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received 1 g of IV paracetamol during a 30-minute period, while
Group A received 400 mg of ibuprofen in 100 ml of normal saline.
At 0, 2, 4, and 6 hours after surgery, postoperative pain scores
were noted. Total amount of both tramadol consumed and time
to initial rescue analgesia were recorded.
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Results: At 0 hour, mean VAS was 0.27 = 0.45 (ibuprofen) vs
0.53+0.51 (paracetamol) (p = 0.035). At 2 hours: 0.40+0.50 vs
0.73£0.45 (p = 0.009); at 4 hours: 1.33+0.71 vs 2.03+0.67 (p <
0.001); at 6 hours: 1.83+0.83 vs 2.93+0.78 (p < 0.001). First rescue
analgesia was needed at 6 hours in 2 (6.7%) patients in Group A,
and at 4 hours in 5 (16.7%) and at 6 hours in 7 (23.3%) patients in
Group B (p=0.007). Total tramadol used was 102.75+7.42 mg vs
153.63£52.13 mg (p=0.207).

Conclusion: When compared to IV paracetamol, intravenous ibu-
profen was associated to reduced postoperative pain scores and
a delayed need for rescue analgesia following laparoscopic chole-
cystectomy. The ibuprofen group consumed less rescue analge-
sics overall, but the difference was not statistically significant. IV
ibuprofen may be considered as part of multimodal postoperative
analgesia.
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Introduction

Cholecystectomy is the most commonly performed
surgery on the abdomen in developed nations and is
mainly carried out through laparoscopy. Laparoscopic
cholecystectomy is considered as gold standard treat-
ment for the removal of gallstones since it causes
minimal post-operative pain, offers excellent aesthetic
outcomes, reduces the hospital stay, promotes rapid
recovery, and facilitates early ambulation. Neverthe-
less, pain following this surgery is a prevalent problem
that results in extended or recurring hospitalization
episodes.” Post-operative pain following this surgery is
complex and usually visceral in character. Pain can de-
velop as a result of the irritation of the phrenic nerve
caused by CO, insufflation, abdominal distension, sur-
gical wounds, manipulation of the gallbladder, and pa-
tient-related variables.? Although laparoscopy provides
many benefits, managing post-operative pain is diffi-
cult, and numerous pharmacological approaches have
been tested.? Pain relief is crucial for effective recovery
from surgery. Poorly controlled pain increases the risk
of cardiac events, thromboembolism, chronic postoper-
ative pain, impaired immunity, and delayed discharge.*
Multimodal analgesia, combining different analgesic
mechanisms, is widely recommended as it reduces opi-
oid-related adverse effects and supports enhanced re-
covery after surgery (ERAS) protocols.®

Evidence suggests that NSAIDs, lidocaine, parecoxib,
nefopam, dexamethasone, and magnesium sulfate may
reduce pain intensity, while agents such as ketamine,
opioids, and pregabalin show moderate to high effica-
cy.® Opioids remain effective but are associated with
nausea, vomiting, gastrointestinal dysfunction, respi-
ratory depression, and urinary retention. Paracetamol
is frequently used across all age groups due to its an-
tipyretic and analgesic effects, and IV formulations are
effective alone or with opioids.” Compared with parac-
etamol, intraoperative and postoperative IV ibuprofen
significantly reduces pain scores and the need for res-
cue analgesia, making it a strong multimodal option.®
Ibuprofen, widely used orally, has gained popularity in
its IV form since FDA approval in 2009, demonstrating
benefit in general, orthopedic, and gynecologic surger-
ies.? IV pre-operative administration of ibuprofen is also
known to improve post-operative analgesia.’®"

In terms of post-operative pain score, time to rescue an-
algesia, and use of rescue analgesics after laparoscopic
cholecystectomy surgery, this study compared intrave-
nous ibuprofen versus intravenous paracetamol.

Methodology

This was a quasi-experimental study, performed in the
Department of Anesthesia, Jinnah Hospital in Lahore
after receiving the ethical clearance by Institutional Re-
view Board dated 15th December 2020 with Reference
Number 6/15/12/2020/S2 ERB. Duration of the study
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was one year starting from 20th December 2020 till
December 2021. The approval from ethical board and
informed consent were obtained by the researchers
and then participants were selected using non-prob-
ability convenient sampling method according to the
inclusion criteria. Participants were recruited using a
non-probability convenience sampling technique and
were subsequently allocated into two study groups
using a computer-generated allocation sequence to
ensure balanced group distribution. As the study em-
ployed convenience sampling and lacked full allocation
concealment and assessor blinding, it was classified as
a quasi-experimental study rather than a true random-
ized controlled trial. Sample size was calculated using
expected postoperative pain scores from previously
published literature, with a 95% confidence interval
and 80% study power. Based on the reported mean
postoperative pain scores of 2.7 + 1.69 in the IV parac-
etamol group and 1.5 + 1.32 in the IV ibuprofen group,
the minimum required sample size was calculated as
30 patients per group.'?

