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ABSTRACT 

Background & objective: We compared the efficacy of ibuprofen versus dexmedetomidine in combination with 
bupivacaine or bupivacaine alone in intraperitoneal local anesthetic (IPLA) installation for postoperative pain control 
after total laparoscopic hysterectomy (TLH).  

Methodology: One hundred eighty female patients scheduled for total laparoscopic hysterectomy were randomly 
assigned to one of three groups to receive intraperitoneal injections of either 50 mL of bupivacaine 0.25% (group B), 
50 mL of bupivacaine 0.25% with dexmedetomidine 1 µg/kg (Group BD), or 50 mL of bupivacaine 0.25% with 
ibuprofen 400 mg (Group BI). In this randomised controlled trial, we evaluated the severity of postoperative pain 
using a visual analogue scale (VAS). Additionally, hemodynamic changes, total postoperative opioid consumption 
within the first 24 hours, incidence of postoperative nausea and vomiting, patient satisfaction, sedation score, time 
to the first request for analgesia, onset of ambulation, and side effects were recorded.  

Results: Group BI demonstrated significantly lower pain scores at 6 and 12 hours, both at rest and during movement, 
compared with Groups BD and B. Group BD also showed lower pain scores than Group B at 6 hours at rest and during 
movement (P < 0.009 and P < 0.002, respectively). The time to first analgesic request was significantly longer in 
Group BI than in Groups BD and B (8.50 ± 2.3, 6.80 ± 2.9, and 6.73 ± 2.6 hours, respectively). Postoperative 
cumulative opioid consumption was lower in Group BI compared with Groups BD and B. Sedation scores were higher 
in Group BD only at 2 hours postoperatively. 

Conclusion: Bupivacaine-ibuprofen was superior to bupivacaine-dexmedetomidine and bupivacaine alone. This was 
achieved with no significant negative consequences.  
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1. INTRODUCTION  

Laparoscopic surgeries are becoming increasingly 

popular due to their fast-track nature, which promotes 

early patient recovery by reducing postoperative somatic 

and muscular pain components, facilitating early 

mobilization, rapid oral intake, shorter hospital stays, 

and greater patient satisfaction.Error! Reference source 

not found. 

Hysterectomy is a common gynecological operation. 

Traditionally, this has been accomplished through the 

abdominal or vaginal routes. However, hysterectomies 

are increasingly being performed using minimal access 

techniques.Error! Reference source not found. 

Postoperative abdominal and shoulder pain are common 

after total laparoscopic hysterectomy (TLH). Pain is due 

to a variety of factors, including visceral pain caused by 

abdominal stretching, surgical manipulations that result 

in peritoneal and visceral inflammation, and peritoneal 

irritation caused by pneumoperitoneum. Shoulder tip 

pain is caused by phrenic nerve irritation caused by CO2 

trapped beneath the diaphragm.Error! Reference source not found. 

Various analgesic techniques and drugs were used to 

control postoperative pain after laparoscopic surgeries, 

which may require systemic opioid analgesia but result 

in sedation and delayed return of bowel function, 

resulting in delayed hospital discharge. Other techniques 

include non-opioid analgesia, regional analgesia, 

regional block techniques, and intraperitoneal 

administration of local anesthetics (IPLA).Error! 

Reference source not found. 

It has been observed that postoperative pain after 

laparoscopic surgery can be decreased by intraperitoneal 

instillation of local anesthetic agents either alone or in 

combination with opioids and α2 agonists like clonidine 

and dexmedetomidine. Bupivacaine is thought to block 

free afferent nerve endings in the peritoneum, thereby 

inhibiting visceral nociceptive conduction. Local 

anesthetics block nociception by affecting nerve 

membrane-associated proteins and inhibiting the release 

and action of prostaglandins and other agents that 

sensitize nociceptors and contribute to inflammation. 

However, systemic absorption of local anesthetic from 

the peritoneal cavity may also play a role in reduced 

nociception; this could be another mechanism of 

analgesia.Error! Reference source not found. 

Dexmedetomidine is a selective alpha-2 (α2) adrenergic 

agonist with analgesic and sedative properties that can 

prolong the action of local anesthetics. 

Dexmedetomidine acts over peritoneal neural receptors 

and blocks nociceptive stimuli due to its high lipophilic 

nature.Error! Reference source not found.  

