Intraperitoneal instillation versus wound infiltration for
postoperative pain relief after cesarean delivery
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Abstract

Techniques and individuals: this is a prospective, random-
ized, double-blind, placebo-controlled trial was carried
out at the Department of Obstetrics and Gynecology of
both Menoufia University Hospital and, Abu Elmatamir
General Hospital. 306 women were scheduled to undergo
optional C/S through a Pfannenstiel incision under spi-
nal anasthesia, were 34 weeks or older, divided into three
groups, 102 of each 1- First, we injected 20 ml of nor-
mal saline into the uterine peritoneum just prior to fascia
closure. Next, 20 ml of a local anesthetic solution (10 ml
of 0.5% bupivacaine and 10 ml of 2% lidocaine mixture)
were injected subcutaneously before skin closure. 2- Sec-
ond group (IPLA): we injected (10 ml 0.5% bupivacaine
and 10 ml 2% lidocaine) into the uterine peritoneum, and
20 ml of normal saline was injected subcutaneously. 3-
Placebo group: we injected 20 ml of saline into both the
peritoneum of the uterus and subcutaneously.

Results: The pain scores at rest at 2, 12, and 24 hours do
not significantly differ across the three groups, (p >0.05)
(p=0.184, 0.359 and 1.633, respectively). The pain scores
after movement differ significantly only at two hours in
the group of intraperitoneal instillation Compared to sub-
cutaneous infiltration and placebo group, the IPLA group's
pain score is significantly reduced (p<0.05),(P=0.003,
0.112 and 0.156, respectively).

Conclusion: Administering lidocaine and bupivacaine in-
traperitoneally appears to be a useful technique for reduc-
ing post-caesarean pain, since it lowers the movement-re-
lated discomfort score in women undergoing caesarean
section under spinal anesthetic early.

Keywords: Intraperitoneal local anesthetic instillation,
local anesthetic wound infiltration, postcesarean analge-
sia.

Synopsis: The method of injection of lidocaine and bupi-
vacaine intraperitoneally appears is an effective technique
for decreasing post-cesarean pain, since it lowers the de-
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gree of pain during movement in women
having an early cesarean section while under
spinal anesthesia.

Introduction

The prevalence of cesarean sections (C/S)
varies by country but Surgical procedures
like these are among the most common. In
Egypt, the country is ranked first globally
in the number of C-section deliveries which
make up 72 percent of deliveries, in compar-
1son to an average of 25-30 percent world-
wide.(1) About 20% of newborns in Europe-
an nations are delivered by C/S. In the US,
C/S 1s the most often carried out inpatient
procedure. A figure of 57% has been reported
for the private health sector in South Africa.

Since C/S is associated with severe postop-
erative pain, gynecologists must ensure ad-
equate pain control after C/S, particularly in
the first 48 hours. Opioid-based analgesia is
frequently required, and it is the first choice,
both in the hospital and after discharge; how-
ever, it comes with anumber of side effects.(2,
3) Reducing the requirement for opioids after
C/S and optimizing postoperative analgesia
are critical for early mobilization, preventing
opioid-induced drowsiness, promoting new-
born care, preserving the mother-infant at-
tachment, enabling early release, and raising
patient satisfaction.(3, 4) Moreover, there is
a correlation between postpartum depression
and persistent pain and significant acute pain
after C/S.(5) For this reason, it is advised to
treat postoperative pain for C/S using a mul-
timodal strategy that combines systemic and
regional approaches.(6)

A post-operative analgesic regimen that is
effective, inexpensive, minimally intrusive,
and free of side effects is desirable.(7, 8) Al-
though there aren't many studies on the sub-
ject, peritoneal analgesia since postoperative
multimodal analgesia following gynecolog-
ical and abdominal procedures, including

C/S, has benefited from the use of intraper-
itoneal local anesthetic (IPLA) instillation.
Postoperative pain following C/S procedures
is mediated by somatic and visceral innerva-
tion.(9, 10)

Local anesthetic wound infiltration (LWI) is
another method for postoperative analgesia.
When used without long-acting intrathecal
opioid, LWI approaches have been demon-
strated to lower post-C/S pain scores and the
need for opioids. This effect is contingent
upon the function of parietal nociceptive af-
ferent neurons in triggering pain reduction
following surgery.(11-13)

In addition, it is difficult to determine which
of these approaches produces superior anal-
gesia due to the small number of randomized,
controlled trials.

