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Abstract

Background

To compare the effects of preemptive single-dose intravenous (1V) ibuprofen and
dexketoprofen on postoperative pain and opioid consumption in patients undergoing
laparoscopic cholecystectomy (LCC).

Methods

The study included 90 patients aged 18—65 years with an ASA score of | or Il who
underwent LCC. Patients were equally divided into three groups: Control Group
(Group P), 100 cc 0.9% NaCl was infused intravenously over 30 min, Dexketoprofen
Group (Group D), 50mg dexketoprofen in 100 cc 0.9% NaCl was infused intrave-
nously over 30min, and Ibuprofen Group (Group 1), 800mg ibuprofen in 100 cc 0.9%
NaCl was administered intravenously over 30 min. Visual Analog Scale (VAS) scores
and opioid requirement were recorded at 1, 2, 4, 6, 12 and 24 hours postoperatively.

Results

There was no significant difference between the Dexketoprofen and Ibuprofen groups
with regard to VAS scores, whereas VAS scores were higher in the control group than
other groups in the 1%, 2nd, 4 gt 12t and 24" hours. In addition, fentanyl consump-
tion was higher in the control group at 0—-6 hours and at 24 hours compared to the
other two groups.
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Conclusion

Preemptive ibuprofen and dexketoprofen administration reduce pain scores and opi-
oid consumption compared with the control group, however, they are non-inferiority to
each other.

Introduction

Laparoscopic cholecystectomy (LCC) is the most commonly performed surgical
method in the treatment of gallstones. LCC is preferred over open surgery due to

its benefits in early mobilization and reduced postoperative pain. However, postop-
erative pain has been reported in many patients after LCC [1]. The intensity of pain

is usually mild to moderate [2]. Nevertheless, in some cases, severe pain develops,
which may lead to prolonged recovery time and chronic pain [3]. Pain occurring after
LCC is often caused by tissue trauma, abdominal distension, chemical irritation of the
peritoneum, and irritation of the diaphragm due to carbon dioxide (CO,) dissolution in
the abdomen [4].

Opioid analgesics and non-steroidal anti-inflammatory drugs (NSAIDs) are com-
monly administered preoperatively to mitigate or attenuate postoperative pain in both
open and laparoscopic surgical procedures. In addition to their analgesic effects,
these drugs also have critical roles in the recovery of patients [5]. Nevertheless,
opioid analgesics have limited clinical use since they do not have any role in the
improvement of the pathophysiological condition induced by the pain and they are
known to cause various side effects. For this reason, combined use of opioid drugs
and NSAIDs has recently become a popular technique for postoperative analgesia
[4-T7]. This technique reduces the use and side effects of high-dose opioid adminis-
tration and also provides effective analgesia [4,8,9].

Dexketoprofen is a non-selective NSAID of the aryl-propionic acid group and is
widely used for preemptive analgesia [8]. Dexketoprofen, like other NSAIDs, pro-
duces its activity by inhibiting cyclooxygenase enzymes (COX-1, COX-2). COX is the
enzyme that catalyzes the first rate-limiting step in the synthesis of prostaglandins
that cause pain and fever and convert arachidonic acid into prostaglandin G2 [4,10].
Dexketoprofen is widely used in daily life as well as in postoperative analgesia and
provides short-term analgesic efficacy [8].

Ibuprofen, in a similar way to dexketoprofen, is an NSAID derived from propionic
acid. lts oral form has been widely used in daily life for long years as due to its anal-
gesic, antipyretic, and anti-inflammatory activity [4,8,9]. In 2009, the use of intrave-
nous (V) ibuprofen as an analgesic was approved by the American Food and Drug
Administration (FDA) [10,11]. Since then, IV ibuprofen has been widely used alone
or in combination with opioid drugs for postoperative analgesia [12,13]. In previous
studies, ibuprofen has been shown to provide safe and effective postoperative anal-
gesia for mild to moderate pain in patients undergoing surgeries such as orthopedic,
abdominal, gynecological surgery and LCC [2,4]. Additionally, studies comparing the
effects of IV ibuprofen and other analgesic drugs on postoperative pain levels have

PLOS One | https://doi.org/10.137 1/journal.pone.0318059  September 3, 2025 2/ 1




PLO\Sﬁ\\.- One

reported that IV ibuprofen provides more effective analgesia compared to other drugs [4] Both dexketoprofen and ibu-
profen have proven effective in postoperative pain after laparoscopic surgery, but studies comparing the effectiveness of
preemptive application of both are limited [1,14].