Nonsteroidal anti-inflammatory drugs (NSAIDs) have 

been found to have both central and peripheral effects; 

however, local application to the site of injury may result 

in effective concentration in the inflamed tissues, 

resulting in a decreased fibroproliferative inflammatory 

response, which results in decreased postoperative 

adhesions and intestinal distension with minimal adverse 

effects.Error! Reference source not found. 

 Although NSAIDs are not a local anesthetic agent, a 

COX inhibitor reduces the secretion of pain mediators in 

the areas where surgical manipulation is applied, and it 

also has a local anti-nociceptive effect in addition to its 

analgesic effect.Error! Reference source not found. 

Ibuprofen, a propionic acid derivative, is a nonsteroidal 

anti-inflammatory drug (NSAID) with anti-

inflammatory, antipyretic, and analgesic properties 

similar to other agents in its class. Oral ibuprofen has 

long been recognized as one of the most commonly used 

and safest NSAIDs.Error! Reference source not 

found.The US FDA authorized an intravenous (IV) 

formulation of ibuprofen in 2009 (Caldolor®, 

Cumberland Pharmaceuticals, Inc., TN, USA) for the 

management of pain and reduction of fever in 

adults.Error! Reference source not found. 

 This study is the first to evaluate the use of 

intraperitoneal ibuprofen as an adjuvant to bupivacaine, 

in comparison with dexmedetomidine, and with 

bupivacaine alone, for postoperative analgesia following 

total laparoscopic hysterectomy (TLH), with respect to 

efficacy, side effects, and patient satisfaction.  

2. METHODOLOGY 

Ethical approval for this study was obtained from the 

Research Ethics Committee (REC), Faculty of Medicine, 

FWA 000017585, REC-FMASU@med.asu.edu.eg on 

May 22, 2023 (FMASU R131/2023). The clinical trial 

registry (NCT06046105) coded this prospective, double-

blind, randomized, controlled study on September 14, 

2023. The study was conducted at Ain Shams University 

Hospitals from October 2023 to June 2024. Written 

informed consent to participate was obtained from all of 

the participants in the study. The study enrolled 180 

patients who met the inclusion criteria and were 

scheduled for total laparoscopic hysterectomy (TLH) in 

the Gynaecology and Obstetrics theatre at Ain Shams 

University Hospitals. Inclusion criteria included age 

between 18 and 80 years, female sex, BMI between 18.5 

and 35 kg/m2, and ASA physical status I-II. Exclusion 

criteria included age < 18 or more than 80 years, BMI > 

https://www.apicareonline.com/index.php/APIC
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40 or <18.5 kg/m2, ASA III-IV, allergy to one of the 

agents used, local infection at the port site, coagulopathy, 

severe cardiac (NYHA III) or pulmonary dysfunction 

(known COPD, previous thoracic surgeries, or recent 

pulmonary infection), severe hepatic impairment (Child 

C) (INR >2, albumin <2.5), severe renal dysfunction 

(creatinine clearance <30), conversion to open surgery, 

emergency operations, neurologic, psychiatric or mental 

illness, or refusal to participate in the study.  

Using a computer-generated random number table, the 

study subjects were randomly assigned to three equal 

groups. One investigator assessed the patients' eligibility 

and obtained written informed consent from them during 

the pre-anesthetic interview the day before surgery. The 

primary investigator was responsible for opening opaque 

envelopes with sequential numbers that contained the 

allocation of groups. The study group assignments were 

blinded to both the participants and the outcome 

assessors. Group B (bupivacaine only) (n = 60) was 

given an intraperitoneal injection of 50 mL of diluted 

Bupivacaine 0.25 percent (125 mg) in 100 mL of normal 

saline. Group BD (bupivacaine-dexmedetomidine) (n = 

60), assigned for intraperitoneal administration of 50 mL 

bupivacaine 0.25 percent (125 mg) with 

dexmedetomidine 1 µg/kg diluted in 100 mL normal 

saline. Group BI (Bupivacaine-Ibuprofen) (n = 60), 

assigned for intraperitoneal administration of 50 mL 

Bupivacaine 0.25% (125 mg) with ibuprofen 400 mg 

diluted in 100 mL normal saline. Drugs mentioned 

previously were injected intraperitoneally through 

trocars at the surgical end. 