Techniques and individuals

In our prospective, randomized, dou-
ble-blind, placebo-controlled clinical trial in-
vestigation, 306 pregnant womens who were
admitted for cesarean sections were included
in the obstetrics and gynecology departments
of Menoufia University Hospital and Abu El-
matamer General Hospital. The time frame
for conducting the study was June 1, 2023,
to November 30, 2023. The Hospital Eth-
ics Committee granted consent prior to the
study's launch. Every subject provided their
informed consent prior to taking part in the
research. In the current investigation, 396 pa-
tients were evaluated to see if they qualified
to take part. 306 people were recruited for the
trial as a consequence of 90 applicants de-
clining or being determined to be ineligible,
and 21 patients being removed from analysis
following randomization.

Inclusion Criteria

*  Age >18<40 years.

* 34 weeks or more gestation, scheduled
for elective C/S by Pfannenstiel incision
while sedated.
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Criteria for Exclusion

* Less than 18 years old or older than 40.
» Cautions related to neuraxial pain relief.

* Patient aversion, allergy to any medica-
tion used in the investigation.

e (QGeneral anesthesia is used if the BMI
(body mass index) exceeds 35 kg/m2.

* Neuralgia or chronic pain, diabetes, pre-
eclampsia, cardiovascular disease, and
intraoperative opioid use for pain relief.

* A history of drug abuse, mental illness, or
abdominal surgery.

* Uncontrollably bleeding throughout the
procedure, uterine atony, drain implanta-
tion at the point of infiltration, and inca-
pacity to comprehend a visual analogue
scale (VAS).

Methods

306 women who were scheduled to undergo
optional C/S through a Pfannenstiel incision
while sedated and were 34 weeks or older
were included in the study.

The following was applied to each patient:
» Athorough clinical examination and history.

» Laboratory investigations were con-
ducted on blood samples to test several
parameters such as serum transaminas-
es, uric acid, urea and creatinine levels,
blood grouping, and coagulation profiles.
Additionally, a comprehensive urine ex-
amination was performed.

After determining each patient's eligibility,
a lone researcher received signed informed
permission.

An arbitrary number table produced by a
computer was used to divide the patients into
three groups, each including 102 patients:

1. First, 20 ml of normal saline were inject-
ed into the peritoneum of the uterus just
prior to fascia closure. Next, 20 ml of a

local anesthetic solution (10 ml of 0.5%
bupivacaine and 10 ml of 2% lido-Caine
mixture) were applied locally via in-
vasion of subcutaneous wounds before
closing the skin.

2. Group 2 (IPLA): in this group, a local
anesthetic solution (10 ml 0.5% bupiva-
caine and 10 ml 2% lidocaine mix-true)
was injected into the peritoneum of the
uterus, and a local subcutaneous wound
injection (20 ml of normal saline) was
given.

3. Group 3 (the placebo group) involved
injecting 20 milliliters of saline into the
peritoneum of the uterus and administer-
ing 20 milliliters of normal saline locally
by subcutaneous wound infiltration.

Normal monitors were fitted immediately
upon the patients' arrival in the operating
room.

Spinal anesthesia was given in a seated po-
sition under aseptic conditions at the L3—-L.4/
L4-L5 interspace by the use of a 25-gauge
Whitacre spinal needle, An intrathecal mix-
ture of 15ucg fentanyl and 7 mg iso-baric
bupivacaine was delivered. Following the
intrathecal injection, with a height below the
right hip and a 15° left lateral tilt, the patient
was positioned supine on the operating table.

After arriving at the T4 sensory block level,
the procedure began by assessing the level's
perception of cold.

If the patient had reported pain after the pro-
cedure began, 50ug of fentanyl and 2 mg of
intravenous midazolam were given. In cas-
es where this continued, the patient was re-
moved from the research and IV ketamine
was given.

After the block, blood pressure was regularly
checked for 10 minutes at a time, and then
for 5 minutes during the procedure. Systolic
blood pressure 20% below baseline was re-
ferred to as hypotension. To maintain systolic
blood pressure, 10 mg boluses of ephedrine
were administered together with a fast col-
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loid or crystalloid infusion. In patients with
bradycardia (heart rate less than 50 beats per
minute), intravenous atropine (I mg) was
given.

