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ABSTRACT 

BACKGROUND 

Studies have suggested a large inter-individual variation in postoperative pain after laparoscopic cholecystectomy, emphasising 

the need for improved analgesic treatment and valid predictors. Our study compared the effect of fentanyl plus intravenous 

paracetamol with fentanyl plus intravenous ketorolac for analgesic efficacy, opioid sparing effects and opioid-related side effects 

after laparoscopic cholecystectomy. 
 

MATERIALS AND METHODS 

Sixty patients undergoing laparoscopic cholecystectomy were randomised into two groups. Both groups received fentanyl during 

induction. First group of patients received IV injection of 1 g paracetamol 15 minutes before the end of surgery, while second group 

received 0.5 mg/kg of IV ketorolac 15 minutes before the end of surgery. The postoperative pain relief was evaluated by a Visual 

Analog Scale (VAS) using a 100-mm visual analog scale, adverse effects as well as vital signs were recorded every 15 mins for 150 

mins or until discharge from the post-anaesthesia care unit.  
 

RESULTS 

The mean VAS score after surgery was less in the group receiving IV ketorolac than receiving IV paracetamol at most of the times, 

but it was statistically non-significant. The rescue analgesia consumption over first 24 h was also less in the group receiving IV 

ketorolac (40 ± 25.9 vs. 57 ± 20.1), but it was also statistically non-significant. The time requirement of first dose of rescue 

analgesic in the postoperative period was prolonged in the group receiving IV ketorolac (240 ± 24.9) than in the group receiving IV 

paracetamol (170 ± 18.8). There was no difference in the sedation scores and in the incidence of PONV in the two groups. 
 

CONCLUSION 

The study demonstrates the usefulness of both intravenous ketorolac and paracetamol as supplementary analgesic in the 

treatment of postoperative pain after laparoscopic cholecystectomy. 
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BACKGROUND 

The International Association for the Study of Pain defines 

pain as “an unpleasant sensory and emotional experience 

associated with actual or potential tissue damage or 

described in terms of such damage.”1 Pain is the most 

common complaint after laparoscopic cholecystectomy2,3 

resulting in the use of rescue opioid analgesics in up to 80% 

patients.4 Furthermore, the pattern of pain after laparoscopic 

cholecystectomy is complex and unlikely to benefit always 

from identical analgesic treatment.5 

Acetaminophen (paracetamol) is an analgesic and 

antipyretic medication that produces its analgesic effect by 

inhibiting central prostaglandin synthesis with minimal 

inhibition of peripheral prostaglandin synthesis.6,7 
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A small portion of acetaminophen is bound to plasma 

proteins (10% - 50%) and has an estimated volume of 

distribution of 0.95 L/kg. Acetaminophen is eliminated from 

the body primarily by formation of glucuronide and sulphate 

conjugates in a dose-dependent manner. The half-life of 

acetaminophen is approximately 2 to 3 h in healthy subjects. 

Ketorolac or ketorolac tromethamine is a non-steroidal 

anti-inflammatory drug (NSAID) in the family of heterocyclic 

acetic acid derivatives that inhibits both cyclo-oxygenase and 

lipoxygenase enzymes, thereby preventing the synthesis of 

both prostaglandins and leukotrienes8 and may also release 

endogenous opioids.9 Ketorolac is highly bound to plasma 

proteins and has an estimated volume of distribution of 0.28 

L/kg. Ketorolac is excreted primarily in the urine and has a 

half-life of approximately 5 to 6 h in healthy subjects. 

The aim of this randomised study was to compare the 

analgesic efficacy of intravenous fentanyl with paracetamol 

versus intravenous fentanyl plus ketorolac for postoperative 

pain relief after laparoscopic cholecystectomy. 

 

MATERIALS AND METHODS 

After informed consent, a total of 60 patients of either sex 

weighing between 56 - 80 kg and age between 30 - 60 years 
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belonging to ASA-I and ASA-II presenting for elective 

laparoscopic cholecystectomy were included in the study. 

