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Introduction. Postoperative pain management in gynecological surgery remains a significant challenge, with many patients experiencing moder-
ate-to-severe pain despite standard analgesic interventions. The risk of complications, such as bleeding and prolonged recovery, is heightened by
the use of certain analgesics, emphasizing the need for optimal pain management strategies.

The objective was to compare the efficacy of two multimodal analgesic regimens: Ibuprofen— Paracetamol and Ketorolac- Paracetamol on pain,
coagulation and IL-6 levels.

Materials and methods. A double-blind randomized trial was conducted with 40 patients who underwent gynecological surgery. Group 1 received
IV Ibuprofen (400 mg) + Paracetamol (1000 mg); Group 2 received IV Ketorolac (30 mg) + Paracetamol (1000 mg). Pain (NRS), clotting time
(CT), bleeding time (BT), and IL-6 were assessed at 6, 24, and 48 hours postoperatively.
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Results. Pain scores and CT did not differ significantly between the groups. The Ketorolac group showed a significant increase in BT at 24 and 48
hours (p < 0.05), while the Ibuprofen group had significantly lower IL-6 levels at 24 hours (p < 0.05).

Conclusion. Both regimens were equally effective in pain control. However, Ketorolac- Paracetamol significantly prolonged the bleeding time,
whereas Ibuprofen-Paracetamol was more effective in reducing inflammation by lowering IL-6 levels. These differences should be considered,

especially in patients at risk of bleeding.
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Introduction

Gynecological surgery is a common procedure that
frequently results in postoperative pain of varying
intensity, ranging from moderate to severe [4]. Inad-
equate perioperative pain management can lead to
several morbidities, including hemodynamic instability,
prolonged recovery time, immunosuppression, and an
increased risk of developing chronic pain [16]. Post-
operative pain following gynecological procedures may
arise from various surgical approaches, including lapa-
rotomy and laparoscopy [15]. Although laparoscopy is
considered a minimally invasive technique, postopera-
tive pain remains a significant concern that warrants
appropriate management.

Postoperative pain involves a combination of noci-
ceptive, inflammatory, and neuropathic components
resulting from tissue injury and the inflammatory re-
sponse to surgical trauma [7]. Therefore, a multimodal
analgesic approach that combines multiple drugs with
different mechanisms of action is strongly recommend-
ed to achieve optimal pain control while minimizing the
adverse effects associated with high doses of a single
agent [16].

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
and Paracetamol (Acetaminophen) are central compo-
nents in multimodal postoperative analgesia. Ibupro-
fen is a non-selective cyclooxygenase (COX) inhibitor
that reduces the production of prostaglandins, which
are involved in pain and inflammation. Ketorolac is a
more potent NSAID with strong analgesic effects and
is frequently administered intravenously for the man-
agement of severe postoperative pain [13]. Paracetamol,
although its mechanism of action is not fully under-
stood, is believed to act centrally to exert analgesic
and antipyretic effects [14].

Despite their effectiveness, NSAIDs are associated
with potential side effects, particularly affecting the
coagulation and gastrointestinal systems. All NSAIDs
can inhibit platelet aggregation to varying degrees,
with Ketorolac being associated with a higher risk of
bleeding due to its greater potency [8]. Postoperative
coagulation disturbances may lead to serious hem-
orrhagic complications, especially in surgeries with
significant bleeding potential, such as gynecological
procedures.
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Moreover, the postoperative inflammatory response —
mediated by pro-inflammatory cytokines such as Inter-
leukin-6 (IL-6) — is also of concern. IL-6 is released
in response to tissue injury and correlates with pain
intensity and the overall postoperative stress response
[1, 12]. NSAIDs are known to modulate this inflamma-
tory cascade. Comparing the effects of different anal-
gesic combinations on IL-6 levels can provide insights
into their capacity to attenuate systemic inflammation.

Given the importance of achieving effective pain
control with a favorable safety profile, this study aimed
to compare the efficacy and safety of two commonly
used analgesic combinations — Ibuprofen-Paracetamol
and Ketorolac-Paracetamol — in patients undergoing
gynecological surgery. This comparison focused on
postoperative pain intensity, changes in coagulation
parameters (clotting time — CT, bleeding time — BT),
and serum Interleukin-6 levels.

