]. So adjuvants are needed to control the pain in first
24 hours following laparoscopic procedures.
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Hence the present study is undertaken to know which adjuvant, Ketorolac or Tramadol is
better along with fentanyl to control post-operative pain in patients undergoing laparoscopic
surgeries[6-7, 18-19].
Method
In
this
quasi
experimental
study,
afterethicalcommitteeapprovalandinformedconsent,90patients belonging to “American
Society of Anaesthesiology” (ASA) grade I, II aged between 18 to 65 years, scheduled for
elective laparoscopic surgeries December 2017 to May 2019 in our hospital were selected.
Thorough preanaesthetic evaluation and routine investigations were carried out before taking
up the patient for surgery. An informed and written consent was taken from the patients
enrolled for the study and patients were explained regarding Visual Analogue Scale. The
patients were divided into two groups of 45 patients each, Group K-45, Group P-45, using
closed envelope method.
Premedication
Tab Ranitidine 150 mg at night before surgery and at the morning of the surgery. Tab
Alprazolam 0.5 mg at night before surgery were given to all participants.
After shifting to the operating room, routine monitoring was done for the following
parameters like heart rate (HR), Blood pressure (BP), Electrocardiogram (ECG), Oxygenhemoglobin saturation (SPO2).
A peripheral cannula was secured. Intravenous infusion of Ringer lactate was started.
Intravenous Midazolam 1 mg and intravenous Fentanyl 1.0 mcg/kg was given. After
preoxygenation with 100% oxygen for 3 minutes, patient was induced with intravenous
Propofol 2 mg/kg and endotracheal intubation was facilitated by Vecuronium 0.1 mg/kg.
Anesthesia was maintained with Isoflurane (1 MAC) and nitrous oxide in oxygen
(70%:30%). Thirty minutes before the end of surgery, intravenous infusion of 30 mg
Ketorolac or 50 mg Tramadol in 100 ml saline was given as infusion over a period of 20
minutes.
Residual neuromuscular paralysis was antagonized with Neostigmine 0.05 mg/kg and
Glycopyrrolate 0.01 mg/kg. Patient was shifted to post anesthesia care unit.
Assessment of pain was started from the time of extubation till the point of need of rescue
analgesia (Study period). On arrival to the post-operative unit (time 0), patient‟s vitals-heart
rate, blood pressure and oxygen saturation was recorded.
Postoperative pain was assessed by a blinded observer at time 0, 2, 4 hours post-operative till
24 hours using VAS score[16]. Rescue analgesia with bolus doses of intravenous Fentanyl (25
mcg) at VAS score more than or equal to 4 was given. Pain Assesment was done by a 10 cm
visual analogue scale (VAS) 0, no pain; 10, worst imaginable pain. Patient was reassessed for
pain and for any side effects like nausea, vomiting, and gastric irritation, respiratory
depression.
Statistical Analysis
Sample size was calculated using the formula, Total sample n=90.

α=0.05, power (1-β) = 0.8, SD (σ) - 11.9
Data were analyzed using SPSS version 20.0. Results were analysed using Chi square test and
Independent t-test.
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Table 1: Age distribution
Age
18 to 23 Years
24 to 33 Years
34 to 43 Years
44 to 53 Years
54 to 63 Years
64 to 65 Years
Total

Group K
07(15.6)
07(15.6)
12(26.7)
08(17.8)
09(20.0)
02(4.4)
45(100)

Group T
05(11.1)
07(15.6)
17(37.8)
08(17.8)
07(15.6)
01(2.2)
45(100)

Fig 1: Age distribution of study participants
Table 2: Gender Distribution
Gender
Male
Female
Total

Group K
25(55.6)
20(44.4)
45(100)

Group T
23(51.1)
22(48.9)
45(100)

Fig 2: Gender distribution of study participants
Table 3: Distribution of Procedures
Procedure
Cholecystectomy
Appendicectomy
Diagnostic
Hernioplasty
Total

Group K
29(64.4)
11(24.5)
02(4.4)
03(6.7)
45(100)
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Group T
30(66.6)
07(15.6)
01(2.2)
07(15.6)
45(100)
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Fig 3: Distribution of procedures among study participants