In this study, a simple spraying cannula attached to a 20-

mL syringe was used for intraperitoneal instillation. This 

method is readily available, time-efficient, and 

eliminates the need for expensive or complex devices to 

aerosolize or nebulize the local anesthetic.8 There is no 

previous evidence of using ibuprofen intraperitoneally in 

combination with bupivacaine in humans; however, it 

has been administered intraperitoneally in mice to 

determine equivalent doses of ibuprofen delivered 

through drinking water or diet.9 Therefore, a mixture of 

bupivacaine and ibuprofen was prepared under aseptic 

conditions using 0.9% NaCl as a diluent, while avoiding 

alkalinization and carefully inspecting for any 

precipitation. The solution was used immediately. This 

approach aligns with standard pharmaceutical 

compounding practices when formal stability data are 

unavailable.    

All patients underwent a standard preoperative 

evaluation. Upon arrival in the preoperative holding 

area, a thorough history was obtained, followed by a 

complete physical examination, laboratory 

investigations, and other necessary assessments. During 

the preoperative visit, all patients were instructed on the 

use of the visual analogue scale (VAS) for pain 

assessment at rest and during movement, with scores 

ranging from 0 (no pain) to 10 (worst imaginable pain). 

A crystalloid solution IV drip was started after an 18-

gauge IV cannula was inserted. All patients were given 

IV antibiotics and Granisetron 3 mg. Standard 

monitoring was used in the operating room, including 

ECG, non-invasive blood pressure, and pulse oximetry. 

The following baseline parameters were also recorded: 

mean blood pressure (MBP), heart rate (HR), and arterial 

oxygen saturation (SpO2). Following pre-oxygenation, 

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

fentanyl were used to induce general anesthesia. 

Following endotracheal intubation, anesthesia was 

maintained with 1-1.5 percent isoflurane in a FiO2 0.5 

oxygen, air mixture to keep the hemodynamics within 

20% of basal values. IV boluses of fentanyl (up to 3 

µg/kg) were administered, and muscle relaxation was 

maintained with IV 0.1 mg/kg atracurium boluses every 

30 minutes.  

To maintain normocarbia, mechanical ventilation 

parameters were adjusted to keep the end-tidal CO2 

(EtCO2) between 30-35 mmHg. Hypotension was 

defined as having a mean blood pressure (MBP) of less 

than 60 mmHg, and bradycardia as having a heart rate 

(HR) of less than 50 beats per minute. IV boluses of 0.1 

mg/kg ephedrine were used to treat hypotension, and IV 

0.01 mg/kg atropine was used to treat bradycardia. The 

maximum insufflation pressure of CO2 was 15 mmHg. 

The surgeon administered intraperitoneal injections via 

trocars at the end of the procedure, after which 

discontinuation of isoflurane was done, and the 

neuromuscular blockage was antagonised by using 

neostigmine 0.05 mg/kg and atropine 0.01 mg/kg after 

assessment of nerve stimulator following train of four, 

and was administered to reverse atracurium effect. 

Patients were transferred to the post-anesthetic care unit 

(PACU) after the surgical procedure was completed and 

the extubation criteria were met. Standard monitoring 

was used in the PACU, and readings were documented, 

and the level of pain was measured. After achieving an 

Aldrete score = 9, the patient was assessed and 

discharged. The patient was transferred to the ward for 

ongoing monitoring and management throughout the 

study. 

To maintain blinding, a separate anesthesiologist who 

was not involved in the study prepared the study drugs 

in injectable form. Consequently, both the patients and 

the anesthesiologist administering the medication were 

blinded to the group allocation. In addition, the physician 

responsible for data collection was also unaware of the 

administered drugs. All patients were given a post-

operative pain protocol during the first 24 hours post-
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surgery (1 gm paracetamol IV every 8 hr). Meperidine 

(Pethidine) 0.5 mg/kg, which was diluted in 5mL, was 

titrated intravenously as a rescuing analgesic if VAS was 

greater than three or when the patient required additional  

 

analgesia at any time. Complications such as nausea and 

vomiting postoperatively, as well as other drug-related 

complications (e.g., toxicity) were recorded till 24 hours 

post-surgery. Postoperative abdominal pain intensity 

was measured using a 10-cm linear visual analogue scale 

at 2, 4, 6, 12, and 24 h intervals (VAS). The time of the 

first analgesic request (rescue analgesia) of pethidine, 

total postoperative opioid consumption, side effects such 

as nausea, vomiting, sweating, dizziness, tinnitus, 

muscular twitches, and circumoral numbness, onset of 

ambulation, and modified RAMSAY sedation score 

were all recorded at equal time intervals. Patients who 

were converted to open surgery or in whom drains were 

placed were excluded from the study. 

