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/ABSTRACT \

Background: Pain on injection of propofol is a common and uncomfortable experience during the
induction of general anesthesia, often affecting patient satisfaction and comfort. Various
pharmacological agents have been explored to reduce this pain, including lignocaine, a local
anesthetic, and ketorolac, a non-steroidal anti-inflammatory drug. This study was designed to assess
and compare the analgesic and hemodynamic effects of ketorolac versus lignocaine in minimizing
propofol-induced pain during general anesthesia induction.

Methods: This randomized comparative study was conducted at the Department of Anaesthesia,
Shaikh Zayed Hospital, Lahore, over six months (July 1 to December 31, 2021). A total of 200 patients
meeting the inclusion criteria were enrolled after obtaining ethical approval and informed consent.
Participants were randomized into two groups: Group A received ketorolac and Group B received
lignocaine before propofol injection. Pain scores and hemodynamic responses were recorded and
analyzed using SPSS version 21.

Results: The mean age of patients in Group A (ketorolac) was 37.19 + 8.39 years, and in Group B
(ignocaine) was 37.83 + 8.85 years. The sample included 33.5% males and 66.5% females.
Pre-anesthetic pain scores were 2.37 in the ketorolac group and 2.44 in the lignocaine group (p =
0.355). After propofol administration, both groups showed a mean pain score of 0.883 (p = 1.00),
indicating no statistically significant difference.

Conclusion: Ketorolac and lignocaine were equally effective in reducing pain associated with
propofol injection, with no significant difference in their analgesic or hemodynamic effects during
anesthesia induction.
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INTRODUCTION

Propofol, a derivative of phenol, was first recognized
as a potential intravenous anaesthetic in 1980 and
approved for clinical use in 19861 It has since gained
widespread popularity due to its rapid onset and
short recovery time, and is now routinely used for
induction of general anaesthesia (GA), intensive
care unit (ICU) sedation, and in post-anaesthesia
care units (PACU)" 2. Studies have shown that 1%
and 2% propofol concentrations have comparable
efficacy and safety in paediatric GA induction® 4,

Despite its benefits, propofol induction is associated
with side effects such as pain on injection, hypoten-
sion, and, in rare cases, bradycardia®. Among these,
pain on injection is particularly concerning, ranking
seventh out of 33 clinical conditions in terms of
incidence and significance®.

Propofol is widely used in Total Intravenous Anaes-
thesia (TIVA) for maintaining sedation and general
anaesthesia. Pain on injection occurs in 28% to 90%
of patients’. Factors influencing this pain include the
site of injection, vein size, speed of injection, propo-
fol concentration in the aqueous phase, and the
buffering capacity of blood?.

Although propofol facilitates smooth induction,
rapid recovery, and has antiemetic properties,
approximately 70% of patients report experiencing
acute, burning pain at the injection site®. Several
strategies have been employed to mitigate this
pain, such as cooling the propofol solution or diluting
it with 5% dextrose?°.

Propofol remains the drug of choice for the induc-
tion of anaesthesia due to its favorable pharmacoki-
netic profile. However, being a phenol compound, it
can irritate the skin and mucous membranes,
contributing to injection site pain in up to 90% of
patientstt.

The incidence of pain associated with propofol after
lidocaine administration ranges from 25.7% to
48.9%?%. Lidocaine is commonly used as a local
anaesthetic in dentistry and features on the WHO
List of Essential Medicines. Its widespread use is
attributed to its rapid onset and moderate duration
of action, making it suitable for nerve blocks, infiltra-
tion, and topical anaesthesial®. Additionally,
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lidocaine functions as a class 1B anti-arrhythmic
agent by blocking voltage-gated sodium channels
in cardiac tissues!.

Ketorolac, a nonsteroidal anti-inflammatory drug
(NSAID), is used for postoperative analgesia by
inhibiting prostaglandin synthesis through cyclooxy-
genase (COX) inhibition??. The COX pathway may
also play arole in the pain experienced after propo-
fol injection®®. Ketorolac can be administered via
multiple routes, including oral, intramuscular, intrave-
nous, and nasal'. It may also act as an opioid-spar-
ing adjuvant, enhancing analgesia. Importantly,
COX inhibitors like ketorolac have minimal direct
cardiovascular effects®®.