Materials and Methods

A double-blind, randomized clinical trial was con-
ducted between December 2024 and March 2025 at
Dr. Wahidin Sudirohusodo General Hospital and its
affiliated network hospitals. The study design was ap-
proved by the Research Ethic Committee of Hasanud-
din University (No.: 1010/UN4.6.4.5.31 /PP36/2024).

Eligible patients were patients aged 18—65 years
undergoing gynecologic surgery and had an American
Society of Anesthesiologists (ASA) physical status
I-II. Patients with a history of asthma, hypertension,
cardiovascular disease, epilepsy, or use of antiepileptic
drugs; chronic pain or psychiatric disorders; diabetes
mellitus; kidney failure; liver disorders; alcohol use
or previous opioid/neuropathic analgesic/anti-in-
flammatory drug use; currently undergoing chemo-
therapy; neurological, immunological, or hematologi-
cal disorders; and allergies to study materials were
excluded from this study. Furthermore, patients who
experienced major bleeding or blood transfusion dur-
ing surgery (> 40% of MABL), withdrawal from the
study, and conversion to general anesthesia during
surgery were excluded from this study. After obtain-
ing informed consent, the samples were divided into
two groups: Group 1 (Ibuprofen + Paracetamol) and
Group 2 (Ketorolac + Paracetamol).
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Table 1. Characteristics of research subjects, Mean + SD

Characteristics Group P1 (n = 20) Group P2 (n =20) p

Age (year) 40.3+7.39 41.5+10.29 0.6742
Body weight (kg) 64.1 +8.54 61.55+5.67 0.2732
Height (m) 154.3+4.41 155.8 +2.95 0.183°
Body Mass Index (kg/m?) 26.98+4.18 25.35+2.66 0.157°
Operation duration (minutes) 133.5+32.97 111.0 £ 33.86 0.102°
Bleeding (mL) 305.0 + 122.36 302.5 + 106.96 0.925°
Note:2-Independent sample t test; ® — Mann-Whitney test; p < 0.05 is significant.

Table 2. Comparison of NRS at rest and NRS during movement between groups, Mean + SD

Time Group P1 (n = 20) Group P2 (n =20) p
NRS at rest
6 hours post-surgery 26+05 2.95+0.76 0.183
12 hours post-surgery 1.6+0.5 2.1+£0.97 0.134
24 hours post-surgery 1.25+0.44 1.6+0.59 0.091
48 hours post-surgery 00 0.1+0.31 0.602
NRS upon movement

6 hours post-surgery 3.6+0.5 3.55+0.51 0.752
12 hours post-surgery 3.0+ 0.86 2.70+0.72 0.349
24 hours post-surgery 2.35+0.49 2.45+0.51 0.524
48 hours post-surgery 1.1+0.31 1.0+0 0.152

N o te: Mann — Whitney test, p <0.05 is significant.

After informed consent was obtained and the inclu-
sion criteria were met, the patients were randomly
assigned to the treatment groups using block ran-
domization with a block size of four, generated by a
computer-based random number generator. Group al-
locations were placed in sealed, opaque envelopes and
opened by a nurse who was not involved in the data
collection or patient evaluation.

Both the anesthesiologist responsible for postopera-
tive pain management and the researcher collecting data
were blinded to the group allocation (double-blind).
Patients were also unaware of the medications they
received (double-blind).

After surgery was completed and the patient had re-
covered from anesthesia in the Post-Anesthesia Care
Unit (PACU), the assigned analgesic regimen was ad-
ministered 1 hour postoperatively according to group
allocation. Group 1 (Ibuprofen-Paracetamol) received
Ibuprofen 400 mg diluted in 100 mL of 0.9% NaCl
plus 10 mL of placebo every 8 hours and Paracetamol
1000 mg intravenously every 6 hours. Group 2 (Ketor-
olac-Paracetamol) received Ketorolac 30 mg diluted
in 10 mL of 0.9% NaCl plus 100 mL of placebo every
8 hours and Paracetamol 1000 mg intravenously every
6 hours. Medications were administered for the first
24 hours postoperatively.

If pain was not adequately controlled with the as-
signed regimen (NRS > 4), rescue analgesia in the form
of intravenous Fentanyl at a dose of 0.5—1 mcg/kg body
weight was provided. The total dose of rescue analgesia
administered was recorded.