The primary outcome of this study was the measurement 

of pain severity on a Numerical Rating Scale (NRS) 

ranging from 0 to 10. A 10-cm scale was used to assess 

pain intensity, with 0 representing no pain and 10 

representing the most severe pain, measured at 2, 4, 6, 

12, and 24 hours postoperatively at rest and during  

 

movement. Secondary outcomes included cumulative 

postoperative opioid use in the first 24 hours 

postoperatively, the initial analgesic request, 

postoperative nausea and vomiting, the incidence of 

complications (e.g., LA toxicity), patient satisfaction 

after the first postoperative day (1 = excellent, 2 = good, 

3 = fair, and 4 = poor), patients' hemodynamics, and the 

onset of ambulation.  

2.1. Statistical analysis 

A sample size of 58 patients per group was calculated to 

detect an effect size of 0.8 for VAS scores between the 

study groups, with a two-sided α error of 0.01 and a 

statistical power of 0.95.  

Table 1: demographic data, hemodynamic parameters, and rescue analgesia 

Demographic data Group B  

(n = 60) 

Group BD  

(n = 60) 

Group BI  

(n = 60) 
Test P-value 

 Age (years) 52.30 ± 6.9 50.62 ± 6.9 52.20 ± 6.6 1.17f 0.314 

 BMI (kg) 33.98 ± 3.6 34.37 ± 3.3 33.53 ± 3.2 0.93 f 0.398 

Surgical time (min) 142.15 ± 26.8 133.37 ± 27.1 134.20 ± 24.2 2.07 f 0.129 

ASA 
I 31 (51.7) 30 (50) 28 (46.7) 

0.31X2 0.856 
II 29 (48.3) 23 (50) 32 (53.3) 

Mean Arterial 
Pressure 
(mmHg) 

2 hr  87.27 ± 8.2 84.35 ± 9.4 85.90 ± 9.3 1.58 f 0.209 

4 hr  90.03 ± 8.4 88.42 ± 7.1 87.60 ± 9.5 1.30 f 0.275 

6 hr  87.82 ± 10.0 87.67 ± 9.2 86.73 ± 9.0 0.24 f 0.791 

12 hr  83.47 ± 10.1 82.32 ± 10.3 83.50 ± 9.7 0.27 f 0.764 

24 hr  85.35 ± 10.2 85.75 ± 8.7 85.63 ± 10.3 0.03 f 0.974 

Heart rate 
(beat/min) 

2 hr  86.03 ± 7.9 85.77 ± 8.5 85.47 ± 7.5 0.08 f 0.927 

4 hr  80.93 ± 14.5 83.10 ± 14.0 79.32 ± 15.3 1.01 f 0.366 

6 hr  82.75 ± 8.7 85.18 ± 9.5 82.72 ± 10.4 1.30 f 0.274 

12 hr  86.67 ± 9.8 88.48 ± 9.4 86.32 ± 9.9 0.86 f 0.424 

24 hr  84.72 ± 10.4 84.33 ± 9.2 83.60 ± 9.0 0.21 f 0.809 

Postop opioid consumption (mg) 93.33 ± 40.6 a 88.33 ± 39.5 a 69.17 ± 32.0 b 6.92 f 0.001* 

1st rescue analgesia (hr) 6.73 ± 2.6 a 6.80 ± 2.9 a 8.50 ± 2.3 b 9.04 f <0.001* 

Onset of ambulation (min) 146.25 ± 19.7 147.13 ± 17.4 144.08 ± 20.5 0.40 f 0.672 

Satisfaction 2 28 (46.7) 31 (51.7) 34 (56.7) 1.2 x2 0.548 

3 32 (53.3) 29 (48.3) 26 (43.3)   

PONV 20 (33.3) 23 (38.3) 18 (30) 0.94 f 0.624 

Data is expressed as mean ± SD or proportion, f = ANOVA test, X2 = chi square test, different letters indicate significant difference 
in post hoc (Tukey) test 
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Statistical Package for the Social Sciences (SPSS) 

version 27 was used to analyze the data. Quantitative 

data were represented as mean, standard deviation (SD), 

or median (IQR) when indicated. Percentage and 

frequency were used to express qualitative data. The  

 

Chi-square (X2) test of significance was employed to 

compare proportions between two qualitative measures. 