To provide sufficient statistical power, a minimum of
30 participants each group (total N = 60) were needed.
The study comprised patients scheduled for elective
laparoscopic cholecystectomy who were either male or
female, between the ages of 25 and 50, and classified
as ASA | or ASA 1I. Current NSAID use for concomitant
illnesses, known NSAID or paracetamol allergies, con-
version to open surgery, mental illness, morbid obesity,
asthma or COPD, and bleeding disorders were among
the exclusion criteria. All patients received instruction
on how to use the Visual Analogue Scale (VAS) for pain
assessment during the preoperative evaluation. Conve-
nience sampling was used for participant recruitment,
after which participants were assigned into two groups
using a computer-generated allocation sequence

ECG, pulse oximetry, non-invasive blood pressure,
heart rate, and end-tidal CO2 were all used in standard
monitoring. IV propofol 1.5-2.5 mg/kg and nalbuphine
0.1 mg/kg were used to produce anaesthesia after ob-
taining IV access and preoxygenation. Atracurium 0.5
mg/kg was then administered to enable tracheal in-
tubation. Isoflurane (0.9-1.5 MAC) and oxygen (3-4 L/
min) were used to maintain anaesthesia. Following the
formation of the pneumoperitoneum: Group A: 400 mg
of ibuprofen intravenously over 30 minutes in 100 mil-
lilitres of regular saline Group B: 1 g of IV paracetamol
over 30 minutes. IV tramadol 1.5 mg/kg and ondanse-
tron 0.1 mg/kg were given at skin closure. An skilled
surgeon used the same technique for every procedure.
Neostigmine 0.05 mg/kg and glycopyrrolate 0.005 mg/
kg were used to reverse muscle relaxation. After being
extubated, the patients were sent to the PACU. Blood
pressure, heart rate, and pain scores (VAS) were mea-
sured at 0, 2, 4, and 6 hours after surgery. Rescue anal-
gesia was administered as IV tramadol according to de-
partmental postoperative pain management protocol
when patients reported significant postoperative pain
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(VAS >4). Both the total amount of tramadol consumed
and the time to initial rescue analgesia were recorded.

This was a single-blind study in which patients re-
mained unaware of their assigned treatment group.
Due to limited institutional resources and drug prepa-
ration logistics, the surgeon and postoperative asses-
sor could not be blinded.

The Visual Analogue Scale (VAS), a standardized one-di-
mensional technique for evaluating pain following sur-
gery, was employed to quantify the level of pain. In
accordance with the classification used in prior post-
operative pain medication studies 13-15 patients were
required to rate their level of pain using a 10-cm line
scale, where 0 = no pain, 1-3 = mild pain, 4-6 = moder-
ate pain, and 7-10 = severe pain. A scheduled proce-
dure known as an elective laparoscopic cholecystecto-
my was done. Rescue analgesia, in this case, referred
to any additional postoperative pain medication that

was used after the patient's request or when VAS > 4.
14,16

The analgesia was delivered following standardized
protocols in order to guarantee ethical pain treat-
ment, and documentation of such was considered as
evidence of effectiveness, given its well-known use as
an outcome measure in the study of post-operative
pain. Patients were divided into groups according to
the physical state classification system of the American
Society of Anesthesiologists (ASA) prior to surgery. 17
SPSS version 23 was used to analyze the data. Categor-
ical variables were reported as frequency and percent-
age, and continuous variables as mean + SD. Before
parametric testing, normality was evaluated. The Chi-
square test was used for categorical variables and the
independent samples t-test for group comparisons.
After adjusting for age, gender, and BMI, post-strati-
fication t-tests were used. Statistical significance was
defined as a p-value of less than 0.05.
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Figure 1: CONSORT Flow Diagram Showing the Enrollment, Allocation, Follow-Up, and
Analysis of Study Participants
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Results

Thirty individuals were assigned to each group, for a to-
tal of sixty patients in the study. There were no statisti-
cally significant differences in age, gender distribution,
weight, height, or BMI (p > 0.05) between the groups’
baseline anthropometric and demographic data. The
study population was 80% female. (Table 1).