Our primary aim in this study is to investigate the effect of single-dose IV ibuprofen and dexketoprofen on postoperative
opioid consumption in patients undergoing LCC. Our secondary aims are to evaluate the pain scores, opioid-induced side
effects and patient satisfaction.

Materials and methods
Ethics approval

The local institutional review board of the Ethical Committee for Clinical Research of the Medical Faculty of YUuzuncu Yil
University approved the trial (Date: 28.03.2018, Approval No: 04). It conformed to the tenets of the Declaration of Helsinki
and was registered before patient enrolment. The study was registered on ClinicalTrials.gov (ldentifier: NCT03607266).
This randomized-controlled study was designed and conducted according to the guidelines of the Consolidated Standards
of Reporting Trials (CONSORT). Written informed consent was obtained from all patients.

Study population

The study included 90 patients aged 18—65 years with an ASA score of | or Il who underwent LCC in Yuzuncu Y1l Univer-
sity Medical School General Surgery Clinic between 01/08/2018 and 31/05/2020. Exclusion criteria were as follows: con-
version to open cholecystectomy, ASA score Ill and IV, chronic diseases such as kidney disease, cancer, heart disease,
diabetes, and being followed up in intensive care unit (ICU) after the surgery. All patients underwent physical examinations
and laboratory investigations the day before the surgery. Patients were asked to indicate the severity of their pain on
Visual Analog Scale (VAS), in which 0 indicated no pain and 10 showed the most severe pain.

Study protocol

Microsoft Office 365 Excel (Microsoft, Redmond, Washington, USA, http://www.microsoft.com) was used for the gener-
ation of the random allocation sequence to assign the participants. The 90 patients included in the study were equally
divided into three groups; Control Group (Group P), 100 cc 0.9% NaCl was infused intravenously over 30 min, Dexketo-
profen Group (Group D), 50 mg dexketoprofen in 100 cc 0.9% NaCl was infused intravenously between 30—45 minutes,
and Ibuprofen Group (Group ), 800 mg ibuprofen in 100 cc 0.9% NaCl was administered intravenously between 30—45
minutes. Surgical durations and hemodynamic parameters including systolic blood pressure (SBP), diastolic blood pres-
sure (DBP), mean arterial pressure (MAP), oxygen saturation (SpO2), and heart rate (HR) were recorded at certain time
intervals.

General anesthesia induction was performed in the same way in all three groups, using IV 2mg/kg propofol, 2 mcg/kg
fentanyl, and 0.6 mg/kg rocuronium. Anesthesia was maintained with 8% desflurane, 40% O,, and 60% dry air. When MAP
or pulse rate increased by 20% compared to baseline values, 1 mcg/kg fentanyl was administered. Throughout the LCC
procedure, intra-abdominal pressure was maintained at 12—14 mmHg in all groups. In each patient, a total of four trocars
were inserted in the abdomen, with one of them inserted through the umbilicus, one below the xiphoid process through a
1cm incision, one through the right anterior axillary line incision, and the remaining one through a 0.5-cm incision on the
midclavicular line. After the surgery, local anesthetic infiltration with 5ml of 0.5% bupivacaine was applied to each trocar
entry site. All the surgeries were performed by the same surgical team using the same technique.

At the end of the surgery, IV 0.015mg/kg atropine and 0.04 mg/kg neostigmine were administered to achieve decu-
rarization. Patients were transferred to the recovery room and then those with a Modified Aldrete Score of 9 and above
were transferred to the general ward.
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Postoperative analgesia

Intravenous patient-controlled analgesia (IV PCA) was set to a bolus dose 25 ug fentanyl without basal infusion, lockout
period 10 min, and 6 doses per hour. VAS scores of the patients were recorded while the patients were at rest at 1, 2, 4, 6,
12 and 24 hours postoperatively by the nurse/physician who was unaware of the drugs used for analgesia and the patient
groups. Patients with a VAS score =4 were administered IV 50 mg tramadol in 100 cc saline and the times of administra-
tion were recorded. All patients were monitored for side effects such as nausea-vomiting, dry mouth, itching, palpitations,
and headache that occurred within the first 24 hours after surgery. At the end of the study, the patients were asked to
evaluate their postoperative pain or other discomfort on a three-point scale (1=bad, 2=average, 3=good) and the results
were recorded for each patient.