Upon completion of the procedure, the sur-
geon was given two sterile, transparent, 20
ml syringes containing either saline or an-
esthetic solution. Twenty milliliters was in-
jected into the uterine peritoneum just prior
to fascia closure, and in accordance with
three groups: First group (LWI), Wecond
group (IPLA), and Third group (Placebo
group), twenty milliliters was supplied local-
ly through subcutaneous wound infiltration
prior to skin closure. Every patient received
care, unless it was not recommended.

After the procedure, all patients received 30
mg of intravenous ketorolac tromethamine
every 12 hours and 15 mg/kg of acetamin-
ophen every 6 hours for a minimum of 24
hours. Patients at the end of the procedure
should also be ordered IV fentanyl pa-
tient-managed pain relief (bolus dosage = 25
mg, 10 min lockout interval, maximum dose
=200 mg/4 h, with no background infusion).

Using a VAS 0-100 mm (0 = no pain, = 100
the worst discomfort imaginable), the pain
ratings both when moving and when at rest
(moving forward and backward while sitting
in bed). were assessed 2, 12, and 24 hours
after surgery.

The patients' age, height, weight, BMI, gesta-
tional week, and the length of the procedure
(the time between making a skin incision and
closing it) were noted.

The main result was the pain score after 24
hours of movement. Maternal satisfaction
and the level of pain both at rest and when
moving at 2, 12, and 24 hours were the sec-
ondary objectives.

Ethical consent:

The Menoufia University Academic and Eth-
ical Committee gave its clearance for the
project. All study participants provided writ-
ten informed consent after being informed of

our research goals. This study was conducted
in compliance with the Declaration of Hel-
sinki of the World Medical Association. Hu-
man subjects code of ethics.

Statistical analysis:

The IBM SPSS software package version
20.0 was utilized for analysis once data was
loaded into the computer. (Armonk, NY:
IBM Corp.) Utilizing percentages and num-
bers, the qualitative data was described. The
Kolmogorov-Smirnov test was used to con-
firm that the distribution was normal. The
phrases range (minimum and maximum),
mean, standard deviation, median, and inter-
quartile range (IQR) were employed to char-
acterize quantitative data. The 5% level of
significance was applied to the results.

The tests that were employed were:

1. Chi-square test: Comparing categorical
variables across various groupings.

2. The F-test (ANOVA): To compare more
than two groups for normally distributed
quantitative variables, use the Post Hoc
test (Turkey) for pairwise comparisons.

3. The Monte Carlo adjustment: When
more than 20% of the cells have an ex-
pected count of less than 5, chi-square
correction is required.

4. The Wallis-Kruskal test: To compare
more than two groups for quantitative
variables with aberrant distributions.

5. Repeated measures ANOVA: When
comparing more than two periods or
stages for quantitative variables with a
normally distributed distribution, use the
Post Hoc test (adjusted Bonferronal) for
pairwise comparisons.

Results

396 patients were assessed to see if they
qualified for the trial. Thirty-six patients
were recruited into the trial after fifty-three
patients were excluded for not matching the
eligibility criteria. Following randomization,

64 Egypt.J.Fertil.Steril. Volume 29, Number 5, Sep. - Oct., 2025



Asmaa Attia Shamsia

twenty-one patients were not included in the
analysis. The installation of a drain in the in-
filtration site was a procedural violation that
resulted in nineteen patients. Eight of these
patients were assigned to the LWI group, six
to the IPLA group, and five to the placebo

group.
The final intention to treat analysis included
three hundred and six patients.

There are no statistically obvious variations
in our investigation in age between the three
groups, p < 0.05), as indicated (Table I).
There are no statistically significant varia-
tions in gestational age (p < 0.05) between
the three groups, as seen by (table II). There
were no appreciable variations in the opera-
tion's duration among the three groups (p >
0.05) as demonstrated by (Table III). There
are no statistically significant variations in
gravidity or parity (p > 0.05) between the
three groups, according to (table IV). There
were statistically obvious variations in (p <
0.05) but not significant values in weight or
height between the three groups as indicat-
ed by (table V). The pain scores at rest at 2,
12, and 24 hours do not significantly differ
across the three groups, (p >0.05) as this ta-
ble demonstrates (table VI).

