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ABSTRACT 

Background & objective: Effective management of postoperative pain is challenging, as numerous patients 
encounter severe pain or face adverse events linked to analgesic medication. The study aims to compare the effect 
of intravenous low-dose ketamine versus lignocaine infusion on post-operative pain in patients undergoing 
laparoscopic cholecystectomy under general anesthesia in a tertiary care hospital. 

Methods: This randomized controlled trial was performed in the Department of Anesthesia at Fazaia Ruth Pfau 
Medical College, PAF Hospital, Karachi, from January to November 2024. Group K received ketamine at a 0.2 mg/kg 
bolus intravenously and the same dose per hour throughout the surgery, whereas Group L received lignocaine at a 
rate of 1 mg/kg bolus and the same dose per hour throughout the surgery. Pain status was monitored 
postoperatively at 0, 2, 4, 6, 12, and 24 hours using the Numerical Rating Score (NRS). 

Results: Fifty patients were studied in each arm. Postoperative pain score was similar in Group K and Group L at 0 
hour (1.5 ± 0.8 versus 1.4 ± 0.5, P =  0.395), 2nd hour (2.3 ± 0.9 versus 2.4 ± 1.2; P =  0.847), 4th hour (2.8 ± 1.3 versus 
2.9 ± 1.1, P =  0.872), 6th hour (2.8 ± 1.3 versus 2.8 ± 1.1, P =  1.000) and 12th hour (2.2 ± 1.2 versus 2.1 ± 0.8, P =  
0.714). Mean pain score was found to be significantly different between Group K and Group L at 24th hour (1.3 ± 0.5 
versus 2.2 ± 0.4, P < 0.001). The time to first rescue analgesia and total analgesic consumption did not differ 
significantly between the two groups. 

Conclusions: The findings suggested that both low-dose ketamine and lignocaine had similar pain relief effect in 
early postoperative period. However, ketamine was found to be superior to lignocaine at 24 hours in terms of lower 
pain score.  

Abbreviations: LC: laparoscopic cholecystectomy, NRS: Numerical Rating Score, NMDA: N-methyl-D-aspartate 
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1. INTRODUCTION  

Effective management of postoperative pain is 

challenging, as numerous patients encounter severe pain 

or face adverse events linked to analgesic medication.1 

Approximately 86% of individuals undergoing surgery 

indicate the presence of postoperative pain, frequently 

characterized as moderate to severe.2 Inadequate pain 

control can lead to various unfavorable outcomes for the 

patient, such as delayed hospital discharge, hindered 

functional recovery, and an elevated likelihood of 

developing chronic pain.3,4 

Various methods are employed to alleviate postoperative 

pain, such as intravenous or intramuscular 

administration of NSAIDs and opioids.5,6 Regrettably, 

the effectiveness of these approaches in pain relief comes 

at the cost of a range of undesirable short-term and long-

term side effects, including respiratory depression, 

hypotension, sedation, nausea and vomiting, urinary 

retention, and ileus.7,8 

In the current age of opioid-sparing practices, a 

multimodal analgesia approach is employed to achieve 

effective postoperative pain relief while minimizing the 

occurrence of opioid-related adverse events. This 

technique encompasses various methods such as 

epidural blocks, peripheral nerve blocks, local wound 

infiltration, and the use of systemic analgesic adjuncts.9 

Recently, there has been a growing interest in exploring 

different analgesic adjuncts, including intravenous 

infusion of local anesthetics (such as lignocaine), N-

methyl-D-aspartate (NMDA) receptor antagonists (like 

ketamine), alpha agonists (for example, 

dexmedetomidine), and anticonvulsants (such as 

gabapentin).10,11 

Lignocaine, also known as lidocaine, is a local anesthetic 

primarily acting as a voltage-gated sodium channel 

blocker, and possesses analgesic, anti-hyperalgesic, and 

anti-inflammatory properties. A recent study 

demonstrated that intravenous lidocaine usage reduces 

opioid consumption, enhances postoperative analgesia, 

and improves bowel function without adverse effects 

following abdominal surgery.10 

Pain stands out as the most crucial independent predictor 

of recovery time. Inadequately managed pain can result 

in adverse physiological effects and give rise to 

psychological, economic, and social consequences. 

Following surgery, a key concern is identifying a 

medication that offers prolonged pain relief and 

relaxation for the patient while minimizing side effects. 

Previous studies have explored the effects of ketamine 

and lignocaine, but many of these investigations did not 

involve low-dose ketamine. Additionally, these studies 

primarily focused on major surgeries like open 

abdominal surgeries,12 open nephrectomy,13 inguinal 

hernia repair,14 or included various elective surgical 

procedures.15 There is a scarcity of studies specifically 

examining the use of low-dose ketamine and lignocaine 

in patients undergoing laparoscopic cholecystectomy 

(LC). Thus, we planned the present study to compare the 

effect of low-dose ketamine versus lignocaine on post-

operative pain in patients undergoing LC under general 

anesthesia in a tertiary care hospital. 