Power analysis

The primary aim of the study was to compare fentanyl consumption among the three groups 24 hours postoperatively. To
determine the required sample size, a preliminary study was performed with 30 patients. While the mean fentanyl con-
sumption was 192.5+72.7 ug in Group | (n=10), it was 310.00+£123.71 ug in Group D (n=10), and 317.5+136.95 ug in
Group P (n=10). For total opioid consumption, a sample size of 66 was calculated using GPower (version 3.1.9.2, Dus-
seldorf, Germany) with an alpha probability of 0.05, a power of 0.95, and a medium-large effect size (0.50). Considering
possible dropouts, we included 30 patients in each group to attain higher power for a total of 90 patients.

Statistical analysis

Data were analyzed using SPSS 25.0 (Armonk, NY: IBM Corp.) and PAST 3 (Hammer, &., Harper, D.A.T., Ryan, P.D.
2001. Paleontological statistics). Normal distribution of univariate data was evaluated using the Shapiro-Wilk Francia test
and the homogeneity of variance was evaluated using Levene’s test. Normal distribution of multivariate data was eval-
uated using Mardia’s coefficient and Dornik and Hansen omnibus test and the homogeneity of variance was assessed
using the Box’s M test. Two or more groups were compared using One-Way ANOVA (Robust Test: Brown-Forsythe) for
parametric data and Kruskal-Wallis H Test with Monte Carlo Simulation for non-parametric data, followed by post-hoc
Dunn’s Test. Categorical variables were compared using Pearson’s Chi-Square and Fisher-Freeman-Holton test with
Monte Carlo Simulation. Continuous variables were expressed as mean £ standard deviation (SD) and median (minimum/
maximum) and categorical variables were expressed as frequencies (n) and percentages (%). A p value of <0.05 was
considered significant.

Results

A hundred-three patients were evaluated for enroliment in the study. After excluding 13 patients, others were randomly
placed in three groups with 30 patients. Fig 1 represents the CONSORT flow diagram of participants.

Table 1 presents the demographic characteristics of the patients. No significant difference was observed among the
three groups with regard to age, gender, body weight, body height, ASA score, and surgical duration (p>0.05 for all).

There was no statistically significant difference in VAS scores between Group | and Group D at any of the time
evaluated points. Specifically, the p-values were as follows: at the 1st hour (p=0.166), 2nd hour (p=0.785), 4th
hour (p=0.249), 6th hour (p=0.752), 12th hour (p=0.353), and 24th hour (p=0.261). In contrast, VAS scores in
Group P were significantly higher than those in Group D at all measured time points: at the 1st hour (p=0.029),
2nd hour (p<0.001), 4th hour (p=0.004), 6th hour (p=0.001), 12th hour (p=0.013), and 24th hour (p=0.011).
Similarly, Group P demonstrated significantly higher VAS scores than Group | at each corresponding time point: 1st
hour (p<0.001), 2nd hour (p<0.001), 4th hour (p<0.001), 6th hour (p<0.001), 12th hour (p<0.001), and 24th hour
(p<0.001).
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CONSORT flow diagram

[ Enrollment J Assessed for eligibility (n= 103)

Excluded (n=13)
Not meeting inclusion criteria (n= 9)
Declined to participate (n= 3)
Other reasons (n= 1)

‘ Randomized (n= 90) ‘

I

Allocated to intervention Group P(n=30) Allocated to intervention Group D (n=30) Allocated to intervention Group | (n=30)

Received allocated intervention (n= 30) Received allocated intervention (n= 30) Received allocated intervention (n=30)
Did not receive allocated intervention (n= 0) Allocation Did not receive allocated intervention (n=0) Did not receive allocated intenention (n=0)

Lost to follow-up (n= 0)

Follow-Up | ' ) . _
Discontinued intervention (n= 0) Discontinued intervention (n= 0) Discontinued intervention (n= 0)

Lost to follow-up (n=0)

Analysed (n= 30)
Excluded from analysis (n= 0)

Analysed (n= 30) Analysed (n= 30)

AnalySIS Excluded from analysis (n= 0) Excluded from analysis (n= 0)

Fig 1. CONSORT flow diagram.

