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Abstract

The study was designed to compare the analgesic efficacy and safety of ketorolac and pethidine in pain
relief after major surgeries. A prospective, interventional study was conducted on 71 patients under-
going major surgical intervention. Thirty six patients received ketorolac (15 mg, intramuscularly 6
hourly) and the rest 35 patients received pethidine (100 mg, intramuscularly 6 hourly) for 48 hours
post-operatively. Analgesic efficacy and safety of ketorolac were compared with that of pethidine after
1, 6, 12, 24, 32 and 48 hours of drug administration. Analgesic efficacy was measured using Visual
Analogue Scale (VAS) and Verbal Rating Scale (VRS). Safety of the drugs was assessed by using
sedation score and also recording adverse drug events. Ketorolac showed equianalgesic effect as
pethidine estimated by VAS score at 12th and 48th hour and by VRS score at 1st and 48th hour of
post-operative period. In other periods of observation, pethidine exhibited better analgesic effects than
ketorolac. Ketorolac was better tolerated than pethidine and had less adverse effects compared to
pethidine. This study showed that post-operative pain during the first 48 hours can be relieved by
either ketorolac or pethidine. Ketorolac appeared safer than pethidine while pethidine appeared more
effective analgesic than ketorolac in the management of post-operative pain. Further studies including

double-blind randomized trial have been suggested to confirm the present study.
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Introduction

Surgical operations are associated with pain,
which may amplify endocrine and metabolic
responses, autonomic reflexes, nausea, ileus and
muscle spasm and thereby may increase post-
operative morbidity and mortality (Kehlet, 1999).
Optimal post-operative pain treatment is
therefore mandatory to enable early mobilization
and rehabilitation, to enhance recovery and to
reduce morbidity. Despite continuous advances
in anesthesia and post-operative pain manage-
ment, however, reviews of the literature showed
that there are still a significant number of
patients who experience severe or moderate pain
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after surgery (Kuhn et al., 1990; Bruster et al.,
1994; Oates et al., 1994).

In spite of availability of effective methods of
controlling acute pain, the efficacious treatment
of post-operative pain is a serious deficiency in
modern health care (Porter and Jick, 1980). A
number of drugs are available for post-operative
pain management. In addition to opioids, effect-
tiveness of non-steroidal anti-inflammatory drugs
(NSAIDs), e.g. ketorolac, diclofenac, ibuprofen,
indomethacin, tenoxicam in managing of post-
operative pain has been confirmed (James and
Justins, 2003). Ketorolac often provide effective
pain relief in several conditions. The advantages
of the earliest possible administration of NSAIDs
have been claimed by Seymour and Walton
(1984). Ketorolac tromethamine having prolong-



ed analgesic activity (Power et al., 1990), has
neither sedative nor anxiolytic properties (Brown
et al., 1990). Ketorolac does appear to have
significant analgesic efficacy and has been used
successfully to replace opioid in some situation
involving mild to moderate post surgical pain.
When used with an opioid it may decrease the
opioid requirement by 25-50% (Furst and Muns-
ter, 2004). Ketorolac has been shown to reduce
opioid consumption by 35-66% after orthopedic
surgery when compared with placebo (Kinsella
et al., 1992). It provided effective analgesia that
was superior to placebo and at least comparable
with pethidine after orothopedic surgery.