2. METHODOLOGY 

This double-blinded randomized control trial was 

performed in the Department of Anesthesia at Fazaia 

Ruth Pfau Medical College, PAF Hospital Faisal Base, 

Karachi, with approval of the institutional Review Board 

(FRPMC-IRB-2024-41). The trial was registered with 

the number NCT06964555. The study was performed 

from January to November 2024. Patients were enlisted 

with their written informed consent. Both male and 

female patients were included in this study. Inclusion 

criteria included patients aged 18 years or older, 

scheduled for elective laparoscopic cholecystectomy 

(LC), and classified as ASA grade I–II. Exclusion 

criteria comprised obese patients (BMI ≥25 kg/m²), 

those with a history of alcohol or drug abuse, 

uncontrolled hypertension or diabetes, chronic pain, 

allergy to study drugs, neurological disorders, inability 

to understand the pain scoring system, or procedures 

converted to open cholecystectomy. 

A sample size of 38 patients per group was estimated, 

taking pain scores of 2.47 ± 1.5 and 1.40 ± 1.8 in the 

lignocaine and the ketamine group, respectively16 at a 

power of 80% and 95% confidence interval. Sample size 

calculation was performed using an online calculator, 

Open-epi. For better results, 50 patients were enrolled 

per arm. The consecutive sampling technique was used 

to enroll participants into the study, whereas group 

allocation was done in a random fashion using 

sequentially numbered opaque sealed envelopes.14 

Patients receiving ketamine were labeled as Group K, 

whereas patients receiving lignocaine were labeled as 

Group L.  

Patients scheduled for LC were admitted a day before 

surgery for pre-anesthesia assessment, during which 

informed consent was obtained and patients were 

educated about the pain scale. After completing the 

assessment checklist, they were moved to the holding 

area and randomly assigned to either Group K or Group 

L. Patients were randomly assigned to study groups 

using a sequentially numbered opaque sealed envelope 

(SNOSE) protocol.17 Both patients and study 

investigators were blinded to the study groups. Only the 

anesthetist who prepared the medication and was not part 

of this study was aware of group identification. 
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After transferring the patient to the operating room, 

standard monitors were attached, and vital signs, 

including blood pressure, heart rate, and mean arterial 

pressure, were continuously monitored. 

Electrocardiography (ECG) was also performed as part 

of the standard anesthesia protocol. Anesthesia induction 

included premedication with nalbuphine 0.1 mg/kg, 

propofol 2 mg/kg, atracurium 0.5 mg/kg, and 

ondansetron 0.15 mg/kg. Just before the skin incision, 

Group K received ketamine 0.2 mg/kg as an intravenous 

bolus, followed by an infusion at 0.2 mg/kg/hr 

throughout the surgery, while Group L received 

lignocaine 1 mg/kg as an intravenous bolus, followed by 

an infusion at 1 mg/kg/hr. Anesthesia was maintained 

with 100% oxygen at 3 L/min without any carrier gas, 

along with isoflurane (1–1.5%), atracurium 0.1 mg/kg, 

and paracetamol 10 mg/kg intravenously. After 

procedure completion, all patients were shifted to post-

operative recovery room. They were observed in the 

recovery unit with continuous monitoring of vital signs,  

 

including heart rate, blood pressure, oxygen saturation, 

and respiratory rate. Routine resuscitation equipment 

and emergency medications were available at the 

bedside, including provisions for treatment of potential 

adverse effects such as bradycardia, hypotension, 

arrhythmias, and emergence reactions. The anesthetic 

team was available throughout the recovery phase for 

immediate intervention should it be required. Patients 

stayed there for the next 2 hours and then were shifted to 

the ward and discharged after 24 hours if found stable as 

per hospital protocol.  

Post-operatively, pain status was continuously 

monitored using the Numeric Rating Scale (NRS) at 0 

hours, 2 hours, 4 hours, 6 hours, 12 hours, and then 

finally at 24 hours. As part of multi-model analgesia, 

paracetamol 10 mg/kg was administered post-

operatively at 8-hour intervals as per routine protocol. 

Additional analgesia was administered to patients upon 

demand or if their pain score was 5 or higher. For rescue  

Table 1: Patients’ sociodemographic and baseline features among the two groups.  