https://doi.org/10.1371/journal.pone.0318059.9001

Postoperative fentanyl consumption was assessed at 0—6 hours, 6—12 hours, 12—24 hours, and 24 hours.
Fentanyl consumption was significantly higher in Group P than in Group D and | both at 0—6 hours (200, 137.5,
and 125 mcg, respectively, p<0.05) and at 24 hours (350, 300, and 250 mcg, respectively, p<0.05). However,
there was no significant difference among the three groups with regard to fentanyl consumption at 6—12 and
12—24 hours (p>0.05). Similarly, there was no significant difference between Group | and D in terms of fentanyl
consumption at all times (p>0.05) (Table 2) (Fig 2). Furthermore, in the subgroup analysis, opioid consumption
among male and female patients was assessed at intervals of 0—6 hours, 6—12 hours, 12-24 hours, and 24 hours
total. Fentanyl consumption was significantly higher in Group P than in Group D and | at 0—6 hours for male (200
mcg, 125 mcg, 100 mcg, respectively, p<0.05) and female (200 mcg, 150 mcg, 125 mcg, respectively, p<0.05)
patients (Table 3).

Intraoperative hemodynamic parameters were compared at three time points: before the incision, five min after the inci-
sion, and after the completion of the surgical procedure. There was no significant difference among the three groups with
regard to all three time points (p>0.05) (Table 4).

Postoperative rescue analgesia was administered to 13 patients in Group P, 8 patients in Group D, and 7 patients in
Group | and no significant difference was found among the three groups (p=0.202). Similarly, there was no significant
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Table 1. Demographic characteristics.

Group | Group D Group P P
(n=30) (n=30) (n=30)
Gender (F/M) 17/13 18/12 15/15 0.810 Pm
ASAINI 12/18 11/19 14/16 0.806 Pm
Mean+SD Mean+SD Mean+SD
Age (years) 45.47+£11.32 48.10+£11.84 45.7+12.07 0.632°
Weight (kg) 77.93+10.22 79.63+14.21 81.57+11.07 0.503 ©
Height (cm) 166.37+9.91 168.27+10.52 168.47+8.86 0.658 °
BMI 28.20+£3.20 28.06+3.95 28.90+4.45 0.671°
Median (Min/Max) Median (Min/Max) Median (Min/Max)
Surgical duration (min) 40 (25/ 80) 45 (20/ 80) 40 (25/ 75) 0.132 v
Data was expressed as median (min/ max), mean +SD or number.
© One-Way ANOVA (Robuts Statistic: Brown-Forsythe),
kv Kruskal-Wallis Test (Monte Carlo),
Pm Pearson Chi-Square Test (Monte Carlo).
https://doi.org/10.1371/journal.pone.0318059.t001
Table 2. Postoperative visual analog scale scores and fentanyl consumptions.
Group | Group D Group P P Pairwise Comparison
(n=30) (n=30) (n=30)
I1-D I-P D-P
Median (Min/Max) Median (Min/Max) Median (Min/Max)
VAS
1 hours 3 (0/6) 4(0/7) 5(0/8) 0.001*w 0.166 <0.001 0.029
2 hours 2.5 (0/ 6) 3(1/6) 5(2/7) <0.001kv 0.785 <0.001 <0.001
4 hours 2 (0/6) 2(1/4) 4(0/8) <0.001% 0.249 <0.001 0.004
6 hours 2(0/4) 2(0/4) 4 (0/6) <0.001kv 0.752 <0.001 0.001
12hours 2(0/4) 2 (0/5) 4 (0/6) 0.002+w 0.353 <0.001 0.013
24hours 1(0/ 6) 2 (0/ 4) 3 (0/5) 0.001*w 0.261 <0.001 0.011
Opioid consumption
0-6 hours 125 (50/ 300) 137.5 (75/ 300) 200 (100/ 400) <0.001%v 0.191 <0.001 0.007
6-12 hours 75 (0/ 200) 100 (0/ 250) 100 (25/ 300) 0.263 v ns. ns. ns.
12-24 hours 50 (0/ 150) 25 (0/ 225) 50 (0/ 250) 0.424 v ns. ns. ns.
Total 24 hours 250 (100/ 450) 300 (125/ 525) 350 (175/ 650) 0.001 v 0.178 <0.001 0.032

Data was expressed as median (min/ max) or number.
v Kruskal-Wallis Test (Monte Carlo), Post-hoc Test: Dunn’s Test.

https://doi.org/10.1371/journal.pone.0318059.t002

difference among the three groups with regard to the incidence of opioid-induced nausea, vomiting, and dry mouth
(p>0.05) and in terms of postoperative patient satisfaction (p=0.534) (Table 5).