Mean postoperative VAS pain scores increased pro-
gressively over the 6-hour follow-up period in both
groups. However, patients receiving intravenous ibu-
profen demonstrated significantly lower pain scores
compared with those receiving intravenous parac-
etamol at all assessed postoperative time points. (See
Table 2 and Figure 2.)

No patient required rescue analgesia during the initial
2 postoperative hours. Rescue analgesia was required
more frequently in the paracetamol group at both 4
and 6 hours postoperatively. The ibuprofen group
consumed less rescue analgesics overall, but this dif-
ference was not statistically significant. The ibuprofen
group’s time to initial rescue analgesia was noticeably
longer. (See Table 3.)

Hemodynamic parameters, including heart rate (HR),
systolic blood pressure (SBP), and diastolic blood pres-
sure (DBP), were assessed at 0, 2, 4, and 6 hours af-
ter surgery. Overall, the intravenous ibuprofen group
demonstrated lower HR and blood pressure values
compared with the intravenous paracetamol group at
multiple postoperative intervals. Detailed comparisons

Table 1. Baseline Characteristics of Study Participants

are presented in Table 4.

Subgroup analyses of total rescue analgesia consump-
tion stratified by age, gender, and BMI are summarized
in Table 5. Significant differences in analgesic con-
sumption were observed among females and patients
with BMI > 25 kg/m?, whereas no statistically significant
differences were identified among males, patients
aged < 40 years, or those with BMI < 25 kg/m?.

Discussion

Laparoscopic cholecystectomy is a commonly per-
formed abdominal procedure in affluent nations. Ef-
fective postoperative pain management facilitates ear-
ly mobilization, shorter hospital stays, reduced costs,
and greater patient satisfaction. Preemptive analgesia
is an important strategy in this context. lbuprofen, a
widely used NSAID in oral form for over 40 years, be-
came available intravenously in the US in 2009.8" |ts
analgesic effect is mediated through cyclooxygenase
(COX) inhibition: COX-2 inhibition provides analgesic,
antipyretic, and anti-inflammatory benefits, while COX-
1 inhibition can produce adverse effects.?® Although
opioids are potent analgesics, they are associated with
nausea, vomiting, respiratory depression, urinary re-
tention, and gastrointestinal dysfunction. Multimodal
analgesia is increasingly preferred due to improved ef-
ficacy and reduced adverse effects.?' The lower postop-
erative heart rate and blood pressure values observed
in the ibuprofen group may reflect improved postoper-
ative analgesia and reduced sympathetic response to

Variable Group A (Ibuprofen) (n=30) Group B (Paracetamol) (n=30) p-value
Age (years), mean + SD 41.10 £ 8.00 37.83 £8.51 0.131
Gender, n (%)
+ Male 6 (20%) 6 (20%) >0.999
* Female 24 (80%) 24 (80%)
Weight (kg), mean + SD 68.03 £ 7.61 69.80 + 7.28 0.362
Height (m), mean + SD 1.62+£0.09 1.63 £ 0.07 0.682
BMI (kg/m?), mean + SD 26.20 £ 3.94 26.39+2.24 0.819

Footnote: p-values obtained using independent samples t-test for continuous variables and Chi-square test for categorical variables.

Table 2. Comparison of VAS Pain Scores Between Groups

Time Group A (n=30) Mean + SD Group B (n=30) Mean + SD t-value p-value
0 hour 0.27 £ 0.45 0.53 +£0.51 2.154 0.035
2 hours 0.40 £ 0.50 0.73+£0.45 2.720 0.009
4 hours 1.33+£0.71 2.03+0.67 3.928 <0.001
6 hours 1.83+£0.83 293+0.78 5.261 <0.001
Footnote: Independent samples t-test used for comparison.
J Postgrad Med Inst 2026;40(2):78-85. Page (81)
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Table 3. Rescue Analgesia Requirement and Total Analgesia Consumption

Parameter Group A (Ibuprofen) Group B (Paracetamol) Statistical p-value
Test

*Rescue analgesia required, n (%)
* 0 hour 0 (0%) 0 (0%) — NA
* 2 hours 0 (0%) 0 (0%) — NA
* 4 hours 0 (0%) 5(16.7%) 5.455 0.020
* 6 hours 2 (6.7%) 7 (23.3%) 3.268 0.071
Total rescue analgesia consumed (mg)
* Mean + SD (only among | 102.75 + 7.42 (n=2) 153.63 £ 52.13 (n=12) 1.333 0.207
those who required
analgesia)
*Time to first rescue analgesia
* At 4 hours 0 (0%) 5(16.7%) 9.952 0.007
+ At 6 hours 2 (6.7%) 7 (23.3%)