Propofol is a commonly used intravenous anaesthet-
ic agent known for its rapid onset and short duration
of action; however, pain during injection remains a
frequent and distressing side effect, affecting up to
90% of patients. Lignocaine is widely used to reduce
this pain due to its local anaesthetic properties, yet it
does not fully eliminate the discomfort. Ketorolac, a
nonsteroidal anti-infammatory drug, offers a differ-
ent mechanism of action by inhibiting prostaglandin
synthesis and may provide additional analgesic
benefits without significant cardiovascular effects.
While both agents have shown effectiveness individ-
ually, limited comparative studies exist assessing
their relative efficacy and safety in preventing
propofol-induced pain and ensuring hemodynamic
stability during anaesthetic induction. The present
study aimed to compare ketorolac and lignocaine
in terms of their analgesic efficacy and impact on
hemodynamic parameters during propofol-induced
pain at the time of anaesthesia induction.

METHODS

This randomized controlled trial, consisting of 200
patients, was carried out in Shaikh Zayed Hospital
Lahore, from 1st July 2021 to 31st December 2021
after getting approval from the ethical committee.
This study was approved by the Institutional Review
Board/Ethical Committee of Shaikh Zayed Medical
Complex, Lahore (Approval No: SZMC/IRB/Inter-
nal/0056/2024; Dated: 12th January 2021).

The patients included in the study belonged to the

American Society of anesthesiologist (ASA) class |
and Il between the ages of 15-50 years, both males
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and females with a BMI of 18-29.9 Kg/m2. Patients
with peptic ulcer disease, kidney failure, bleeding
disorders, sensitivity to salicylates, NSAIDS, and
propofol, pregnant and lactating mothers, asthma,
and epilepsy were excluded.

Informed consent was obtained. Using a random
number table, patients were randomly split into two
groups, A and B. A pre-anesthetic examination was
performed the day before surgery to determine the
patients' pain tolerance by skin pinch. Pain scoring is
through a numerical pain scale, subjective assess-
ment. Routine monitoring of HR, BP, and oxygen
saturation was performed upon arrival in the operat-
ing room. All patients had an intravenous access
placed on the dorsum of the hand with a 20G
cannula and were flushed with distilled water.

Over 60 seconds, group A received 15mg ketorolac
and group B received 20mg lidocaine. After admin-
istering the medication (lidocaine/ketorolac), a
30-second gap was noted before injecting propofol.
Propofol was given as a bolus dosage of 1.5mg/kg.
Pain was assessed using numerical pain score, as

specified in the operational definition, and vitals
variability was observed. The data was gathered
using the provided Proforma.

RESULTS

SPSS version 21 was used to enter and analyze all of
the data. The patient's age was reported and com-
puted as mean + S.D. By calculating frequency and
percentage, categorical variables such as sex and
pain grading (no pain, mild, moderate, severe)
through numerical pain score were provided. For
comparison, the Chi-square test was used in both
places. This study included 200 participants aged
between 19 and 50 years. The average age was
37.51 years, with a standard deviation of 8.606 years,
indicating a moderate spread in ages. Group Com-
parisons: Group A (Ketorolac): Mean age = 37.19, SD
= 8.386, Group B (Lignocaine): Mean age = 37.83, SD
= 8.851, and the t-test comparing mean ages
showed no statistically significant difference (p =
0.600). Gender Distribution Females made up 66.5%
of the sample, males were 33.5%, indicating a
female majority Table 1.

Table 1: Demographic and Statistical Distribution of Study Participants

Group A: 100
Ketorolac
Age (years) Group B: 100

Lignocaine

Age (years)