Discussion

The findings indicated that preemptive single-dose |V ibuprofen and dexketoprofen administration reduced the pain scores
and opioid consumption after LCC, particularly in the early postoperative period. However, ibuprofen and dexketoprofen
were found to have no superiority over each other.
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Fig 2. Postoperative fentanyl consumptions.
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Table 3. Postoperative fentanyl consumptions with subgroups.

Group | Group D Group P P Pairwise Comparison
(n=30) (n=30) (n=30)
I-D I-P D-P
Median (Min/Max) Median (Min/Max) Median (Min/Max)
0-6 hours M 100 (50/ 200) 125 (75/ 275) 200 (100/ 350) 0.004kv 0.168 0.001 0.049
(n=13)
F 125 (75/300) 150 (75-300) 200 (100/400) 0.027' 0.568 0.016 0.040
(n=17)
6-12 hours M 100 (25/ 175) 100 (25/ 175) 100 (50/ 300) 0.482 v 0.376 0.274 0.981
(n=13)
F (n=17) 75 (0-200) 100 (0-250) 100 (25/150) 0.536" 0.546 0.256 0.791
12-24 hours M 25 (0/ 150) 37.5 (25/ 125) 75 (0/ 175) 0.535 0.650 0.339 0.456
(n=15)
F (n=15) 50 (0-125) 25 (0-225) 25 (0/250) 0.948kw 0.883 0.794 0.813
Total 24 hours M (n=13) 225 (100/ 450) 300 (200/ 525) 350 (175/ 650) 0.007 v 0.060 0.004 0.067
F (n=17) 275 (100-450) 275 (125-475) 325 (175/600) 0.162' 0.708 0.073 0.174

Data was expressed as median (min/ max).
v Kruskal-Wallis Test (Monte Carlo), Post-hoc Test: Dunn’s Test.

https://doi.org/10.1371/journal.pone.0318059.t003

Ibuprofen and dexketoprofen are nonsteroidal anti-inflammatory drugs that share similar therapeutic effects, such as
anti-inflammatory, analgesic, and antipyretic properties. However, they differ in their pharmacokinetic and pharmacody-
namic profiles. Ibuprofen has a balanced inhibition of COX-1 and COX-2, which contributes to its anti-inflammatory and
analgesic effects but also increases the risk of gastrointestinal side effects due to COX-1 inhibition in the stomach lining
[15]. Dexketoprofen has a more selective inhibition of COX-2 compared to COX-1, which may provide a better safety
profile in terms of gastrointestinal side effects while still being effective for pain and inflammation. Both drugs are effec-

tive in managing mild to moderate pain, inflammation, and fever. The differences in their pharmacokinetics may influence
dosing regimens but not the overall clinical outcome. Ibuprofen and dexketoprofen have similar effects primarily because
they share a common mechanism of action—COX inhibition—despite differences in their pharmacokinetic and pharmaco-
dynamic profiles. These differences may influence dosing and side effect profiles but do not significantly alter their overall
therapeutic efficacy [15].

Studies have shown that postoperative pain is commonly seen after LCC and that the VAS scores of the patients range
between 3 and 5 [2,4]. Pain after LCC is often seen in the first hours of the postoperative period and the intensity of pain
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Table 4. Hemodynamic parameters.

Group | Group D Group P P

(n=30) (n=30) (n=30)

Median (Min/Max) Median (Min/Max) Median (Min/Max)
Heart rate
Pre-incision 77.5 (59/ 98) 77 (61/ 110) 81.5 (60/ 93) 0.118kw
5min. after incision 76.75 (50/ 90) 73.5(61/108) 81 (64.5/ 98) 0.177w
End of surgery 86 (47/ 97) 77 (54/ 140) 80 (56/ 100) 0.192w
Systolic blood pressure
Pre-incision 140 (100/ 177) 131 (90/ 180) 140 (110/ 180) 0.427w
5min. after incision 129.5 (89/ 153) 131 (90/ 151) 129.5 (96/ 159) 0.986+~
End of surgery 132.5 (114/ 175) 130.5 (90/ 152) 130.5 (84/ 161) 0.564
Diastolic blood pressure
Pre-incision 78 (57/ 104) 75.5 (60/ 102) 76.5 (61/ 104) 0.694k
5min. after incision 79 (56/ 91) 75.25 (58/ 90.5) 77.5 (62/ 90.5) 0.404+
End of surgery 80.5 (59/ 109) 80 (52/ 104) 84.5 (68/ 99) 0.187