Footnotes: Consumption values represent only patients who required rescue analgesia; NA = statistical test not applicable due to zero counts in
both groups; * Chi-square; ** t-test

Table 4. Comparison of Hemodynamic Parameters (HR, SBP, DBP) Between Intravenous Ibuprofen and
Paracetamol Groups at 0, 2, 4, and 6 Hours Postoperatively

Time (hour) Parameter Group n Mean SD t-value p-value
A 30 98.27 16.39
HR (bpm) 1.919 0.060
B 30 106.87 18.26
A 30 133.20 17.37
0 SBP (mmHg) 2.393 0.020
B 30 143.13 14.67
A 30 82.57 11.81
DBP (mmHg) 2.184 0.033
B 30 89.07 11.23
A 30 89.00 13.81
HR (bpm) 3.313 0.002
B 30 101.20 14.69
A 30 126.57 14.16
2 SBP (mmHg) 3.213 0.002
B 30 140.13 18.28
A 30 80.87 21.56
DBP (mmHg) 1.738 0.088
B 30 88.67 11.80
A 30 81.20 9.21
HR (bpm) 2.800 <0.001
B 30 88.10 9.86
A 30 122.37 12.86
4 SBP (mmHg) 2.194 0.032
B 30 129.97 13.95
A 30 76.83 9.38
DBP (mmHg) 0.658 0.513
B 30 78.73 12.72
Page (82) J Postgrad Med Inst 2026;40(2):78-85.
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A 30 80.53 9.03
HR (bpm) 2.003 0.050
B 30 85.47 10.02
A 30 121.13 11.78
6 SBP (mmHg) 2.130 0.037
B 30 127.93 12.91
A 30 75.87 8.91
DBP (mmHg) 0.802 0.426
B 30 77.97 11.23

Footnote: Group A = Intravenous ibuprofen,; Group B = Intravenous paracetamol. Independent samples t-test used for comparison.; Heart Rate
(HR, beats/min); Systolic Blood Pressure (SBP, mmHg); Diastolic Blood Pressure (DBP, mmHg)

Table 5. Total Rescue Analgesia Requirement (mg) Between Study Groups Stratified by Age, Gender, and

BMI
Subgroup | Group A (n) Mean SD Group B (n) Mean SD t-value p-value
<40 0 0 8 142.13 46.66 — —
Age (years)
> 40 2 102.75 4 176.63 61.85 2.355 0.095
Male 0 0 4 145.88 53.88 — —
Gender
Female 2 102.75 8 157.50 54.54 2.739 0.026
<25 0 0 1 112.50 0 — —
BMI (kg/mz)
> 25 2 102.75 11 157.36 52.96 3.249 0.008
Footnotes: Group A = Intravenous ibuprofen; Group B = Intravenous paracetamol; Independent samples t-test used for comparison; “— indicates statistical test not

applicable due to zero counts in a subgroup; No significant differences were observed in males, patients aged < 40 years, or BMI < 25 kg/m”.

pain.’®"" However, these findings should be interpret-
ed cautiously, as the study was not primarily designed
to evaluate hemodynamic outcomes.

A study comparing IV ibuprofen and IV paracetamol
after laparoscopic cholecystectomy reported signifi-
cantly lower postoperative VAS scores in the ibuprofen
group. Patients received 800 mg IV ibuprofen intraop-
eratively, followed by 400 mg every 6 hours, unlike the
single 400 mg dose in our study. At awakening, VAS
scores were 0.45 + 0.94 (ibuprofen) versus 2.6 + 1.96
(paracetamol); at PACU, 3.2 + 1.44 versus 4.3 + 1.56;
and at 6 hours, 1.5 + 1.32 versus 2.7 + 1.69, with signifi-
cantly lower pain scores in the ibuprofen group. Total
tramadol consumption was 136 + 83.61 mg (ibuprofen)
versus 144 + 93.91 mg (paracetamol), not statistically
significant. Although total rescue analgesic consump-
tion was lower in the ibuprofen group, the difference
did not reach statistical significance. Total rescue an-
algesic requirement was lower in the ibuprofen group
(25%) compared to paracetamol (75%)."