Results from early clinical trials showed that
ketorolac was as effective as morphine for post-
operative pain relief after major surgery (Yee et
al., 1986; Stouten et al., 1992). Pain relief was
achieved earlier with ketorolac and tramadol
though equianalgesic effects were found in
ketorolac, tramadol and diclofenac (Swadia and
Shah, 1999). As a non-narcotic alternative to
pethidine it was associated with lower overall
resource cost per patient of cholecystectomy
(Trotter et al., 1993). Intramuscular ketorolac
was significantly more effective than pethidine in
reducing pain in renal colic (Larkin et al., 1999).
Ketorolac is also a safe and effective supplement
to opioid based analgesia for pain control after
partial nephrectomy (Diblasio et al., 2004). In a
study conducted among the patients of major
surgeries in  Bangladesh  showed that
intramuscular ketorolac has more analgesic effect
than diclofenac for post-operative pain relief
while taking pethidine as a control (Hossain,
2003). However, the availability of data related
to efficacy and safety of ketorolac in post-
operative pain in our population is not adequate.
In addition, no comparative study has been
conducted to see the analgesic efficacy and
safety between ketorolac and pethidine after
major abdominal surgery and mastectomy in our
country.

The prolong efficacy of intramuscular ketorolac
combined with reduced risk of respiratory
depression suggest an important use of this drug
for the relief of post-operative pain (Stanski et
al., 1990). If the analgesic effect of ketorolac is
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closer to pethidine then it can be replaced in
stead of pethidine which may be safer when
adverse effects are considered.

With this background, this study was designed to
compare the analgesic efficacy and safety of
ketorolac and pethidine in post-operative pain
relief after major surgeries.

Materials and Methods

A prospective interventional study was carried
out during the period of July 2005 to June 2006.
The patients admitted in the Department of Sur-
gery and underwent cholecystectomy, laparo-
tomy, nephrolithotomy, nephrectomy and mas-
tectomy were taken as sample as per inclusion
and exclusion criteria designed for the study.

The study participants (n-71) were divided into
two groups viz ketorolac group (n-36) and
pethidine group (n-35) on a consecutive basis.
Ketorolac group received 15 mg ketorolac IM at
the end of operation and 6 hourly for 48 hours in
the post-operative period. Pethidine group recei-
ved pethidine (100 mg, intramuscularly) at the
end of operation and 6 hourly for 48 hours in the
post-operative period. Analgesic efficacy of both
drugs in the groups was measured by Visual
Analogue Scale (VAS) and Verbal Rating Scale
(VRS). The safety of the drugs were measured by
sedation score and also by inquiring about
adverse events like nausea, vomiting, dryness of
mouth, injection site pain, abdominal pain, heart
burn and edema. VAS, VRS and sedation score
were recorded at 1, 6, 12, 24, 32 and 48 hours
post-operatively. Adverse events were recorded
at the time of recording of other parameters or as
soon as patient complains of them.

Visual Analogue Scale (VAS; Wall, 1998; James
and Justins, 2003): In this technique, a 10 cm
long scale ranged from 0-10 marks was shown to
the patients where 0 marks represents no pain
and 10 mark represents worst possible pain.
Patient was explained to represent at ‘0’ for “no
pain at all” and at the *10* for “pain as bad as
could possibly imagine” and was asked to mark
the point of the scale where his/her pain lies
which corresponds to the numerical index of the
severity of the pain (Figure 1).
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Verbal Rating Scale (VRS; Tarkkila and
Saarnivaara, 1999; McCaffery et al., 1999):
There are two types of VRS in use. The 4
and 5 point VRS. In case of 4 point VRS, the
marks 0 = no pain, 1 = mild pain, 2 =
moderate pain, 3 = severe pain. According to
5 point VRS, the marks 1 = no pain, 2 = mild
pain, 3 = moderate pain, 4 = severe pain, 5 =

very severe pain/over whelming pain (the
worst pain you can imagine). 5 point VRS
was employed in this study (Figure 2). Here
the patients were asked to describe the
degree of their discomfort by choosing one
of the vertical lines that corresponds to the
intensity of pain that they were feeling.

0 1 2 3 10
No cm Worst
pain possible

Figure 1: Visual Analogue Scale

pain

No pain Mild pain M oderate pain

Severe pain Very severe pain

Figure 2: Visual Rating Scale

Sedation score (Aitkenhead et al., 1998):
Increased sedation score indicate the less sedative
effect of drug. Sedation score was evaluated on a
scale 0 to 4; 0 = asleep and not rousable, 1 =
asleep but rousable, 2 = drowsy, and 3 = awake
and not alert or tense, 4 = awake and alert or
tense.