Data was expressed as median (min/ max).
kv Kruskal-Wallis Test (Monte Carlo), Post Hoc Test: Dunn’s Test.

https://doi.org/10.1371/journal.pone.0318059.t004

Table 5. Opioid-induced side effects and patient satisfaction.

Group | Group D Group P
(n=30) (n=30) P
(n=30)

Rescue Analgesia (yes/no) 7123 8/22 13/17 0.202 Pm
Nausea 8/22 8/22 13/17 0.316 Pm
Vomiting 3/27 4/26 5/25 0.930
Dry mouth 2/28 1/29 5/25 0.262
Patient satisfaction 1/8/21 2/8/20 3/12/15 0.534 f
(poor/fair/good)

Data was expressed as number.
 Fisher-Freeman-Halton Exact Test (Monte Carlo),
Pm Pearson’s Chi-Square Test (Monte Carlo).

https://doi.org/10.1371/journal.pone.0318059.t005

usually peaks during this period. The pain then decreases considerably in the following hours and usually disappears
within 2-3 days [2]. In our study, the VAS scores of the patients in the control group were similar to those reported in the
literature [16]. In this group, mean VAS score was between 3 and 5 at 24 hours, while it was 5 in the first 2 hours and
gradually decreased to 3 after 6 hours.

Studies conducted on patients undergoing LCC surgery reported that the postoperative VAS scores and opioid con-
sumption rates of patients that received a preemptive 400 mg single dose of IV ibuprofen were lower than those of control
group. Moreover, the frequencies of additional analgesia and postoperative rescue analgesia were also found to be lower
in these patients than in control subjects [1]. In a double-blind placebo-controlled randomized study conducted in abdom-
inal surgery patients, it was found that both the pain intensity and morphine use in the postoperative period were signifi-
cantly lower in patients that received 800 mg IV ibuprofen in the preoperative period compared to the placebo group [4]. In
another study, the use of a single dose of IV 800 mg ibuprofen in various surgeries such as septorhinoplasty and thyroid
surgery was similar to those of other studies [17].
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Among the studies comparing the effects of preemptive use of ibuprofen and other NSAIDs on postoperative pain,
numerous studies reported that IV ibuprofen was more effective than other NSAIDs. In one of these studies, the authors
evaluated patients that underwent laparoscopic gastrectomy and demonstrated that the pain intensity and opioid require-
ment in patients that were administered IV ibuprofen were lower than in patients that were administered IV paracetamol
[4]. Similarly, another study evaluated patients undergoing arthroscopic surgery and found that the VAS scores and rescue
analgesia use in the group administered 800mg IV ibuprofen were significantly lower than in patients that received ketoro-
lac [11]. In contrast, there are studies suggesting that the administration of preemptive 400mg IV ibuprofen does not have
a significant effect on postoperative pain and opioid consumption [18]. Additionally, some other studies claim that 800 mg
preemptive IV ibuprofen in elective umbilical hernia surgery does not have a significant effect on postoperative pain inten-
sity [19]. Our findings supported the studies that suggest that 800 mg IV ibuprofen reduces postoperative pain and opioid
use.