Another study demonstrated that IV ibuprofen (800
mg) resulted in lower pain scores and opioid consump-
tion compared to IV acetaminophen (1000 mg) over 24
hours post-laparoscopic cholecystectomy. Recovery
VAS scores were 1.93 + 1.74 (ibuprofen), 4.90 + 1.12
(acetaminophen), and 6.96 + 1.29 (control); at 2 hours,
1.73 + 1.48, 4.06 + 0.78, and 4.53 £ 0.81, respectively.
Total fentanyl usage was 215.66 + 97.26 mg (ibupro-
fen), 342.33 + 65.59 mg (acetaminophen), and 566.33 +
126.33 mg (control). Rescue analgesic requirement was

1%, 30%, and 67%, respectively, with significantly fewer
opioid-related adverse effects in the ibuprofen group.?

Another study comparing IV ibuprofen (800 mg) and
acetaminophen (1000 mg) found no significant differ-
ence in NRS pain scores, although cumulative trama-
dol use was lower in the ibuprofen group (70 [0-180]
mg) versus acetaminophen (110 [0-300] mg) over 24
hours.?*> Comparing IV ibuprofen (300 mg) versus IV ac-
etaminophen (1000 mg), a meta-analysis revealed no
statistically significant difference in the percentage of
patients with >50% pain reduction at four hours (RR
0.91, 95% CI 0.58-1.43) and six hours (RR 1.03, 95% ClI
0.64-1.66), respectively. Ibuprofen had a median res-
cue time of 101 minutes, while acetaminophen had a
median time of 125 minutes. Compared to 60% with
acetaminophen, 76% with ibuprofen reported adverse
effects.” In comparison to the control group (5.10; P <
0.001), the mean postoperative abdominal pain scores
for ibuprofen and acetaminophen were 3.02 and 2.89,
respectively, according to Erdi et al. The ibuprofen and
acetaminophen groups experienced comparable lev-
els of shoulder discomfort, nausea, vomiting, sedation,
and fentanyl intake.*

Celik et al. found IV ibuprofen (800 mg) more effective
than IV paracetamol (1000 mg) in septorhinoplasty sur-
gery, with lower VAS scores at 1st and 6th postopera-
tive hours and reduced opioid consumption compared
to paracetamol and control groups.? Similarly, in lapa-
roscopic sleeve gastrectomy, IV ibuprofen (800 mg) led
to lower VAS scores and opioid use than IV paracetamol
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or saline control at multiple postoperative time points
(p < 0.05).%° Lee et al. compared the effectiveness of
IV NSAIDs (ibuprofen versus ketorolac) in postopera-
tive pain control in patients undergoing laparoscopic
cholecystectomy. The main drawbacks were the lack of
randomization in NSAID selection and short-term fol-
low-up, which precluded evaluation of postoperative
pain outcomes.?’

Our findings suggest that a single dose of IV ibuprofen
may provide improved early postoperative analgesia
compared with IV paracetamol following laparoscop-
ic cholecystectomy. Patients receiving IV ibuprofen
demonstrated lower postoperative pain scores and
delayed requirement for rescue analgesia. Although
total rescue analgesic consumption was lower in the
ibuprofen group, the difference did not achieve statis-
tical significance.

The practical significance of our work is obvious. IV ibu-
profen should be considered as a safe alternative for
administration of paracetamol as an anesthetic in or-
der to decrease requirements for opioids and adverse
reactions. The strengths of our study include the direct
comparison of the use of IV ibuprofen and IV parac-
etamol in the same patient group undergoing lapa-
roscopic cholecystectomy, along with standardizing
the drug administration method intraoperatively and
objectively measuring the pain score and analgesic re-
quirements. Although the number of patients included
is few, the results found have been validated by a lot
of previous studies, thereby proving the consistency of
the results obtained.

Nonetheless, we had certain limitations to our study.
The study was not considered a true randomized con-
trolled trial due to the use of convenience sampling,
absence of concealed allocation, and lack of assessor
blinding. The dose of the intravenous administration
of ibuprofen was only 400 mg and this dose was not
repeated during subsequent surgeries in our study
unlike some previous studies, which compared the ef-
fect at various other doses. We had a follow-up only
up to 6 hours after surgery, and the sample size in our
study was also relatively small (n=60). The absence of
assessor blinding may have introduced observer bias.
However, postoperative assessments were conducted
using standardized protocols and validated pain scor-
ing methods to minimize subjective variability. Addi-
tionally, the short postoperative follow-up period and
single-center design may limit the generalizability of
the findings

Conclusion

Following laparoscopic cholecystectomy, intravenous
ibuprofen showed reduced postoperative pain scores
and a delayed need for rescue analgesia when com-
pared to intravenous paracetamol. The ibuprofen
group used fewer rescue analgesics overall, although
the difference was not statistically significant. A multi-
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modal approach to managing postoperative pain may
include IV ibuprofen.
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