The sample size was 60 for our convenience. The study was 

done between March 2017 and May 2017. Patients with 

diagnostic laparoscopy, those having contraindications to 

Ketorolac and paracetamol or to non-steroidal anti-

inflammatory drugs (NSAIDs) (oesophagogastroduodenal 

disease, renal insufficiency and abnormal coagulation) were 

excluded, as were those on treatment by steroids, NSAIDs or 

opioids before surgery. 

 

The Patients were randomly divided into Two Groups 

Group P: 30 patients in whom fentanyl with paracetamol was 

used as intravenous analgesia. 

Group K: 30 patients in whom fentanyl plus ketorolac was 

used as an intravenous analgesia. 

 

Methods/Design 

The study design was prospective, randomised, controlled 

and unblinded. The randomisation was done using Block 

Randomisation. A block randomisation was done by making 

blocks of 4 patients each. Patients within the block were 

assigned numeric values. They were then randomly allocated 

to Group P and Group K, so that each group was assigned 2 

patients. The study was designed to investigate the 

effectiveness of paracetamol and ketorolac as supplementary 

analgesia with fentanyl. Patients were premedicated with 

Tab. Alprazolam 0.25 mg on night before surgery. On arrival 

to the operating room, after establishing I/V line all standard 

monitoring techniques were used and crystalloid infusion 

was started.  

After the administration of oxygen, anaesthesia was 

induced in both the groups with IV propofol (2 mg/kg), 

fentanyl (2 μg/kg) and rocuronium (0.6 mg/kg). Anaesthesia 

was maintained by 1 - 2% isoflurane in nitrous oxide and 

oxygen (ratio 2:1). The lungs were mechanically ventilated, 

and ventilation was adjusted to maintain end-expiratory CO2 

between 34 - 36 mmHg depending on the different stages of 

laparoscopy. Patients in the fentanyl plus paracetamol group 

(Group P) received 100 mL of Paracetamol IV (Kabimol 1 gm) 

15 minutes before the end of surgery. Patients in the fentanyl 

plus ketorolac group (Group K) received ketorolac in the dose 

of 0.5 mg/kg intraoperatively 15 minutes before the end of 

surgery. After tracheal extubation, patients were transferred 

to the PACU. Postoperative pain was assessed using a visual 

analog scale (VAS; 0 cm “no pain” and 10 cm “worst pain 

imaginable”). Postoperative analgesia was provided routinely 

to all patients by intramuscular diclofenac at 8 h interval and 

intravenous fentanyl 1 μg/kg was administered as rescue 

analgesic when the VAS score exceeded 3. 

The degree of sedation was determined according to a 

sedation score ranging from 0 to 2 (0- alert, 1- drowsy but 

rousable to voice, and 2- very drowsy but rousable to 

shaking). The VAS scores and sedation scores were assessed 

at 1, 2, 4, 6, 8, 12 and 24 h after surgery. Total and 

incremental fentanyl consumption at these times for both the 

groups was also recorded. If nausea and/or vomiting 

occurred the same was noted and 8 mg of ondansetron was 

given intravenously. The number of patients receiving 

antiemetics and their total dosages were noted. Patients were 

observed for the occurrence of any adverse effects during the 

first 24 h. After 24 h, patients were assessed for: (a) Ability to 

mobilise and dress, (b) Need for any analgesic, and (c) 

Surgical complication if any. When the patient scored yes on 

the former and no on the two latter questions, they were 

assessed ready for discharge from hospital. All measurements 

were recorded by the anaesthesia resident who was blinded 

to the study drugs administered. 

Finally, all study observations were documented and 

tabulated. They were analysed statistically and results were 

recorded. 

The statistical analysis of the data was done by using 

statistic student’s t-test for difference of means for 

quantitative data analysis. 