The primary endpoints were pain levels, coagula-
tion profile, and serum interleukin-6 (IL-6) levels.
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Pain intensity was assessed using the numeric rating
scale (NRS) at 6, 12, 24, and 48 hours postoperatively.
Coagulation profile parameters, specifically clotting
time (CT) and BT, were measured 2 hours before sur-
gery (preoperative baseline) and at 24 and 48 hours
postoperatively. IL-6 levels were measured 2 hours
before surgery (preoperative baseline) and at 6 and
24 hours post-surgery using the Enzyme-Linked Im-
munosorbent Assay (ELISA) method. Blood samples
were collected, and IL-6 concentration was analyzed
to evaluate the inflammatory response to the surgical
procedure and analgesic intervention.

Data were analyzed using the SPSS version 25.0
statistical software. The normality of the data was as-
sessed using the Shapiro-Wilk test, with a significance
level of p > 0.05 indicating a normal distribution. For
normally distributed data (p > 0.05), an independent
t-test was used, whereas for non-normally distributed
data (p < 0.05), the Mann—Whitney U test and Wil-
coxon test were applied to compare NRS scores, CT,
BT, and IL-6 levels before and after the intervention
within each group. A P value of <0.05 was considered
statistically significant.

Results

This study included a total of 40 participants who
were randomly divided into two groups. The baseline
characteristics of the two groups (age, body weight,
height, BMI, duration of surgery, and blood loss)
showed no significant differences (p > 0.05), indicating
that the groups were homogeneous. Detailed charac-
teristics are presented in Table 1.
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Mean NRS at rest
Mean NRS at movement
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Fig. 1. Comparison of NRS at rest in both groups Fig. 2. Comparison of NRS during movement in both groups

Table 3. Comparison of CT and BT between study times, Mean + SD

Time Group P1 (n=20) P Group P2 (n =20) P
CT (minutes)?

2 hours preoperative 7.67 £0.36 7.62+0.36
1.0 0.772

24 hours post-surgery 7.67 £ 0.36 7.67 £0.38

2 hours preoperative 7.67 £0.36 7.62 £0.36
0.104 0.209

48 hours post-surgery 7.72+0.34 7.76 £0.36

24 hours post-surgery 7.67 £0.36 7.67 £0.38
0.104 0.056

48 hours post-surgery 7.72+0.34 7.76 £ 0.36

BT (minutes)®

2 hours preoperative 3.42+0.2 3.36+0.17
0.317 0.046

24 hours post-surgery 3.45+0.24 3.46+0.22

2 hours preoperative 3.42+0.2 3.36£0.17
0.074 0.002

48 hours post-surgery 3.48+0.22 3.60+0.26

24 hours post-surgery 3.45+0.24 3.46 £0.22
0.336 0.044

48 hours post-surgery 3.48+0.22 3.60+0.26

Note: - Paired t-test; * — Wilcoxon test, p <0.05 is significant.

1. Pain Levels. Pain levels were assessed using the ~ Group 1 and by 0.09 in Group 2, with no significant
Numeric Rating Scale (NRS) at rest and during move-  difference between groups (p > 0.05).
ment at 6, 12, 24, and 48 hours postoperatively. No However, the comparison of BT changes between
significant differences were observed in the mean NRS 2 hours preoperatively and 48 hours postoperatively
scores at rest or during movement between Group 1 showed a significant difference between Groups 1 and
and Group 2 at any of the measurement time points 2 (p < 0.05), with mean increases of 0.05 and 0.24, re-
(p > 0.05). The comparative results are presented in  spectively. No significant difference was observed in