Data were collected through a data collection
sheet, by observation using questionnaire and by
clinical examination. Statistical analysis was
done as mean + standard deviation (SD) for
guantitative variables and percentage was
calculated for qualitative variables. Difference
between two independent groups was compared
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by unpaired student’s t-test using SPSS for
windows versions 10.0. P value less than 0.05
were considered statistically significant.

The study was approved by the Ethics Review
Committee of Sylhet M.A.G. Osmani Medical
College. Informed written consent was taken
from all participants prior to study.

Results

The study was carried out on 32 male and 39
female patients with age ranged between 20-65
years. Mean (+ SD) age of both ketorolac- (41.14
+ 10.92 years) and pethidine- (39.60 + 10.86
years) treated group did not differ. Table I shows
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the nature of surgical operations among study
samples. Cholecystectomy was most frequently
performed operation among the study groups.
The other performed operations were laparo-
tomy, nephrolithotomy, nephrectomy and mas-
tectomy.

Table I: Type of operations where ketorolac and pethidine used

Name of operations Number of patients Total
treated by

Ketorolac  Pethidine
Cholecystectomy 22 13 35
Laparotomy 8 11 19
Nephrolithotomy 4 5
Nephrectomy 1
Mastectomy 1 3

VAS score has been depicted in Table I1. At 1st
hour VAS score was recorded as 46.3 + 5.6 and
42.3 £ 5.6 in the ketorolac-treated and pethidine-
treated group respectively. The difference bet-
ween these two groups is statistically significant
(P<0.01). At 6th hours after administration of
drugs, VAS score reduced to 37.8 + 11.5 and
31.7 += 113 in the Kketorolac-treated and
pethidine-treated groups respectively. The differ-
ence between these two groups was statistically
significant (P<0.01). Pethidine showed more
pronounced analgesic effects after one and six
hour of administration.

However, the VAS score did not differ after 12
hours of estimation (P>0.05). The VAS scores
after 24 and 32 hours after administration were
statistically significant (P<0.05). At the 48th
hours, the VAS score did not differ after 12
hours of estimation (P>0.05).

Table I1: Assessment of post-operative pain relief by VAS score

Time period Ketorolac-treated Pethidine-treated
After 1 hr 46.3+5.6 42.3 £5.6*
After 6 hrs 37.8+115 31.7+11.3*
After 12 hrs 33.3+76 30.0+7.9M
After 24 hrs 31.4+9.6 26.3£8.1**
After 32 hrs 28.5+9.6 22.7 £ 8.7**
After 48 hrs 131+73 11.7 £ 45"

Data are expressed as mean + SD; *Significance of difference
between ketorolac and pethidine group at P<0.01; **Significance of
difference between ketorolac and pethidine group at P<0.05; NS =
No significance of difference between ketorolac and pethidine
treated groups
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After 1 hour, VRS scores were recorded as 3.1
+ 0.4 in ketorolac-treated group while it was
recorded as 3.0 = 0.2 in pethidine-treated group
(Table 11). VRS scores in the treatment group
did not differ after 1 hour of estimation (P>0.05).

Table 111: Assessment of post-operative pain relief by VRS score

Time Ketorolac-treated Pethidine-treated
After 1 hrs 3.1+ 04 3.0£0.2"
After 6 hrs 3.0+ 05 2.1+04*
After 12 hrs 27+ 0.7 22+0.7*
After 24 hrs 27+ 07 1.9+0.8*%*
After 32 hrs 23+ 07 1.9 £ 0.5%**
After 48 hrs 13+ 0.6 1.2+0.6