The pain scores at two hours after movement
differ significantly across the three groups,
Compared to the intraperitoneal instillation
and placebo groups, the IPLA group's pain
score is significantly reduced (p<0.05).

However, at 12 and 24 hours, there is no dis-
cernible variation in any group's pain score
when moving as demonstrated by (table VII)

Discussion

In our study, we discovered that the pain
scores postoperatively at rest at 2, 12, and
24 hours p<0.05 did not differ statistically
(p = 0.184, 0.359 and 1.633, respectively).
There were notable variations in the three
groups' pain scores on movement at two
hours, but not at twelve or twenty-four hours.

The group receiving intraperitoneal instilla-
tions had lower pain scores than the place-
bo group and the intraperitoneal instillation
group (p<0.05) (p = 0.003, 0.112 and 0.156,
respectively).

The first Randomized, Double-Blind, Pla-
cebo-Controlled Trial by Patel R. et al. (14)
provided support for the current study by
examining the impact of intraperitoneal lido-
caine instillation on pain following cesarean
delivery. Under spinal anesthesia, 244 wom-
en had been checked out for elective cesar-
ean deliveries randomly assigned to receive
an injection of lidocaine (20 mL 2% lido-
caine with epinephrine) or a placebo (20 mL
normal saline) into the peritoneal cavity just
prior to parietal peritoneum or fascia closure.

In patients given intraperitoneal lidocaine,
they did not see any statistically significant
variation in the primary result, discomfort on
mobility at 24 hours following cesarean sec-
tion. In comparison to the placebo group, the
lidocaine group showed significantly lower
pain scores two hours after cesarean deliv-
ery, and a much smaller number of women
requested opioid analgesia for postoperative
pain.

According to a Cochrane database analysis
(15), local anesthetic-induced wound infiltra-
tion was linked to a reduction in opioid intake
24 hours following cesarean delivery, but it
had no effect on VAS ratings. Only individu-
als who did not receive intrathecal morphine
showed a reduction in opioid intake follow-
ing other meta-analyses from 2016 and 2021.
(13, 16)

According to Tverskoy et al (17), pain scores
were shown to decrease in the 48 hours fol-
lowing cesarean section. There have also
been reports of postoperative pain relief last-
ing up to 10 days. (18) Additionally, several
investigations conducted in various surgical
specialties have documented a supplemen-
tary advantage when combining adrenaline
with local anesthetic for wound infiltration.
(16-19) As used in other studies, adrenaline
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may have helped to improve postoperative
VAS scores, extend the duration of bupiva-
caine's effect, and further reduce the use of
opioids. (16, 17)

In their study, Tharwat et al. (19) evaluated
the safety and effectiveness of the infiltration
of the incision with lidocaine and epinephrine
vs lidocaine alone for the purpose of lower-
ing pain postoperatively during sedation.
They discovered that the duration of the ef-
fects of local anesthetics was extended when
epinephrine was administered in addition to
them. Owing to taking the benefit of the syn-
ergistic actions of these local anesthetics, we
combined long-acting bupivacaine with lido-
caine in our trial in order to give superior,
longer-lasting analgesia. When compared to
normal saline, they observed no discernible
variation in the duration between the initial
request for analgesic medication via intra-
peritoneal instillation or local infiltration.

Furthermore, Gozdenur Dagasan Cetin et
al. A prospective randomized, double-blind,
placebo-controlled trial (20) involved 150
pregnant females going through an elective
cesarean section.

While sedated under spinal anasthesia. With
subcutaneous (IV) lidocaine infusion for the
management of postoperative pain following
cesarean section, no statistically significant
distinction was found between the two groups
with respect to demographic information.

As a result, the pain scores postoperatively at
rest at 2, 12, and 24 hours (p = 0.314, 0.343,
and 0.735, respectively) and on movement at
12 and 24 hours (p =0.318 and 0.642, respec-
tively) did not differ statistically between
the groups. When comparing Group IPLA
to Group Placebo, the pain scores during
movement at two hours were considerably
decreased (p = 0.047). The time to first an-
algesic request and total fentanyl usage did
not substantially change across the groups.
Assess the injection of lidocaine intraperito-
neally (IP).