The post-hoc test was used for pairwise comparison of 

subgroups when the ANOVA test was positive. One-way 

analysis of variance (ANOVA) was used to evaluate 

differences within the means of various subgroups of a 

variable (multiple testing). The Kruskal–Wallis test was 

used to compare multiple subgroups for non-parametric 

data. When a significant difference was detected, 

pairwise comparisons were performed. The confidence 

interval was set at 95%, and the margin of error was set 

at 5%. Accordingly, P-values less than 0.05 were 

considered statistically significant.  

3. RESULTS 

A total of two hundred patients were enrolled in the trial; 

11 patients refused to participate, therefore a total of 189 

patients were randomly assigned to one of the three 

groups (B-BD-BI). Three patients from each group did 

not participate in the study due to either the insertion of 

drains or conversion into open surgery. The study 

adheres to CONSORT guidelines. Each group included 

60 patients who were analyzed in this study. Age, body 

mass index (BMI), duration of surgery, and ASA 

physical status (I–II) were comparable among the three 

groups, with no significant differences. Heart rate and 

mean arterial pressure were also comparable across all 

groups and remained within normal ranges (Table 1). 

Total postoperative opioid consumption was lower in 

Group BI (69.17 ± 32.0 mg) than in Groups BD (88.33 ± 

39.5 mg) and B (93.33 ± 40.6 mg), and this difference 

was statistically significant (P = 0.001) (Table 1). The 

time to the first request for analgesia was significantly 

longer in the BI group compared with the BD and B 

groups (8.50 ± 2.3, 6.80 ± 2.9, and 6.73 ± 2.6 hours, 

respectively; P < 0.001). Although the duration was 

longer in the BD group than in the B group, the 

difference was not statistically significant (Table 1).  

Table 2: Comparison between the three groups as regards VAS and RSS. 

Parameter Group B (n = 60) Group BD (n = 60) Group BI (n = 60)  

range Median IQR Range Median IQR Range Median IQR P 

VAS rest 

2  1-3 2 1-2 1-3 2 1-2 0-3 2 1-2 0.496 

 4  1-4 2 2-3 1-4 2 1.5-
3 

0-4 2 2-2 0.268 

 6  2-5 4 a 3-4 2-4 3 b 3-4 1-5 3 c 2-
3.5 

< 0.001* 

 12  2-4 3 a 3-4 2-4 3 a 3-4 1-4 3 b 2-4 0.031* 

 24  1-4 2 1-3 1-4 2 2-3 1-4 2 1-3 0.392 

VAS movement 

 2  1-3 2 1-3 1-3 2 1-3 0-3 2 1-2 0.233 

 4  1-4 2  2-3 1-4 2  1.5-
3 

0-4 2  2-2 0.269 

 6  3-5 4 a 3-4 3-5 3 b 3-4 1-5 3 c 2-4 < 0.001* 

 12  2-5 4 a 3-4 2-4 3 a 3-4 2-4 3 b  2-4 0.008* 

 24  1-4 2 1-4 1-4 3 2-3 1-4 2 1-3 0.618 

RSS 

2 1-2 1 a 1-1 1-2 1 b 1-2 1-2 1 a 1-1 0.018* 

4 1-1 1 1-1 1-1 1 1-1 1-1 1 1-1 1 

6 1-1 1 1-1 1-1 1 1-1 1-1 1 1-1 1 

12 1-1 1 1-1 1-1 1 1-1 1-1 1 1-1 1 

24 1-1 1 1-1 1-1 1 1-1 1-1 1 1-1 1 

Data expressed as median and IQR, P-value done by Kruskal Wallis test, different letters indicate significant 
difference in pairwise comparison between groups. 
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There was no significant 

difference between the 

three groups in terms of 

ambulation onset 

(146.25 ± 19.7, 147.13 ± 

17.4, 144.08 ± 20.5 

minutes), respectively. 