Variables Group A 

(n = 50) 

Group B 

(n = 50) 

P-value 

Demographics Age (years)a 37.9 ± 3.7 38.7 ± 5.5 0.398 

Genderb         Male 19 (38) 22 (44) 0.542 

                    Female 31 (62) 28 (56) 

Body mass indexa 23.2 ± 2.1 23.3 ± 1.9 0.675 

Comorbidityb Controlled Hypertension 4 (8) 9 (18) 0.137 

Diabetes 2 (4) 8 (16) 0.473 

ASA gradeb ASA-I 37 (74) 29 (58) 0.091 

ASA-II 13 (26) 21 (42) 

Surgery duration (min)a 72.4 ± 14.7 73.7 ± 13.7 0.841 

Baseline hemodynamic 
features 

Systolic blood pressure 
(mmHg)c 

131 (130-
133) 

133 (128.5-
140) 

0.303 

Diastolic blood pressure 
(mmHg)c 

86 (80-90) 80 (79-87) 0.342 

Heart rate (BPM)c 84 (74.8-
90.3) 

79 (70-81.5) 0.173 

Mean arterial pressure 
(mmHg)c 

103 (96-
106.3) 

98 (95-103) 0.157 

Hemodynamics at the end of 
surgery 

Systolic blood pressure 
(mmHg)c 

133 (131-
136) 

133 (131-
135.3) 

0.679 

Diastolic blood pressure 
(mmHg)c 

83 (80.8-85) 83 (81-85) 0.488 

Heart rate (BPM)c 85 (81.8-86) 84 (80-86) 0.261 

Mean arterial pressure 
(mmHg)c 

102 (96.8-
106) 

101 (98-109) 0.340 

a: Normally distributed numerical data is expressed as mean ± SD, b: Categorical data is represented as n (%), c: Non-normal 

numerical data is presented as median (Q3 – Q1), *Significant at P < 0.05 
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analgesia, an 

injection of 

tramadol 30 mg was 

administered. The 

assigned residents 

collected the data 

from time to time 

and recorded it in 

the study proforma. 

The NRS is a ten-

point scoring scale 

used for pain 

assessment. It 

ranges from 0 to 10 

for ranking pain, 

where 0 means no 

pain and 10 means 

the worst pain.18 

Time to rescue 

analgesia was 

defined as the time 

point at which the 

patient would be 

given the first 

rescue analgesia for 

a pain score of 5 or 

above. The time 

between the 

incision and the 

wound's closure was used to define the length of the 

surgery. 

The collected data were put into the statistical package 

SPSS version 26 to perform data analysis. Frequencies 

and percentages were computed for categorical 

variables. Numerical variables were expressed as mean 

± standard deviation or median with inter-quartile range 

(IQR) based on the assumption of normality that was 

tested using the Shapiro-Wilk test. Categorical variables 

were compared using the Chi-square or Fisher’s exact 

test, while numerical variables were analyzed using the 

independent t-test or Mann-Whitney U test, as 

appropriate. A P-value ≤ 0.05 was considered 

statistically significant. 

3. RESULTS 

A total of 100 patients were studied with a 1:1 ratio 

allocation in study groups. Table 1 displays patients’ 

sociodemographic and baseline features among the two 

groups. The two groups did not differ based on age (P = 

0.398), gender (P = 0.542), hypertension (P = 0.137), 

diabetes (P = 0.473), ASA grade (P = 0.537), or surgery 

duration (P = 0.334). At baseline, none of the patients’ 

vitals, including systolic blood pressure (P = 0.303), 

diastolic blood pressure (P = 0.342), heart rate (P =  

 

0.173), and mean arterial pressure (P = 0.157), were 

significantly different between the two groups. At the 

end of surgery, the two groups did not differ based on 

systolic blood pressure (P = 0.679), diastolic blood 

pressure (P = 0.261), heart rate (P = 0.261), and mean 

arterial pressure (P = 0.340). 

Figure 1 compares patients’ pain status from 0-24 hours 

post-operatively. Mean score was not significantly 

different in Group K and Group L at 0 hour ( P = 0.395), 

2nd hour (P = 0.847), 4th hour (P = 0.872), 6th hour (P 

= 1.000), and 12th hour (P = 0.714). Mean pain score 

was found to be significantly different between Group K 

and Group L at 24th hour (P < 0.001). 

Table 2 compares analgesic status among the two study 

groups. Time to first rescue analgesia and analgesic 

consumption did not significantly differ between the two 

study groups. 

4. DISCUSSION 

Postoperative pain influences complications, patients’ 

satisfaction, and overall recovery, so managing pain 

following surgical procedures is a challenging aspect for 

an anesthetist. In this study, both lignocaine and 

ketamine were evaluated for their analgesic properties 

and comparative effects. Ketamine, a well-known 

Table 2: Analgesic status and hospital stay among the two study groups. 