Ketorolac and pethidine in post-operative pain

Data are expressed as mean + SD; *Significance of difference
between ketorolac and pethidine group at P<0.01; **Significance of
difference between ketorolac and pethidine group at P<0.001:
***Significance of difference between ketorolac and pethidine
group at P<0.05; NS = No significance of difference between
ketorolac and pethidine treated groups

The result shows the comparable analgesic effect
of two drugs after one hour. At 6th hours, VRS
score was recorded as 3.0 = 0.5and 2.1 + 04
in the ketorolac-treated and pethidine-treated
groups respectively. The difference between
these two groups was highly significant
(P<0.001). At 12th hour, VRS scores were
recorded as 2.7 + 0.7 in ketorolac-treated group
while it was recorded as 2.2 + 0.7 in pethidine-
treated group. The difference between these two
groups was statistically significant (P<0.01). At
24th hour, VRS score was recorded as 2.7 £ 0.7
and 1.9 + 0.8 in the Kketorolac-treated and
pethidine-treated  groups respectively. The
difference between these two groups was highly
significant (P<0.001).

However, at 32nd hour, VRS scores were
recorded as 2.3 = 0.7 in ketorolac-treated group
while it was recorded as 1.9 + 0.5 in pethidine-
treated group. The difference between these two
groups was statistically significant (P<0.05). The
results show that pethidine exhibits more
analgesic effects after 6, 12, 24, 32 hours of
administration. Analgesic effects of pethidine
after 6 and 24 hours were most pronounced
(P<0.001) than after 12 and 32 hours. However,
after 32 hours analgesic effect of pethidine was
less pronounced than that as was estimated after
6, 12 and 24 hours (P<0.05). At 48th hour, VRS
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scores were recorded as 1.3 + 0.6 in ketorolac-
treated group while it was 1.2 + 0.6 in
pethidine-treated group. VRS scores in the
treatment group did not differ after 12 hours
(P>0.05). The result shows the comparable
analgesic effect of two drugs after 48 hours.

The sedation scores after 1, 6, 12, 24, 32 and 48
hours are depicted in Table IV. One hour after
administration of drug, sedation score was
recorded as 2.9 £ 0.4 in ketorolac-treated group
while it was recorded as 2.7 + 0.5 in pethidine-
treated group. Sedation score in treated groups
did not differ after one hour of estimation
(P>0.05).

Table 1V: Assessment of sedative effect by sedation score
estimated after drug administration in post-operative pain relief

Time Ketorolac-treated Pethidine-treated
After 1 hour 29+04 2.7+05"
After 6 hour 28+1.1 1.6 £0.6*
After 12 hour 27+1.0 1.7+£0.8*
After 24 hour 26+0.38 1.8+0.7*
After 32 hour 29+1.0 1.5+0.6*
After 48 hour 28+1.0 1.3+0.5*

Data are expressed as mean + SD; *Significance of difference
between ketorolac and pethidine group at P<0.001; NS = No
significance of difference between ketorolac and pethidine treated
groups

Six hours after administration of drugs sedation
score was recorded as 2.8 £ 1.1 and 1.6 £ 0.6 in
the ketorolac-treated and pethidine-treated group
respectively. The difference between these two
groups was highly significant (P<0.001).

After 12 hours of administration of drug,
sedation score was recorded as 2.7 £ 1.0 in
ketorolac-treated group while it was recorded as
1.7 + 0.8 in pethidine-treated group. The differ-
ence between these two groups was highly
significant (P<0.001). 24 hours after adminis-
tration of drugs sedation score was recorded as
2.6 £ 0.8 and 1.8 £ 0.7 in the ketorolac-treated
and pethidine-treated group respectively. The
difference between these two groups is highly
significant (P<0.001). After 32 hours, sedation
score was recorded as 2.9 = 1.0 in ketorolac-
treated group while it was recorded as 1.5 + 0.6
in pethidine-treated group. The difference
between these two groups was highly significant
(P<0.001). 48 hours after administration of drugs