Laparoscopic appendicectomy was done in 18 patients.
Laparoscopic cholecystectomy in 59 patients.
Diagnostic laparoscopy in 3 patients.
Laparoscopic hernioplasty in 10 patients.
Table 4: Comparison of Pain scores between the groups
VAS
0 HRS
2 HRS
4 HRS
8 HRS
12 HRS
24 HRS

Group K
4.20±1.34
2.91±0.95
2.84±0.82
2.47±0.73
2.11±0.75
1.64±0.74

Group T
4.31±1.15
3.49±1.06
3.38±1.21
2.73±0.72
2.07±0.65
1.73±0.62

P Value
0.674
0.008*
0.017*
0.084
0.764
0.539

*indicates significant difference between the groups

Fig 4: Vas Score of different time

Pain scores in immediate post-operative period were initially more in both the groups (>4),
but there was statistical difference in 2nd and 4th hour (p value<0.05), later till 24 hours there
was no statistical difference.
Table 5: Rescue Analgesic Requirement in both groups
Rescue Analgesia
0
1

Group K
14(31.1)
25(55.6)
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Group T
10(22.2)
27(60.0)

P Value
0.598
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08(17.8)
45(100)

Fig 5: Rescue Analgesia in two groups

Most of the patients (52 out of 90) required rescue analgesia only once in 24 hours and about
24 patients did not require any rescue analgesia in 24 hours. A small proportion of patients
(14) required two rescue analgesics in 24 hours
The above indicates that both adjuvants were equally effective in controlling post-operative
pain and there was no statistical difference among two groups (p >0.05).
Table 6: Number of rescue analgesics needed among various procedures
Procedure
Appendicectomy
Cholecystectomy
Diagnostic
Hernioplasty
Total

Rescue Analgesia
0
1
2
6(25.0)
11(21.2)
1(7.1)
18(75.0) 31(59.6)
10(71.4)
0(0)
2(3.8)
1(7.1)
0(0)
8(15.4)
2(14.3)
24(100.0) 52(100)
14(100.0)

Total
18(20.0)
59(65.6)
03(3.3)
10(11.1)
90(100.0)

Fig 6: Procedure and Rescue Analgesia

Among 18 patients who underwent laparoscopic appendicectomy, 6 patients did not require
any rescue analgesics, while 11 patients required once and only 1 patient required two times
over 24 hours. Among 59 patients who underwent laparoscopic cholecystectomy, 18 patients
did not require any rescue analgesics, while 31 patients required once and only 10 patients
required two times over 24 hours.
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Table 7: Side effects seen among participants in both groups
Side Effect
Group K
Group T
Yes
05(11.1)
15(33.3)
No
40(88.9)
30(66.7)
Total
45(100)
45(100)
*indicates significant difference between the groups

P Value
0.011*

Fig 7: Side Effects in two groups

The above table shows increase in side effects with opioid group like Tramadol (n=15) when
compared to NSAID group like Ketorolac (n=5), the p value was 0.011, which was
statistically significant (p <0.05).
Discussion
The study was undertaken to assess the efficacy of Ketorolacand Tramadol as a postoperative analgesics in laparoscopic surgeries. The pain score and requirement of rescue
analgesia and side effects for both the groups were compared. Patients admitted in Yenepoya
Medical College Hospital, who underwent laparoscopic procedures between December 2017
and May 2019 were included in the study. Patients were randomized by closed envelop
method and divided into two groups. Either 30 mg of intravenous Ketorolac or 50 mg of
Tramadol in 100 ml normal saline was administered based on randomization.
All patients were assessed for post-operative Pain score and need for rescue analgesia were
observed at 0, 2, 4, 8, 12 and 24 hours and side effects of both drugs were studied.
Demographic data
The demographic data of both the groups were compared with respect to age and gender
which
was
not
statistically
significant.
Laparoscopicappendicectomywasdonein18patients,laparoscopic
cholecystectomyin59patients,diagnosticlaparoscopyin3patientsand laparoscopic Hernioplasty
in 10 patients.
Vas score and rescue analgesia
It was observed that the visual analogue score for both group swere almost similar (>4) at 0
hour postoperatively. The mean pain score was 2.70 in Ketorolac group and 2.95 in Tramadol
group, which was statistically insignificant.
The difference in pain scores between the two groups was statistically significant only at
second and fourth hour post operatively as p value was 0.008 and 0.017 (<0.05) respectively.
Thereafter till 24 hours, the pain scores in both Ketorolac group and Tramadol group were not
statistically significant.
In a recent study conducted by Bhawana rastogi et al.,(2016) where they had compared
preemptive use of intravenous Ketorolac and Paracetomol in patients undergoing
laparoscopic cholecystectomy, concluded that preemptive use of single-dose of IV ketorolac
2867