Adesope et al. (13) introduced a meta-analy-

sis and systematic review of 21 studies. The
findings demonstrated a substantial drop in
pain ratings throughout rest and activity 24
hours after surgery. In this meta-analysis,
women who weren't given intrathecal mdor-
phine (ITM) saw a drop in opioid intake in
particular, There was not a discernible differ-
ence between the groups.

One possible explanation for the discrepan-
cy in the outcomes could be that randomized
controlled studies based on ITMs were in-
cluded in the meta-analysis.

Since our goal was to evaluate the exact ef-
fect of IPLA or LWI on post-caesarean pain
relief without the use of morphine, we avoid-
ed using I'TM in our trial.

Shahin AY & Osman AM (21) corroborat-
ed our findings, reporting that control group
patients on the first postoperative day, there
was a substantial increase in the general ab-
dominal VAS (4.4 + 1.4 vs. 2.8 + 1.3, with a
range of 2.0 to 7.0 in both groups, P<0.001)
in terms of abdominal pain scores than lido-
caine group patients. The results of this study
revealed that the IpAl group had substantial-
ly low pain scores than the other study group.

Another double-blind, randomized, place-
bo-controlled study by Abu-Zaid A (22) With
TAH, The aim of the research was to evalu-
ate the efficiency of intraperitoneal lidocaine
injection in the management of postoperative
pain. Participants in a double-blind, random-
ized, placebo-controlled experiment were
Forty females having complete abdominal
hysterectomy procedures. Two groups of pa-
tients were formed at random, each with the
same number of patients: 20 in the lidocaine
group and 20 in the normal saline group. 50
mL of 0.8% lidocaine with epinephrine was
given to the lidocaine group, while 50 mL of
0.9% saline was given to the placebo group.
The lidocaine group showed significantly
reduced means of pain scores at different
periods P < 0.05) in relation to the placebo
group. But there was no discernible variation
in the average dosage of opioid consumption
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throughout a 24-hour period between the two
groups (P = 0.785). Comparable to the sa-
line group, the lidocaine group's patient sat-
isfaction score was considerably greater (P
= 0.034). After total abdominal hemectomy
(TAH), an efficient and secure method for
managing postoperative pain is to inject 50
mL of 0.8% lidocaine with epinephrine intra-
peritoneally. However, this method is unable
to lower opioid intake more than 24 hours
following TAH.

In a research conducted on patients having
gynecological laparoscopy, Abdelazim et
al. (23) discovered that intraperitoneal lido-
caine, as opposed to saline, can consider-
ably lower pain and narcotic intake over the
course of the first 24 hours following surgery.
Certain investigations have demonstrated the
effectiveness of intraperitoneal instillation
of lidocaine in the relief of pain following
gynecological procedures. Additionally, re-
search on patients undergoing other abdom-
inal procedures showed that intraperitoneal
lidocaine was effective in minimizing post-
operative pain.

During gynecologic laparoscopy, intraper-
itoneal injection of local anesthetic consid-
erably reduce discomfort during a 6-hour
period following the procedure, but had lit-
tle effect 24 hours later, according to a sys-
tematic study. (24) TAH, or total abdominal
hysterectomy, results in severe tissue dam-
age. Because lidocaine causes a stronger in-
flammatory response, it is more effective for
procedures that result in more tissue damage.

An extra comprehensive analysis found that
intraperitoneal local anesthesia was found
to be effective in eight randomized trials in-
volving gastrointestinal and gynecological
surgery to decrease postoperative pain but
did not increase opioid use. These findings
are consistent with our own research.(25)

Our study is subject to the following re-
strictions:

The first issue was that the sensory block
wasn't evaluated until two hours following

the operation. The SA's residual eftects could
have an impact on the pain ratings.

Since the majority of patients were released
from the hospital 24 hours following surgery, at
that moment, we could only assess pain scores.

Third, neither the primary nor secondary
goals of our study included patient recovery
when we were designing it. It may be possi-
ble to schedule follow-up research to assess
how these analgesic techniques affect the
quality of obstetric recovery.