In a previous study evaluating patients undergoing LCC, it was reported that the administration of 50 mg dexketoprofen
reduced postoperative pain and opioid use [2]. In another study conducted on the same patient group, it was found that
10 and 50 mg dexketoprofen reduced opioid consumption and there was no difference between the two doses [3]. Simi-
larly, in various studies conducted with dexketoprofen, it was revealed that preoperative administration of dexketoprofen
reduced postoperative opioid use by 36—50% [4]. Additionally, some other studies that evaluated patients undergoing var-
ious surgical operations demonstrated that postoperative pain levels and opioid use in patients treated with preoperative
dexketoprofen were found to be significantly lower than those in control subjects [9,14,20]. Beside the studies evaluating
ibuprofen, there are also numerous studies comparing the effects of dexketoprofen and other NSAIDs on postoperative
pain. One of these studies compared dexketoprofen with lornoxicam and showed that the pain levels and opioid consump-
tion were lower in patients treated with dexketoprofen [20]. By contrast, some longitudinal studies reported that dexke-
toprofen did not have any effect on postoperative pain. Among these studies, a study conducted in urological patients
showed that dexketoprofen had no effect on postoperative pain and opioid consumption [14]. In our study, the findings
indicated that preoperative IV dexketoprofen administration reduced postoperative pain and opioid consumption and the
VAS scores were significantly lower in the dexketoprofen group than in the control group. Additionally, in a similar way to
ibuprofen, opioid consumption at postoperative 6 and 24 hours was significantly lower in the dexketoprofen group com-
pared to the control group. The reason as to why both drugs significantly reduced opioid consumption only within the first
six hours could be due to their short half-lives (dexketoprofen: 2.7 hours, ibuprofen: 2.2 hours). Moreover, the administra-
tion duration of drugs significantly changes the level of maximum drug concentration in plasma (Cmax). The C max level
is almost twice higher after the administration of IV ibuprofen for 30 min compared to 57 min. In our study, both drugs
were administered for 30 min. Literature suggests that although the administration of these two drugs for 30 min provides
effective analgesia, the Cmax level will be lower; therefore, a booster dose after postoperative 6 hours may further reduce
opioid consumption [21]. Nevertheless, more comprehensive studies are needed to elucidate this phenomenon. Our study
is of particular importance since, to our knowledge, it is the first study to compare the effectiveness of two drugs, ibupro-
fen and dexketoprofen, which belong to the same group. Our findings indicated no significant difference between the two
drugs in terms of postoperative pain and opioid consumption. Although the VAS scores and opioid consumption were
lower in the ibuprofen group, this difference was statistically insignificant. These findings implicate that the administration
of these two drugs preoperatively has similar effects on postoperative pain and opioid consumption. Therefore, selection
of these drugs should be performed by taking into consideration the potential side effects of these drugs in patients as well
as the duration of the effects of the drugs and the cost of administration.

Non-steroidal anti-inflammatory drugs (NSAIDs) are known to cause various side effects such as gastrointestinal, renal,
cardiovascular effects and bleeding tendency [21]. In contrast, ibuprofen weakly inhibits COX-1 and COX-2 and thus its
side effects are less common than those of other NSAIDs [21]. In a study evaluating the safety of IV ibuprofen in 1751
patients, it was shown that IV ibuprofen was well tolerated, had few side effects, did not pose hematological and renal
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risks, and could be used safely in surgical operations [22]. Another study found that opioid-induced symptoms such as
nausea and vomiting were less common in patients using ibuprofen after LCC surgery [1]. In a similar way to ibuprofen,
dexketoprofen has also been shown to have fewer side effects and fewer opioid-induced symptoms such as nausea

and vomitin [22,23]. In our study, both drugs were well tolerated by the patients and no drug-related side effects were
observed in any patient. Although opioid-induced symptoms such as nausea, vomiting, and dry mouth were seen in more
patients in the control group, there was no significant difference between the control group and the treatment groups.
Based on the findings of our study, we suggest that the reduction of opioid consumption by these two drugs will reduce the
frequency of potential opioid-induced side effects in the patients. Further comprehensive studies with larger patient series
are needed to substantiate our findings.

Limitations

Our study has some limitations. Firstly, Bispectral Index Monitoring (BIS) could not be performed and thus the anesthetic
depth of the patients could not be monitored, mainly due to the high cost of BIS administration. Secondly, hemodynamic
changes occurring during the intraoperative period were controlled using fentanyl and thus patients were more exposed
to the risk of side effects of opioids. Third, dexketoprofen and ibuprofen were given to the patients only once preemptively
and were not continued postoperatively. Postoperative administration of ibuprofen and dexketoprofen at time intervals can
cause different results in the study. Finally, the study’s sample size was based on fentanyl consumption. A larger number
of patients might be required for pain scores and side effects associated with ibuprofen and dexketoprofen.

Conclusion

The findings showed that preoperative 1V ibuprofen and dexketoprofen administration reduces pain and opioid consump-
tion, particularly within the first 6 hours after LCC. It was also revealed that both drugs are well tolerated and safe and can
reduce the incidence of opioid-induced side effects and that there is no difference between the two drugs with regard to
pain relief and opioid consumption.
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