Using a four-point rating 

system (1 = excellent, 2 

= good, 3 = fair, and 4 = 

poor), patient 

satisfaction was 

equivalent across the 

three groups, and there 

was no significant 

difference (P < 0.548) 

(Table 1). The incidence 

of postoperative nausea 

and vomiting was 

comparable in all three 

groups till the end of the 

study and was 

statistically 

insignificant. Sedation 

was evaluated using the 

Modified Ramsay 

sedation score. Sedation 

was higher in the BD 

group only at 2 hours 

postoperative 

measurement and was 

statistically significant 

(P ˂ 0.018) compared to 

the other two groups. 

However, the sedation 

score was never greater 

than three, indicating 

that all patients were 

arousable and did not 

require any intervention 

(Table 2). Postoperative 

VAS at rest after 6 hours 

was considerably lower 

in Group BI compared 

to Groups B and BD. It 

was also significantly 

lower in Group BD compared to Group B. At 12 hours, 

the VAS score at rest in the BI group was significantly 

lower than in the other two groups, with P-values of 

0.001 and 0.031, respectively. However, there was no 

significant difference between groups B and BD. During 

movement, the VAS score at 6 hours was significantly 

lower in the BI group compared with the other two 

groups, and it was also lower in the BD group compared 

with the B group. The VAS score in the BI group 

remained significantly lower than in the other two groups 

(B and BD), which were comparable (Table 2). 

4. DISCUSSION 

Postoperative pain management following laparoscopic 

gynecological surgeries is a significant concern. 

Postoperative discomfort arises from distention of the 

abdominal wall and peritoneum, irritation of the 

diaphragm and peritoneum due to residual gas, and 
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       Figure 1: Box and whisker graph between the groups as regards VAS at rest 
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visceral pain resulting from surgical 

manipulation.Error! Reference source not found. 

Several methods have been employed to reduce 

postoperative discomfort after laparoscopic procedures, 

including intraperitoneal closed suction drains, 

intraperitoneal injection of local anesthetics (IPLA), 

transversus abdominis nerve block, epidural analgesia, 

and other regional analgesia and block techniques. The 

intraperitoneal route of administration of local 

anesthetics (LA) is simple, safe, and promotes 

ambulatory anesthesia.Error! Reference source not 

found. 

Adjuvants added to IPLA may increase effectiveness, 

lengthen duration, improve outcome, and give greater 

analgesia.Error! Reference source not found.Many 

medications are utilized as adjuvants to IPLA, such as 

dexmedetomidine, opioids like tramadolError! 

Reference source not found.or fentanylError! 

Reference source not found. or NSAIDS like 

tenoxicamError! Reference source not found.or 

ketorolac.Error! Reference source not found. 

Dexmedetomidine, an α 2-adrenergic agonist, has been 

introduced into clinical anesthesia as a sedative, 

sympatholytic, hemodynamic-stabilizing, and 

anesthetic-sparing agent. Its effects are centrally 

mediated via α2-adrenoceptors, which are found in the 

spinal cord's dorsal horn and locus coeruleus.Error! 

Reference source not found. The side effects of 

dexmedetomidine include bradycardia without 

respiratory depression, nausea, hypertension, and 

hypotension.Error! Reference source not found. 

Ibuprofen is one of the most often used analgesic-

antipyretic-anti-inflammatory medications. Like many 

traditional NSAIDs, ibuprofen inhibits both the 

constitutive cyclo-oxygenase-1 (COX-1), which is 

responsible for the synthesis of prostanoids (PGs, and 

thromboxane-A2) that control a range of physiological 

functions (vascular, blood flow, gastric and renal 

functions), and the inducible COX-2, whose synthesis is 

increased, leading to augmented production of PGE2 in 

inflammation and pain.Error! Reference source not 

found. 

The intravenous formula of ibuprofen is a racemic 

combination of [-] R- and [+] S-isomers, with the [+] S-

isomer responsible for the drug's efficacy and the [-] R-

isomer acting as an inactive reservoir that is actively 

converted to the active [+] S-isomer. Intravenous 

ibuprofen has a very varied volume of distribution based 

on the patient's age and health. It is almost 99% plasma 

proteins bound at 20 µg/mL.Error! Reference source 

not found.  