For nominal data, chi-square test (χ²-test) and Fisher’s 

exact test were used. 

All these tests were two sided and were referred for p-

values for their significance. Any p-value less than 0.05, i.e. (p 

< 0.05) were taken to be statistically significant. 

The analysis of the data was performed on statistical 

package for social sciences, Chicago, USA for windows. 

 

RESULTS 

Both groups were similar in regard to age, weight, sex, ASA 

physical status, duration of anaesthesia and surgery, 

intraoperative blood loss and the duration of hospital stay 

[Table 1]. 

 

Table 1. Patient data and characteristics (mean ± SD) 
 

 
 

None of the patients in either group required additional 

dose of fentanyl intraoperatively [Table 2]. 

 

Table 2. Postoperative pain relief and side effects 
 

 
 

Post-operative pain relief and side effects 

The mean VAS pain score over the 24 h period was similar in 

both the groups; however, the mean VAS scores were at 

higher values in PCM group but statistically non-significant at 

most of the times [Table 3]. 
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Table 3. VAS Score 

 

 
 

Pain scores (mean ± SD) 

 

The total consumption of fentanyl as rescue analgesic in 

PACU was similar in both the groups, but the time for the first 

dose of rescue analgesic in the PACU was significantly lower 

in Group P over Group K [Table 2]. 

However, the number of patients requiring rescue 

analgesic was similar in both the groups [Table 2]. 

There was no difference in the length of stay in PACU, 

incidence of PONV and in the incidence of sedation [Table 2]. 

The sedation scores were similar in both the groups 

[Table 4]. No postoperative complications were reported 

from any of the groups. 

 

 
 

DISCUSSION 

Effective postoperative pain relief is fundamental to good 

quality patient care and is a legitimate therapeutic goal. 

There is increasing evidence relating to good postoperative 

analgesia to reduced clinical morbidity.10 The aim of 

postoperative pain relief is to provide subjective comfort in 

addition to inhibiting trauma-induced nociceptive impulses 

that induce autonomic and somatic reflex responses to pain. 

The physiological changes brought about by pain result from 

activation of both central and peripheral nervous systems. 

Bradykinin and other peptides produce the pain, tissue 

oedema and hyperaemia associated with the peripheral 

inflammatory response. Effective analgesia may modify these 

responses and may reduce the stress response to surgery, 

thus reduces anxiety, morbidity, cost and length of hospital 

stay in the postoperative period. 

The overall pain after laparoscopic cholecystectomy is a 

conglomerate of three different components: incisional pain 

(somatic pain), visceral pain (deep intra-abdominal pain) and 

shoulder pain (referred to visceral pain). The complex nature 

of pain after laparoscopic cholecystectomy suggests that 

effective analgesic treatment should be multimodal.11,12 

Opioid therapy is an integral part of a multidisciplinary 

approach to acute and chronic pain management. An attempt 

to optimise the patient’s pain management may include 

concurrently combining opioids with non-opioid adjuvant 

analgesics (nonsteroidal anti-inflammatory drugs [NSAIDs], 

acetaminophen, antidepressants, anticonvulsants, etc.), 

physical therapy, psychological therapy and/or injection 

therapies. Unlike the opioids the NSAIDs do not demonstrate 

tolerance, and they often are more effective at controlling 

certain pain conditions with fewer side effects than the 

opioids.13 They have even demonstrated clear clinical utility 

in such severe pain states as metastatic spread of cancer to 

bone usually supplementing rather than replacing the role of 

opioids.14 

In one study,15 it was found that Ketorolac exhibits 

significant opiate-sparing effects in the immediate 

postoperative period without introducing additional 

morbidity to paediatric surgical procedures.  