Table 2 and illustrated in Figures 1 and 2. BT changes between 24 and 48 hours postoperatively
2. Coagulation Profile. As shown in Table 3, there  in either group (p > 0.05).
were no significant differences in CT values within ei- The trends in CT and BT for both groups are illus-

ther Group 1 or Group 2 across the measurement time  trated in Figures 3 and 4. CT remained relatively stable
points (p > 0.05). For BT, Group 1 also did not ex- in the Ibuprofen group, whereas a slight increase was
hibit significant changes. However, in Group 2, signifi- ~ observed in the Ketorolac group. BT showed minimal
cant differences in BT values were observed between ~ changes in the Ibuprofen group but increased more no-
2 hours preoperatively and 24 hours postoperatively,  tably in the Ketorolac group, particularly at 48 hours
between 2 hours preoperatively and 48 hours post-  postoperatively.
operatively, and between 24 and 48 hours postopera- 3. Interleukin-6 Levels. The results presented in
tively (p < 0.05). Table 5 indicate no significant difference in the mean
As presented in Table 4, the comparison of changes ~ IL-6 levels at 2 hours preoperatively between Group 1
(A)in CT between 2 hours preoperatively and 24 hours ~ and Group 2 (p > 0.05), indicating comparable baseline
postoperatively did not differ significantly between the ~ IL-6levelsin both groups. However, IL-6 levels differed
two groups (p > 0.05). At 48 hours postoperatively, significantly between the two groups at 6 hours and
the mean CT increased by 0.05 in Group 1 and by 0.13 24 hours postoperatively (p < 0.05). The comparison
in Group 2; however, this difference was not statisti-  of IL-6 levels between the groups over the study time
cally significant (p > 0.05). Regarding changes in BT,  points is illustrated in Figure 5. IL-6 levels increased
at 24 hours postoperatively, BT increased by 0.03 in  from 2 hours preoperatively to 6 hours postoperatively,
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Table 4. Comparison of CT and BT changes between groups, Mean + SD

Time Group P1 (n = 20) Group P2 (n =20) P
Delta CT (minutes)
2 hours pre-24 hours post 0.00 +0.00 0.05+0.13 0.429
2 hours pre-48 hours post 0.05+0.13 0.13+0.22 0.265
24 hours post-48 hours post 0.05+0.13 0.09+0.17 0.583
Delta BT (minutes)
2 hours pre-24 hours post 0.03+0.11 0.09 +0.21 0.201
2 hours pre-48 hours post 0.05+0.15 0.24+0.24 0.021
24 hours post-48 hours post 0.03+0.16 0.14+0.29 0.157
N ote: Mann — Whitney test, p < 0.05 is significant.
so0! Group 400 Group
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2 hour preoperative 24 hour post surgery 48 hour post surgery

Fig. 3. CT graph in both groups

Table 5. Comparison of IL-6 levels between groups, Mean + SD

2 hour preoperative 24 hour post surgery 48 hour post surgery

Fig. 4. BT graph in both groups

) IL-6 (pg/mL)
Time P
Group P1 (n = 20) Group P2 (n =20)
2 hours preoperative 28.96 £ 6.3 27.76 £5.47 0.522
6 hours post-surgery 46.55 +7.46 57.09 £12.72 0.003
24 hours post-surgery 35.26 £ 5.97 42.39+9.4 0.007
N ote: Mann —Whitney test, p <0.05 is significant.
80 Group . . .
—muwroen  demonstrated that both analgesic combinations —

= Ketorolac

60|

40

Mean IL-6 (pg/mL)

20

2 hour preoperative 24 hour post surgery 48 hour post surgery

Fig. 5. IL-6 levels in both group

followed by a decline at 24 hours postoperatively in
both groups.

Discussion

This study compared the analgesic efficacy, effects
on coagulation profiles, and inflammatory responses
of the Ibuprofen-Paracetamol combination versus
the Ketorolac-Paracetamol combination in patients
undergoing gynecological surgery. The findings
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Paracetamol-Ibuprofen and Paracetamol-Ketorolac —
were effective in managing postoperative gynecologi-
cal pain, with no significant differences observed in
Numeric Rating Scale (NRS) scores. These results are
consistent with prior research by Rahim et al. (2023),
which similarly reported no significant differences in
pain levels between the Paracetamol-Ibuprofen and
Paracetamol-Ketorolac combinations following gy-
necological surgery [11]. This supports the principle
of multimodal analgesia, wherein drug combinations
may produce synergistic effects in reducing pain and
opioid consumption.

The absence of a significant difference in NRS pain
scores between the two groups indicates that both
Ibuprofen-Paracetamol and Ketorolac-Paracetamol
combinations provide comparable analgesia in this
patient population. This finding supports the concept
of multimodal analgesia, where combining drugs with
different mechanisms can provide effective pain re-
lief — even though intravenous Ketorolac is typically
viewed as more potent than oral Ibuprofen. The eflicacy
of Paracetamol as a foundational component in both
regimens likely contributed to these outcomes, given
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its well-established analgesic properties in postopera-
tive pain management [16].