 Significant pharmacological characteristics of racemic 

ibuprofen, which has a 50:50 mixture of the two isomers, 

are derived from the stereochemical configuration of R 

(-)- and S (+)-ibuprofen. When compared to the active S 

(+) enantiomer, R (-)-ibuprofen is a weaker inhibitor of 

COX-1 and COX-2, which has an impact on 

prostaglandin synthesis and thromboxane A2.24 R (-)-

ibuprofen, on the other hand, is an effective inhibitor of 

leukotrienes and other products produced by activated 

polymorphonuclear leukocytes. R (-)-ibuprofen also 

suppresses the formation of anandamide, an endogenous 

cannabinoid that causes analgesia in the central nervous 

system. Moreover, R (-)-ibuprofen reduces mucosal 

irritation from COX-1 in the stomach by competing with 

S (+)-ibuprofen for the binding of this enzyme. 

However, upon absorption from the upper GI tract, 40–

60% of R (-)-ibuprofen is changed to the S (+) isomer, 

resulting in a "ballast" of the latter's reserves in the 

body.Error! Reference source not found. Like some other NSAIDs, 

ibuprofen acts as an analgesic through both PG-

dependent Error! Reference source not found.and PG-

independentError! Reference source not found.pathways. 

Prostaglandin E2 (PGE2), prostaglandin I2 (PGI2), and 

prostaglandin D2 (PGD2) interact with their 

corresponding EP, IP, or DP receptors on nerves to 

activate certain channels or enzymes that control the 

neuronal transmission of pain signals. These interactions 

are the basis for prostaglandin-dependent 

mechanisms.Error! Reference source not found. The 

N-type CaV 2.2 channels, glutamate, N-methyl-D-

aspartate (NMDA) receptors, neurokinin (NK1) 

receptors, gamma-aminobutyric acid (GABAA and 

GABAB) receptors, glycine receptors, and adenosine 

P2X3 receptors are non-PG central (dorsal horn) targets 

involved in pain modulation.Error! Reference source not found. 

Ibuprofen reduces neuronal hyperexcitability by 

blocking alterations in the NaV 1.7 and 1.8 

channels.Error! Reference source not found. 

This study was the first to evaluate the use of 

intraperitoneal ibuprofen as an adjuvant to bupivacaine, 

in comparison with dexmedetomidine, and with 

bupivacaine alone, for postoperative analgesia following 

total laparoscopic hysterectomy (TLH), with respect to 

efficacy, side effects, and patient satisfaction. We found 

that administering Ibuprofen-bupivacaine (Group BI) 

intraperitoneally reduced postoperative pain scores 

significantly, decreased postoperative cumulative opioid 

consumption, and extended the time to first request 

analgesia when compared to administering bupivacaine-

dexmedetomidine (Group BD) or Bupivacaine alone 

(Group B). 

The postoperative VAS was statistically significant (P < 

0.001 and 0.031) after 6 and 12 hours at rest, and (P < 

0.001 and 0.008) at 6 and 12 hours on movement, 

respectively (Table 2), favoring better pain management 

in the Ibuprofen-bupivacaine (BI group). After 24 hours, 

the bupivacaine-ibuprofen group consumed fewer 
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opioids (69.17 ± 32.0 mg) than the bupivacaine-

dexmedetomidine group (88.33 ± 39.5 mg) or 

bupivacaine alone (93.33 ± 40.6 mg), with a statistically 

significant difference (P = 0.001). This might be 

attributed to ibuprofen's extended half-life.Error! Reference 

source not found.Thus, emphasizing the idea that combined 

therapy may produce much better analgesia. 

Furthermore, there was a statistically significant (P < 

0.001) difference in the duration of time until the first 

request for analgesia (8.50 ± 2.3, 6.80 ± 2.9, and 6.73 ± 

2.6 hours) between the BI group and the BD and B alone 

groups. This might be due to the anti-inflammatory and 

analgesic qualities of ibuprofen; also, local use of 

NSAIDs may result in effective and fast concentration 

levels in inflamed tissues with less systemic adverse 

effects.Error! Reference source not found.A lower VAS score and 

lower total opioid use in group BI resulted in fewer 

opioid-related adverse effects, such as dizziness, 

drowsiness, and delayed bowel movement. Gupta et 

al.Error! Reference source not found.found that administering 1 

µq/kg dexmedetomidine with 125 mg bupivacaine 

intraperitoneally during laparoscopic gynecological 

surgeries reduced VAS, postoperative analgesic 

requirements, and increased time to first request 

postoperative morphine. The findings of this study 

support it.  