Gender Male 67
Female 133 -
Total 200

| Overall Age Distribution ]
19-50 3751|8606 ]- | Agerange=3lyears |
|

37.19

8.386
8.851

No significant difference i
mean ages

33.5% Total Sample
66.5%

Total Sample
100%

- mean weight of patients in the ketorolac group was 68 kg, while in the lignocaine group it was 70 kg. Di
anesthetic assessment, 96% of patients in the ketorolac group reported mild pain, and 4% had no pain. In con
Yatients in the lignocaine group reported mild pain. There was no statistically significant difference in preanest!
n scores between the two groups (p = 0.353). After propofol injection, 49% of patients in the ketorolac group
b in the lignocaine group experienced no pain. Mild pain was reported in 45% of patients in both groups, \
derate pain was slightly higher in the lignocaine group (7%) compared to ketorolac (6%). The post-propofol n
n scores were identical (1.74 + 0.88), and statistical analysis showed no significant difference between the
ups (p = 1.000). These findings indicate that both ketorolac and lignocaine are equally effective in redu
pofol-induced pain at induction Table 2.
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Table 2: Comparison of Pain Scores and Patient Characteristics in Ketorolac and Lignocaine Groups (N = 200)

distribution

No Pain 4 (4%) 0 (0%) - Slightly more comfort in the
Ketorolac group
Mild Pain 96 (96%) 100 (100%) t=0.391,p= No significant difference
0.353
Mean Pain Score 2.37£0.56 2.44 +£0.50

reanesthetic

No Pain 49 (49%) 48 (48%) - Similar response

Mild Pain 45 (45%) 45 (45%) - -

Moderate Pain 6 (6%) 7 (7%) - -

Mean Pain Score (Post- | 1.74 +0.88 1.74+0.88 t=0.000, p = No significant difference
Propofol) 1.000

Table 3: Effect on Hemodynamics

100 87.86 7.495 t=-2.342
Heart Rate Baseline Ketorolac 100 90.86 10.389 P=.020
Lignocaine
100 93.71 10.729 t=.000
Heart Rate Vital Propofol Injection Ketorolac 100 93.71 13.186 P=1.000
Lignocaine
100 99.59 15.474 t=4.960
Blood Pressure Baseline Ketorolac 100 89.8 12.256 P=.000
Lignocaine
) 100 89.8 12.256 t=-4.960
lB'POd. Pressure Vital Propofol Ketorolac 100 | 99.59 15.474 P=.000
njection ) X
Lignocaine
100 98.5 0.689 t=-1.933
SPO Baseline Ketorolac 100 98.7 0.772 p=.050
Lignocaine
100 98.75 0.557 t=-5.944
SPO Vital Propofol Injection Ketorolac 100 99.2 0.512 p=.000
Lignocaine

We found no significant difference in the hemodynamics of patients in both groups. Mild changes in blood
pressure and heart rate were noted after the injection of propofol. The hemodynamic parameters of
participants showed in Table 3 some significant differences between the Ketorolac and Lignocaine groups.
At baseline, heart rate was significantly lower in the Ketorolac group (mean = 87.86 bpm) compared to the
Lignocaine group (mean = 90.86 bpm), with a p-value of 0.020. However, following propofol injection, no
significant difference in heart rate was observed between the two groups (both means = 93.71 bpm, p =
1.000). Blood pressure readings demonstrated significant differences at both baseline and after propofol
injection. The Ketorolac group had a higher mean baseline blood pressure (99.59 mmHg) compared to the
Lignocaine group (89.8 mmHg), with p < 0.001. After propofol administration, this trend reversed, with the
Lignocaine group showing a higher mean blood pressure (99.59 mmHg) than the Ketorolac group (89.8
mmHQg), also statistically significant (p < 0.001). Oxygen saturation (SpO2) at baseline was slightly lower in the
Ketorolac group (98.5%) compared to the Lignocaine group (98.7%), with borderline significance (p = 0.050).
After propofol injection, SpO2 was significantly higher in the Lignocaine group (99.2%) compared to the
Ketorolac group (98.75%) with p < 0.001. These findings indicate notable hemodynamic differences between
the groups at various time points, particularly regarding blood pressure and oxygen saturation.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (03) DOI: https://doi.org/10.36283/ziun-pjmd 14-3/029 WKl




191

A Comparative Study of Ketorolac and Lignocaine for Analgesia and Hemodynamic Stability During Propofol-Induced Pain at

Anaesthetic Induction

DISCUSSION

This study aimed to compare the analgesic efficacy
and hemodynamic stability of ketorolac and ligno-
caine in reducing propofol-induced pain during
anaesthesia induction. The results indicate that both
ketorolac and lignocaine were equally effective in
reducing pain associated with propofol injection.
Nearly half of the patients in each group experi-
enced no pain post-injection (49% in the ketorolac
group and 48% in the lignocaine group), while mild
and moderate pain were similarly distributed
between the two groups. The mean post-propofol
pain score was identical (1.74 + 0.88), and no statisti-
cally significant difference was observed (p = 1.000),
suggesting equivalent efficacy of both drugs in
managing injection pain.