An important aspect of this study was the evaluation
of coagulation profiles. Although both combinations
provided equivalent analgesia, significant differences
were observed in the coagulation profiles and IL-6
levels. The Ketorolac-Paracetamol group exhibited
a significant prolongation of BT at 24 and 48 hours
postoperatively. Ketorolac is known to cause prolonged
bleeding time and reduced platelet aggregation [3, 5].
In contrast, Paracetamol exerts minimal effects on
platelet aggregation and does not significantly prolong
the bleeding time [2]. Although classified as an NSAID,
Ibuprofen has been reported to have effects on plate-
let aggregation and coagulation that return to normal
within 24 hours after the last dose [6, 9]. The increased
bleeding time observed in the Ketorolac-Paracetamol
group indicates a potentially higher risk of bleeding
compared to the Ibuprofen-Paracetamol group, par-
ticularly in surgical procedures requiring meticulous
hemostatic control.

Furthermore, this study also examined the effects on
serum IL-6 levels, an important inflammatory marker.
The Ibuprofen-Paracetamol group demonstrated a
more significant reduction in serum IL-6 levels at 6
and 24 hours postoperatively compared to the Ketoro-
lac-Paracetamol group. IL-6 is a pro-inflammatory cy-
tokine released in response to tissue injury and surgical
stress [10], and it correlates with systemic inflammatory
response and pain intensity [18]. The greater suppres-
sion of IL-6 by the Ibuprofen-Paracetamol combina-
tion may reflect the stronger anti-inflammatory effects
of Ibuprofen compared to Ketorolac. This suggests that
Ibuprofen may be more effective in modulating the sys-
temic inflammatory response following surgery. Such a
mechanism could contribute to improved patient recov-
ery, although further investigations are warranted.

The strengths of this study include a double-blind
randomized clinical trial design, which helps mini-
mize bias. Objective measurements, such as coagula-
tion parameters and IL-6 levels, further enhanced data
robustness. However, several limitations of this study
should be noted. The limitation of this study is the
follow-up period, restricted to 48 hours postoperatively.

This short observation window limits the ability to as-
sess the potential long-term adverse effects associated
with the administration of Ibuprofen-Paracetamol and
Ketorolac-Paracetamol combinations. Therefore, fur-
ther studies with extended follow-up are necessary to
comprehensively evaluate the safety profiles of these
analgesic regimens.

The findings of this study support that the combina-
tion of Ibuprofen-Paracetamol offers analgesic efficacy
equivalent to that of Ketorolac-Paracetamol in gyne-
cological patients, with a more favorable coagulation
profile. This suggests that Ibuprofen-Paracetamol may
represent a safer analgesic option, particularly for pa-
tients at risk of bleeding or those undergoing proce-
dures with a high potential for hemorrhage. In addition,
it also has a better anti-inflammatory effect.

Future research should include longer follow-up
durations to evaluate the long-term impact on mor-
bidity related to bleeding and chronic pain. Broader
investigations of inflammatory markers and more com-
prehensive assessments of platelet function would also
provide deeper insights into the mechanisms of action
of these drug combinations. In addition, studies assess-
ing the cost-effectiveness and patient satisfaction of
both regimens are highly valuable.

Conclusion

The combinations of Ibuprofen-Paracetamol and
Ketorolac-Paracetamol demonstrated comparable ef-
ficacy in managing postoperative pain in gynecologi-
cal patients. Ibuprofen-Paracetamol combination did
not significantly affect coagulation profiles (CT and
BT), whereas the Ketorolac-Paracetamol combina-
tion significantly influenced coagulation profiles, spe-
cifically BT, at 24- and 48-hours post-surgery. Ibupro-
fen-Paracetamol combination resulted in lower I1L-6
levels at 6 and 24 hours postoperatively compared
to the Ketorolac-Paracetamol combination, showing
that more effective in suppressing the inflammatory re-
sponse. The selection of an analgesic regimen should
carefully balance pain control eflicacy, coagulation
safety profile, and the need to modulate the inflamma-
tory response on an individual patient basis.
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