European Journal of Molecular &Clinical Medicine
ISSN2515-8260

Volume 08,Issue 04,2021

can provide effective analgesia in postoperative period with reduced consumption of rescue
analgesic[15].
In a study conducted by Manjunath et al.,(2012) in which they had compared Ketorolac and
Tramadol for post-operative pain relief concluded thatboth the drugs were equally effective in
controlling postoperative pain and had negligible side effects which were not statistically
significant[6].
In a similar study conducted by Amir Farshchi et al.,(2010) in which they had compared
efficacy of Tramadol versus NSAID (Piroxicam) in controlling post-operative pain concluded
that NSAIDs like Piroxicam that are devoid of adverse side effect of opioids and were equally
effective to Tramadol in controlling pain, so can be appropriate for reducing the use of
opioids like Tramadol in management of pain[11].
In another study conducted by Mishra et al., (2012) in which they had compared Ketorolac
and Tramadol for post-operative pain control post dental extraction concluded that
postoperative administration of Tramadol is equally effective as traditional NSAID‟s in
relieving pain[14].
These studies were in accordance with our study in reducing pain score in post-operative
period with use of adjuvants like intravenous Ketorolac and Tramadol. After the initial hours
there was no statistical significance in both the groups in our study. Our study also shows
increase in side effects with opioid group like Tramadol (n=15) when compared to NSAID
group like Ketorolac (n=5), the p value was 0.011, which was statistically significant (p
<0.05) which were in accordance with the above studies
Rescue analgesia
Majority of the patients required rescue analgesia (Injection Fentanyl 25 micrograms given if
VAS >4) only once in 24 hours (group K-55.5%, group T-60.0%). A small percentage of
patients required rescue analgesia twice (group K-13.3%, group T-17.7%). While in group K
-31.1% and group T- 22.2% did not require any rescue analgesia over 24 hours.
The requirement for rescue analgesia did not show any statistical significance among both
groups.
Weevaluatedthepainscoreandrescueanalgesiarequirementinvarious
laparoscopic
procedures. There was no statistically significant difference in pain score and need for rescue
analgesia
among
patients
undergoing
laparoscopic
cholecystectomy,
laparoscopicappendicectomy, laparoscopic Hernioplastyand diagnostic laparoscopy.
One of the limitations of our study was inability to blind the Anaesthesiologist, while giving
the adjuvants among the allotted group of patients.
Conclusions
1. The pain score in immediate post-operative period „0‟ hour were high (>4) in both the
groups. However there was statistically significant difference in the pain scores between
Ketorolac and Tramadol group in the „2‟nd and „4‟th hour post operatively (p < 0.05).
There after the difference in pain score in between the two groups were not statistically
significant till 24 hours.
2. Majority of the patients (about 52 of 90 patients) required rescue analgesia only once in
the 24 hour period most of them being in the immediate post-operative period. About (24
of 90 patients) did not require any rescue analgesic over 24 hour period. A small
percentage (14 of 90 patients) only required rescue analgesia twice, all the above indicates
both drugs were sufficient enough to control post-operative pain over a period of 24 hours
post operatively.
3. The pre-operative and post-operative haemodynamic parameters like heart rate, systolic
blood pressure, diastolic blood pressure and percentage saturation of oxygen were not
statistically significant.
4. The side effects seen were more in the Tramadol group (n=15) of 45 patients compared to
Ketorolac group (n=5) of 45 patients respectively and it was also statistically significant
where p value was 0.011.
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Therefore, we conclude that both adjuvants when used post operatively along with
intraoperative Fentanyl given at the time of induction, were equally effective in providing
post-operative analgesia after laparoscopic surgeries over a period of 24 hours and Ketorolac
being an NSAID can be used as an alternative to opioid like Tramadol which has lesser side
effects than Tramadol.
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