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ARTICLE INFO Abstract
Background. Postoperative pain is one of the major challenges of cesarean sections
Avrticle History: and has many complications such as nausea, vomiting, chills, and hemodynamic
Received: 2 Nov 2024 disturbance. Therefore, in the present study, we aimed to compare the effectiveness
revised: 30 May 2025 of intravenous Acetaminophen and Ketorolac with Fentanyl for post-cesarean pain
Accepted: 3 Jun 2024 control after spinal anesthesia.
ePublished: 13 Sep 2025 Methods. A total of 100 patients who were candidates for cesarean section with
spinal anesthesia were included in this study. Patients were divided into two groups
Keywords: of 50 people. Patients in group B received 20 mL of fentanyl mixed with 80 mL of
e Acetaminophen normal saline, and patients in group A received 3 g of acetaminophen and 30 mg of
e Ketorolac ketorolac in normal saline. Pain score, vomiting, nausea, and sedation were
o Fentanyl evaluated at different time points, and the data were analyzed using SPSS.
o Postoperative pain Results. The mean age of patients was 28.63+6.42 years, 28.62+6.68 years in group
o (St B and 28.64+6.42 years in group A. There was a significant difference in the pain
« Spinal score between the two groups 6 and 24 hours after surgery. The nausea and

vomiting score in group A was significantly lower compared to group B. The mean
sedation score in group A was significantly higher compared to group B.
Conclusion. The efficacy of intravenous acetaminophen and ketorolac was similar
to that of fentanyl in post-cesarean pain control at 2 and 12 hours; however, this
combination was more efficient than fentanyl at 6 and 24 hours and had fewer side
effects.

Practical Implications. To manage pain following a cesarean section and
potentially other surgical procedures, intravenous acetaminophen and ketorolac can
be used instead of fentanyl without increasing complications.
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Extended Abstract
Background

Cesarean delivery, once life-saving, is now
increasingly common, demanding anaesthetic

techniques and post-operative analgesia strategies.
Spinal anaesthesia is preferred for elective cases,
whereas general anaesthesia remains vital in
emergencies. Optimal pain control after surgery
relies on a multimodal strategy combining agents
with different mechanisms to limit opioid exposure
and its respiratory and CNS adverse -effects.
Intravenous acetaminophen has a faster onset of
action (5-10min), longer duration of action (4-6h),
and fewer side-effects than meperidine, while
ketorolac, a parenteral NSAID that blocks
prostaglandin synthesis, provides short-term relief for
moderate-to-severe pain. Co-administration of these
two non-opioids can deepen and prolong analgesia.
In contrast, fentanyl, an opioid 80 times stronger than
morphine, remains a mainstay for intra-operative
sedation and post-operative infusion. However, its
six-hour elimination half-life and risk of respiratory
depression highlight a safety gap. This study
compared 1V acetaminophen+ketorolac with fentanyl
infusion for post-cesarean pain control after spinal
anesthesia at Alavi Hospital, Ardabil, Iran.

Methods

This randomized double-blind clinical trial was
conducted in 2019 on pregnant women with
indications for cesarean section at Alavi Hospital,
Ardabil, Iran. After obtaining informed consent and
ethical approval (IR AUMS.REC.1398.241) and
registering the study in the Iranian Registry of
Clinical Trials (IRCT20190518043628N1), 100
participants were randomly assigned into two groups
of 50 using simple block randomization. All patients
underwent spinal anesthesia using a 25-gauge cutting
needle and 22mL of 0.5% bupivacaine
(AstraZeneca). The surgery duration ranged from 1
hour to 1 hour and 15 minutes. After surgery and in
the absence of complications, patients were
transferred to the recovery room for intervention.
Patients with known drug allergies, history of opioid
use, or unwillingness to participate were excluded