Bangladesh J Pharmacol

sedation score was recorded as 2.8 £ 1.0 and 1.3
+ 0.5 in the ketorolac-treated and pethidine-
treated group respectively. The difference
between these two groups was highly significant
(P<0.001). The results show that pethidine
showed more pro-nounced sedative effects after
6, 12, 24, 32 and 48 hours of administration.
Other adverse effects of ketorolac and pethidine
were shown in Table V. All (100%) of the
pethidine-treated group experienced some sorts
of adverse effects while 27.75% of ketorolac-
treated patients experienced adverse -effects.
5.55% of ketorolac treated patients and 5.71% of
pethidine-treated patients experienced nausea.
31.43% of pethidine-treated patients experienced
vomiting while none of ketorolac-treated patient
vomited. 31.43% of pethidine-treated patients
complaint of dry mouth while one patient had
dry mouth in ketorolac-treated group.

Mild edema developed in 16.66% in ketorolac-
treated patient while none developed edema in
pethidine-treated patients.

Table V: Adverse effects during the course of treatment

Symptoms Number of patients
Ketorolac-treated Pethidine-treated
(n = 36) (n = 35)
Nausea 2 (5.55) 2(5.711)
Vomiting 0 11 (31.43)
Nausea and vomiting 0 11 (31.43)
Dry mouth 1(2.77) 11 (31.43)
Heart burn 0 0
Abdominal pain 0 0
Mild edema 6 (16.66) 0
Injection site pain 1(2.77) 0
Total 10 (27.75) 35 (100)

‘0’ indicate events not seen; Value in parenthesis shows percentage

Discussion

This study showed that intramuscular ketorolac
is safer than intramuscular pethidine in post-
operative pain relief after major surgery and also
suggested that the analgesic effect of
intramuscular ketorolac is comparable with the
effect of pethidine in same post-operative setting.
The VAS and VRS are valid, reliable and
appropriate instruments for quantifying pain
(Williamson and Hoggart, 2005) and could be
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used concomitantly (Carborg et al., 1987;
Sandhu et al., 1994, Tarkilla and Saarnivaara,
1999; Smith et al,, 2000) or separately (Stanski et
al., 1990, Larkin, 1999) for pain measurement.
The VAS has more practical limitations than
VRS. The limitations are it is time consuming,
requires ability to understand the abstract
concept of the VAS line and then relate it to
distance from a zero mark (Cork et al., 2004).
VRS is preferred to VAS but it lacks sensitivity
and data it produces can be misunderstood
(Williamson and Hoggart, 2005). Therefore, in
this series both VAS and VRS were used as the
pain measuring instruments. The safety of the
drugs was evaluated by sedation score and the
adverse events experienced by the patients in the
study period.

Ketorolac is a newer NSAIDs used in the
management of moderate to severe post-
operative pain. Common side effects include
dizziness, headache, gastrointestinal pain, dys-
pepsia, edema, nausea and pain at the site of
injection (Smith et al., 2000). Pethidine is a
commonly used post-operative analgesic, having
side effects like nausea, vomiting, sedation and
dryness of mouth (Schumacher et al., 2004).

In this series, all patients of pethidine-treated
group had some adverse effects. Among them
5.71% complained nausea, 31.43% complained
of vomiting, and 31.43% complained of both
nausea and vomiting. In Hossain’s (2003) study,
the incidence of nausea and vomiting was 32%
which was almost similar to this observation.
This nausea and vomiting was not related to GIT
upset but it was attributed to pharmacological
action of pethidine which stimulates the
chemoreceptor trigger zone (CTZ) in the area
postrema that is influenced by the chemicals in
both blood and cerebrospinal fluid (Aitkenhead
et al., 1998a). 31.43% patients complained of dry
mouth that was due to antimuscarinic effects of
pethidine (Schumacher et al., 2004).