Variables Group A 

(n = 50) 

Group B 

(n = 50) 

P-value 

Time for first rescue analgesia (in hours)a 5.0 ± 3.1 4.7 ± 2.2 0.605 

Total number of analgesic doses 1.1 ± 0.5 1.04 ± 0.2 0.060 

a: Normally distributed numerical data is expressed as mean ± SD, *Significant at P < 0.05 
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Figure 1: Comparison of mean pain score between the two groups at different time 

intervals post-operatively 
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NMDA receptor antagonist, is recognized for its 

analgesic and opioid-sparing effects.19 Contrarily, 

lignocaine is a local anesthetic drug that exerts analgesic 

properties on intravenous administration and lowers pain 

via blocking sodium channels and has an anti-

inflammatory impact.20  

In the current study, low-dose ketamine and lignocaine 

are compared for their pain control effects among 

patients who underwent LC. The findings demonstrated 

that pain status was similar among both the study groups 

during 0-12 hours post-operatively. However, the lower 

pain scores were seen in the ketamine group at 24 hours 

post-operatively in comparison to lignocaine, suggesting 

a prolonged analgesic effect of ketamine in modulating 

pain associated with surgical trauma. The significantly 

lower pain score for ketamine at 24 hours also highlights 

that NMDA receptor blockade plays a role in 

diminishing long-term nociceptive responses. This 

finding is favorable for the hypothesis that low-dose 

ketamine lowers long-term pain and enhances pain 

control beyond the immediate post-operative duration.21 

Moreover, the anti-inflammatory properties of ketamine 

also contribute to prolonged analgesic effects while 

reducing cytokine-mediated nociceptive responses.22 

Previous research has demonstrated that low-dose 

ketamine alone provides effective analgesia and reduces 

opioid consumption postoperatively.23-25 Some studies 

have also reported that ketamine’s analgesic effects are 

particularly beneficial in the late postoperative period 

with different routes due to its ability to prevent central 

sensitization and hyperalgesia.9,26 However, when 

comparison of ketamine was made with lignocaine, 

results were variable. Singariya G, et al. (2023) analyzed 

that pain scores for ketamine and lignocaine were the 

same at 0 hours and 24 hours.9 Between 0-24 hours, pain 

scores were found to be lower in the ketamine group 

during the early post-operative period, 1-6 hours, which 

gradually increased and matched the pain levels in the 

lignocaine group. However, our findings are in 

agreement with the study of Toleska et al, (2022), who 

also reported effective pain control in the ketamine group 

at 24 hours than the lignocaine group (1.40 ± 1.8 versus 

2.47 ± 1.5).16 Gesso AS et al. (2022) compared pain 

incidences between low-dose ketamine and lignocaine 

groups among all elective surgical procedures and 

reported that low-dose ketamine was superior to 

lignocaine in lowering pain, with low pain incidences in 

patients receiving low-dose ketamine.15  

Although our study did not find long-term impacts of 

lignocaine in pain control, the literature documents its 

analgesic properties in different surgical procedures. 

Some studies report that lignocaine infusion diminishes 

opioid need and hastens recovery, mainly in abdominal 

procedures.27,28 The primary mechanism of lignocaine is 

based on modulating acute inflammatory responses and 

inhibiting ectopic discharges in injured nerves.29 We 

believe that because of this mechanism, which 

diminishes systemic effects with time, its analgesic 

advantages were not seen beyond the immediate post-

operative period.  

The clinical importance of this study is based on the 

potential function of ketamine in improving 

postoperative recovery and reducing opioid use. In 

recent years, the hunt for alternative analgesic techniques 

has been intensified due to opioid-associated side effects, 

including nausea, vomiting, and respiratory depression.  

Because of the well-documented opioid-sparing effects 

of ketamine, it has been increasingly recommended as 

part of multimodal analgesia protocols.30,31 Since 

patients receiving laparoscopic cholecystectomy 

frequently endure moderate post-operative pain, adding 

ketamine to pain management protocols may enhance 

patient comfort and decrease dependence on opioid 

analgesics. 

Moreover, we found that total analgesic consumption 

and time to first rescue analgesia were not considerably 

different in Group K and Group L. This finding indicates 

that ketamine played a greater role in controlling late 

postoperative pain at 24 hours compared to lignocaine; 

however, it did not affect the overall need for additional 

analgesics, as no significant difference was observed 

between the groups during the immediate postoperative 

period (before 24 hours).  

5. LIMITATIONS 

Despite the positive results, this study has some 

important limitations. First, pain assessment was 

performed at specific time intervals, and continuous 

monitoring could have provided a more comprehensive 

evaluation of the analgesic effects of the study drugs. 

Second, the side effects of ketamine, such as 

hallucinations or dysphoria, were not assessed. Third, 

hemodynamic stability was not compared between the 

two groups. Although low-dose ketamine is generally 

well-tolerated, future studies should investigate its safety 

profile during the postoperative period for further 

validation. 

6. CONCLUSION 

The findings suggested that both low-dose ketamine and 

lignocaine had similar pain-relieving effects in the early 

postoperative period. However, ketamine was found to 

be superior to lignocaine at 24 hours in terms of lower 

pain score.  
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