Numerous studies indicate that NSAIDs and bupivacaine 

together provide sufficient analgesia and opioid-sparing 

effectiveness during intraperitoneal instillation for 

various surgical procedures. El Hakim et al. revealed the 

excellent intraperitoneal instillation efficacy of lidocaine 

and tenoxicam that lowered discomfort with movement 

over 24 hours following laparoscopic cholecystectomy 

compared to the control group. Patients in the tenoxicam 

intraperitoneal group required less nalbuphine than the 

control group, demonstrating that intraperitoneal 

combination therapy produces superior analgesia.Error! 

Reference source not found. The bupivacaine-dexmedetomidine 

(BD) group had significantly higher sedation scores than 

the other two groups in the first two hours (P = 0.018). 

This could be attributed to its α2 adrenergic agonist 

properties, which cause sympatholysis, anxiolysis, and 

sedation while maintaining respiratory functions. The 

sedation scores were similar between bupivacaine-

ibuprofen (Group BI) and bupivacaine alone (Group B). 

The results were consistent with other results done by 

Shukla et al. 15 who examined the effects of 

intraperitoneal bupivacaine alone (B), in combination 

with either dexmedetomidine (BD) or tramadol (BT), 

during laparoscopic cholecystectomy. Compared to 

bupivacaine 0.25% alone, intraperitoneal instillation of 

dexmedetomidine 1 μ/kg in conjunction with 

bupivacaine 0.25% significantly reduces post-operative 

pain and the need for analgesics during the post-

operative period; this combination may even prevail over 

bupivacaine combined with tramadol. Bakhamees et 

al.Error! Reference source not found. also investigated the 

intraoperative dexmedetomidine infusion effect 

compared to placebo on the total amount of 

intraoperative fentanyl and propofol required to maintain 

anesthesia, the recovery profile, the pain score, and the 

total amount of morphine used via patient-controlled 

analgesia. They found that the total amounts of propofol 

and fentanyl required to maintain anesthesia were 

reduced, intraoperative and postoperative hemodynamic 

stability was improved, postoperative pain was lower, 

and the total morphine consumption was decreased.  

Moreover, recovery was better compared to the placebo 

group. The incidence of postoperative nausea and 

vomiting did not differ significantly among the three 

groups (P = 0.624), consistent with earlier studies 

evaluating postoperative nausea and vomiting following 

intraperitoneal administration of bupivacaine–

dexmedetomidine32 or bupivacaine–tenoxicam.17 No 

signs of local anesthetic systemic toxicity were observed 

during the study.     

5. LIMITATIONS 

The study's limitations include the fact that the visual 

analogue score is not an objective indicator, but it is clear 

and reliable. Additionally, the study was conducted in a 

single center, comparing the three groups of pain 

medications, including bupivacaine alone, bupivacaine 

with dexmedetomidine, and ibuprofen. To the best of our 

knowledge, our study is the first to evaluate the effects 

of combining ibuprofen with bupivacaine for 

intraperitoneal instillation to control postoperative pain 

and enhance recovery criteria. Thus, more analytical 

studies involving a larger number of patients, as well as 

the establishment of large multi-center databases, are 

required to evaluate efficacy and modify the effective 

dosages required without experiencing adverse effects. 

6. CONCLUSION 

In conclusion, bupivacaine and ibuprofen intraperitoneal 

instillation provide better analgesia than bupivacaine and 

dexmedetomidine (BD Group) or bupivacaine alone (B). 

This was performed with no apparent side effects. This 

study supports the growing use of adding ibuprofen to 

intraperitoneal local anesthetics (IPLA) for pain 

management postoperatively in laparoscopic 

gynecological operations. 

7. Availability of Data  

The datasets used and/or analyzed during the current study are 

available from the corresponding author upon reasonable 

request. 
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