Adverse effects of ketorolac in this series were
nausea (5.55%), injection site pain (2.77%), and
mild oedema (16.66%). However, vomiting and
abdominal pain was not complained by the
patients of ketorolac group which may be due to
the use of antiulcer, antimuscarinic drugs during
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perioperative period. Tarkkila and Saarnivaara
(1999) found nausea in 47%, injection site pain
16%, vomiting in 26% and abdominal pain in
11% of patients. The higher incidence of adverse
effects may be due to higher dose of ketorolac in
their study. Abdominal pain may be caused by
uninhibited acid secretion, reduced mucous and
HCO; secretion, reduced mucosal blood flow and
biochemical bridging of mucous barrier allowing
the H" ions to enter the mucosal cell (James and
Justins, 2003). A mild edema was observed in
16.66% patients which was transitory may be
due to fluid and water retention of ketorolac as
common side effects of NSAIDs (Aitkenhead et
al., 1998). Injection site pain was due to local
irritation.

There was no significant difference of sedation
score after 1 hour between Kketorolac and
pethidine group probably due to the sedative
effect of anesthetic drugs which is most
prominent in early hours. In subsequent hours of
observations that are in 6, 12, 24, 32 and 48
hours which showed significant difference of
sedation score between ketorolac and pethidine.
This suggests that pethidine had pronounced
sedative effect. This is due to depressant
pharmacological action of pethidine on central
nervous system (CNS) which was similar with
observation of Hossain (2003) and to that
reported by Smith et al., (2000).

There was significant difference of VAS score
between ketorolac and pethidine after 1, 6, 24
and 32 hours. Though there was no difference of
analgesic effect between ketorolac and pethidine
at 12 hour and 48 hour, but there was significant
difference at 1, 6, 24 and 32 hours. In our study
the findings are more in favour of better
analgesic effect of pethidine as evaluated by
VAS score, in comparison with Kketorolac.
Hossain (2003) observed similar findings of
significant differ-ence of analgesic effect
between ketorolac and pethidine after 24 and 32
hour evaluated by VAS score.

Shende and Das (1999) observed in post-
operative pediatrics surgery that ketorolac was as
effective as pethidine regarding post-operative
analgesic effect. The finding of Abbas et al.,
(2004) was not similar to our findings. They
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found that there was no significant difference in
post-operative pain relief between ketorolac and
pethidine at any time interval in post-operative
period.

There was significant difference of VRS score
between ketorolac and pethidine after 6, 12, 24
and 32 hour. This finding was also similar with
observation of Hossain (2003) who found signi-
ficant difference of analgesic effect by VRS
score at 24 and 32 hours. At 1 hour- no
significant difference was probably due to initial
delay of onset of action of both drugs and at 48
hour- equianalgesic effect may be showed to
both drugs. Hossain (2003) observed significant
difference of analgesic effect between ketorolac
and pethidine after 48 hour. This finding was not
similar with our observation.

With this observation, considering VAS and
VRS, pethidine seems to have better analgesic
effect than Kketorolac. Considering adverse
effects, ketorolac is safer than pethidine having
much less sedation and adverse events.

On the basis of this prospective interventional
(consecutive) open label clinical study, first 48
hours of post-operative pain can be managed by
ketorolac or pethidine. This study also suggested
that ketorolac was safer than pethidine in
managing post-operative pain. However, the
analgesic efficacy of ketorolac was comparable
to pethidine, though pethidine had overall better
analgesic effect than ketorolac.

Considering all parameters of the study we may
conclude that ketorolac is comparable to
pethidine for its analgesic effect and it is safer
than pethidine in post-operative pain relief.
Therefore, ketorolac may be an alternative to
pethidine in post-operative pain relief. The
limitation of the study was subjective assessment
of pain by the patients and lack of randomization.
As patients were not randomized, a degree of
subjective biasness may be present. Therefore,
prospective longitudinal randomized double-
blind studies should be designed for better
assessment of analgesic efficacy and adverse
effects between these two drugs and also
combination use of ketorolac and pethidine.
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