from the study. In Group A, the analgesic regimen
consisted of 20 mL fentanyl and 80 mL normal saline
(total volume of 100 mL), and in Group B, 3 ¢
acetaminophen and 30 mg ketorolac (Iran Exir Co.)
were diluted in 200mL normal saline. Both regimens
were administered using an infusion pump at a rate
of 4mL/h. Drug administration was performed by the
anesthesia resident (first blinding), and data
collection was conducted by a blinded obstetrics
resident (second blinding). Demographic data, vital
signs, pain severity (NRS), nausea and vomiting
score (N&V), level of sedation (Ramsay Sedation
Scale), analgesic requirements at 2, 6, 12, and 24
hours post-operation, and time to first analgesic
request were recorded. Data analysis was performed
using SPSS version 25.0. Statistical tests included t-
test, Mann-Whitney U test, repeated measures
ANOVA, Chi-square test, and paired t-test. A P-
value of less than 0.05 was considered statistically
significant. All data were presented as
meanzstandard deviation.

Results

The mean age of participants was 28.63+6.52
years, with similar distributions in the fentanyl group
(28.62+6.68 years) and the acetaminophen-ketorolac
group (28.6%6.42 years). Most patients in both
groups were within the age range of 21-30 years.
The mean maternal weight was 84.02+13.11kg, with
no significant difference between groups (P=0.12).
Pain intensity trends over time were analyzed using
repeated measures ANOVA. The results of
Mauchly’s test indicated a violation of sphericity
(P<0.01); therefore, the Greenhouse-Geisser
correction was applied. While there was no
significant difference between groups (P=0.479,
F=0.506), the within-subjects effect showed a
significant change in pain over time (P=0.001,
F=933.557). Pain was assessed at 2, 6, 12, and 24
hours postoperatively. At 2 hours, the mean pain
score (NRS) was 8.0+0.56 in the fentanyl group and
8.62+0.49 in the acetaminophen-ketorolac group,
with no significant difference. However, at 6 hours,
the  acetaminophen-ketorolac  group  reported
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significantly lower pain levels compared to the
fentanyl group. At 12 hours, there was no significant
difference between groups. At 24 hours, the fentanyl
group had significantly lower pain scores than the
acetaminophen-ketorolac group (P=0.015).

The mean nausea and vomiting score was
significantly lower in the acetaminophen-ketorolac
group (1.92+0.69) compared to the fentanyl group
(2.26£0.67) (P=0.015). Sedation scores showed no
significant difference between the groups (P=0.09),
with mean scores of 0.74+0.44 (fentanyl) and
0.58+0.54 (acetaminophen-ketorolac).

Side effects, including headache, dizziness,
drowsiness, restlessness, nausea, and hallucinations,
were also evaluated. Drowsiness was significantly
more common in the fentanyl group, while gastric
discomfort was more prevalent in the
acetaminophen-ketorolac group. No significant
differences were observed in other side effects.

Vital signs were compared within and between
groups using paired and independent t-tests.
Significant changes were observed in all parameters
in the fentanyl group post-intervention. Between-
group analysis also revealed significant differences in
all measured variables after the intervention.

Conclusion

The mean age of the patients in the present study
was 28.63+6.52 years. The incidence of nausea was
significantly lower in the acetaminophen-ketorolac
group, while sedation scores did not differ between
groups. Drowsiness was more common in the group
that received fentanyl, and stomach pain was more
common in the group that received acetaminophen-
ketorolac. Pain intensity was significantly lower at 6
hours in the acetaminophen-ketorolac group and at
24 hours in the fentanyl group, with no significant
differences at 2 and 12 hours. These findings align
with previous studies showing that non-opioid
analgesics such as acetaminophen and ketorolac can
effectively reduce postoperative pain. These
analgesics have fewer side effects compared to
opioids. Combining acetaminophen with other
analgesics enhances pain control. Some studies noted
similarity in pain control between ketorolac and
morphine, with ketorolac causing fewer side effects.
Combining acetaminophen and ketorolac is justified
due to its efficacy and safety, supporting its use as an
alternative or adjunct to opioids like fentanyl.
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