There are evidences to support clinically relevant 

analgesic effect of paracetamol with additives (Opioids, 

NSAIDs, etc.) in laparoscopic cholecystectomy.16,17 

In our study, we used paracetamol and ketorolac with 

fentanyl during intraoperatively and assessed their 

supplemental analgesic role for fentanyl during postoperative 

period. We used intravenous paracetamol 1 gm 

intraoperatively 15 minutes before the end of surgery in one 

group and used intravenous ketorolac 0.5 mg/kg 

intraoperatively 15 minutes before the end of surgery in 

second group and assessed their effect on intraoperative 

analgesic requirement, post-operative analgesic effectiveness, 

post-operative fentanyl consumption, frequency of side-

effects and hospital stay length. Our study showed that both 

intravenous ketorolac and intravenous paracetamol exhibits 

significant opiate-sparing effects in the immediate 

postoperative period when used as part of multimodal 

analgesic regime and has significant opioid sparing effect.  

It has been reported in previous studies that Ketorolac 

when used as an adjunct produces a 31% - 37% decrease in 

the morphine requirement during the first 24 h after 

surgery.14,15 Our study results are consistent with all previous 

findings in this regard. 

It has also been reported in previous studies that 

paracetamol when used as an adjunct produces 46% of 

sparing effect of morphine.18 Our study results are consistent 

with all previous findings in this regard. 

In our study, no differences were observed between the 

two groups in the adequacy of analgesia as assessed by VAS 

scores. The median pain scores were lower in the ketorolac 

group (Group K) at most intervals, but statistically non-

significant and the time for first analgesic requirement was 

significantly lower in the fentanyl plus PCM group (Group P).  

Clinical studies have also found that 30 mg ketorolac 

employed alone is just as effective as 1 gm intravenous 

paracetamol, 75 mg diclofenac or 10 mg morphine.16,17 Our 

study did not find any reduction in the opioid related side-

effects (PONV, sedation, etc.) in the ketorolac group (Group 

II) as might be expected because of the decrease in total 

fentanyl dose. This may be because of the lesser number of 

subjects in our study. Larger studies with adequate power to 

detect opioid-related side-effects would be able to 

demonstrate the reduction of dose-dependent side-effects of 
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fentanyl such as sedation, respiratory depression, urinary 

retention or nausea. 

Our study demonstrated the additive effect of combining 

intravenous ketorolac or paracetamol with fentanyl on 

postoperative analgesia resulting in decreased opioid amount 

and in slightly improved or similar pain relief. The different 

sites of action of these drugs in the nervous system may be 

the cause of better pain relief, whereas the primary 

mechanism of action responsible for ketorolac’s anti-

inflammatory, antipyretic and analgesic effects is the 

inhibition of prostaglandin synthesis by competitive blocking 

of the enzyme cyclooxygenase (COX). 

The action of paracetamol at a molecular level is unclear, 

but could be related to the production of reactive metabolites 

by the peroxidase function of COX-2 which could deplete 

glutathione, a cofactor of enzymes such as PGE synthase. In 

vivo effects of paracetamol are similar to those of the 

selective cyclooxygenase-2 (COX-2) inhibitors.19 

The analgesic effect of fentanyl is due to its agonist action 

in the opioid receptors of the central nervous system. The 

complimentary analgesic actions of the two drugs make them 

an important component of multimodal pain therapy. 

 

CONCLUSION 

In conclusion, our study demonstrates the usefulness of both 

intravenous ketorolac and intravenous paracetamol as 

supplementary analgesia to fentanyl for the postoperative 

pain after laparoscopic cholecystectomy. Both intravenous 

ketorolac and intravenous paracetamol use is associated with 

a satisfactory analgesia and smaller opioid consumption. This 

may be beneficial in the management of pain after 

laparoscopic cholecystectomy in patients prone to opioid-

related complications. Further, we can choose intravenous 

paracetamol instead of intravenous ketorolac in patients who 

have deranged renal profile as its effect on kidneys. 

 

Limitations 

Small sample sizes were involved in this study for our 

convenience. For whole population, a larger randomised 

controlled study involving various cross section of the 

patients are needed. 
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