These findings are consistent with previous studies
that demonstrated no significant difference
between ketorolac and lignocaine in reducing the
incidence and severity of propofol-induced pain?e.
Other studies have shown lignocaine to be more
effective than ketorolac, particularly when venous
occlusion was applied*” 8. However, in our study,
venous occlusion was not used, and ketorolac still
produced results comparable to lignocaine,
suggesting that ketorolac may be effective even
without vein occlusion. This supports findings from a
study where ketorolac demonstrated analgesic
efficacy despite the absence of venous stasis'.

Our findings contrast with some earlier reports that
identified lignocaine as significantly more effective
than ketorolac in pain relief, showing higher
percentages of pain-free patients and lower
incidence of severe pain with lignocaine. However,
such studies often involved different doses, adminis-
tration techniques, or additional interventions like
occlusion or premedication, which may account for
the observed differences. Notably, one investiga-
tion found ketorolac to be ineffective when adminis-
tered without sufficient vein retention time, highlight-
ing the importance of administration technique?®.

The pre-anesthetic pain assessment also revealed
minimal differences between the two groups, with
96% of ketorolac patients and 100% of lignocaine
patients reporting mild pain, and a non-significant
difference in pre-injection pain scores (p = 0.353).
These results align with studies that showed only
marginal baseline pain variations between different
analgesic pretreatments®.

In terms of hemodynamic changes, our results
showed statistically significant differences at various
time points. Baseline heart rate and blood pressure
were higher in the ketorolac group, but these values
reversed after propofol injection, with the lignocaine
group showing higher post-injection blood pressure.
While these changes were statistically significant,
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they remained within clinically acceptable ranges.
Similar findings have been observed in prior studies
where mild hemodynamic fluctuations occurred
with both drugs but without clinical instability?:.

SpO, levels also showed significant differences
post-propofol injection, with higher oxygen satura-
tion in the lignocaine group (99.2%) compared to
ketorolac (98.75%). Though statistically significant (p
< 0.001), this difference is likely of minimal clinical
relevance, as values remained within the normal
physiological range. A study assessed propofol’s
effect on oxygenation and noted such subtle varia-
tions that were not considered to impact patient
safety?.

Moreover, our findings support the hypothesis that
NSAIDs like ketorolac may reduce propofol-induced
pain through their inhibition of prostaglandin synthe-
sis, possibly interfering with kinin cascade-mediated
vascular irritation?. While lignocaine acts locally by
blocking sodium channels, ketorolac may exert its
analgesic effect systemically or via vascular endo-
thelium modulation?.

Several trials have demonstrated that ketorolac,
especially when combined with venous occlusion,
can reduce pain intensity after propofol injection?s.
However, the practicality and feasibility of routine
occlusion in clinical settings are limited. Our study
adds value by showing that a simple intravenous
dose of 15 mg ketorolac without occlusion is just as
effective as lignocaine, making it a convenient
alternative in routine practice.

CONCLUSION

Our findings imply that ketorolac is as effective as
lignocaine in minimizing propofol-induced pain, and
there is no difference observed in the analgesic and
hemodynamic effects of lignocaine and ketorolac
in decreasing pain caused by propofol during
general anesthesia induction. Our findings imply
that ketorolac is as effective as lignocaine in
minimizing propofol-induced pain, and there is no
difference observed in the analgesic and hemody-
namic effects of lignocaine and ketorolac in
decreasing pain caused by propofol during general
anesthesia induction.

LIST OF ABBREVIATIONS

GA General Anaesthesia

PIP Propofol-induced Pain

NSAID Nonsteroidal Anti-Inflammatory Drug
IV Intravenous

SO, Peripheral Capillary Oxygen Saturation
SD Standard Deviation

bpm Beats Per Minute (Heart Rate)
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