Conclusions

Administering lidocaine and bupivacaine in-
traperitoneally appears to be a useful tech-
nique for reducing post-cesarean pain, since
it lowers the degree of pain during movement
in women having an early cesarean section
while under spinal anesthesia.

To contrast the effectiveness of intraperitone-
al instillation with other successful strategies
for reducing pain following cesarean deliv-
ery, more extensive, randomized studies are
required. Additionally, research is needed to
determine the safest amount of epinephrine
to add to the anesthetic solution in order to
obtain the optimum analgesia.
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Table I: Analysis of the three research groups regarding to age.

Age (years) Groupl (n=102) Group2 (n=102) Group3 (n=102) F p
Min. — Max. 18.0-39.0 19.0 - 40.0 19.0-39.0
Mean + SD. 29.14 £ 6.09 29.81 £6.27 30.31 +£5.86 0.963 0.383
Median (IQR)  29.0 (25.0-34.0)  29.50(25.0-36.0)  31.0(26.0—36.0)

IQR: Inter quartile range

SD: Standard deviation

F: F for One way ANOVA test.

p: p value for comparing between the three studied groups.

*: Statistically significant at p < 0.05

Group 1: LWI(local wound infilteration) Group 2: IpLA (intraperitoneal local anesthetic) Group 3: Placebo

Table I1: Analysis of the three research groups regarding to gestational age.

Gestational age Group1 (n=102) Group2 (n=102) Group3 (n=102) F p
Min. — Max. 26.0-72.0 26.0-41.0 36.0—-41.0

Mean + SD. 38.82+8.23 37.26 +3.14 38.73+1.22 2950 0.044
Median (IQR) 38.0(36.0-39.0)  38.0(36.0-39.0) 39.0(38.0-39.0)

IQR: Inter quartile range

SD: Standard deviation

F: F for One way ANOVA test.

p: p value for comparing between the three studied groups.

*: Statistically significant at p < 0.05

Group 1: LWI(local wound infilteration) Group 2: IpL A (intraperitoneal local anesthetic) Group 3: Placebo
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Table III: Analysis of the three research groups regarding to the length of operation.

Duration of

operation Group1l (n=102) Group2 (n=102) Group3 (n=102) F p
(min.)
Min. — Max. 35.0-60.0 36.0-62.0 35.0-62.0
Mean + SD. 47.25+6.28 47.74 £ 5.85 48.04 +7.04 0.388 0.679
Median (IQR) 47.50(43.0-51.0) 48.0(44.0-51.0) 48.0(43.0-51.0)
IQR: Inter quartile range SD: Standard deviation F: F for One way ANOVA test.

p: p value for comparing between the three studied groups.
*: Statistically significant at p < 0.05
Group 1: LWI(local wound infilteration) Group 2: IpL A (intraperitoneal local anesthetic) Group 3: Placebo

Table I'V: Analysis of the three research groups regarding to the gravidity and parity.

((l‘;r;ni[())zl) ((;r;nil()) 22) ((;1‘2‘;[(; 23) ngtg .of p
No. % No. % No. %
Gravidity
1 16 15.7 14 13.7 18 17.6 i
2 24 23.5 15 14.7 19 18.6 3?65?3 0.467
>3 62 60.8 73 71.6 65 63.7
Min. — Max. 1.0-8.0 1.0-8.0 1.0-6.0
Mean + SD. 3.12+1.56 331 +1.51 3.04 +1.39 H=1.633 0.442
Median (IQR) 3.0(2.0-4.0) 3.0(2.0-4.0) 3.0(2.0-4.0)
Parity
Nullipara (0) 16 15.7 14 13.7 18 17.6 i
Primi (1) 28 27.5 22 21.6 26 25.5 1%9:0 0.747
Multipara (<2) 58 56.9 66 64.7 58 56.9
Min. — Max. 0.0-4.0 0.0 -4.0 0.0-4.0
Mean + SD. 1.75+1.16 1.96 +1.19 1.82 +1.26 H=1.904 0.386
Median (IQR) 2.0(1.0-3.0) 2.0(1.0-3.0) 2.0(1.0-3.0)
X?: Chi square test MC: Monte Carlo H: H for Kruskal Wallis test

p: p value for comparing between the three studied groups.
Group 1: LWI(local wound infilteration) Group 2: IpLA(intraperitoneal local anesthetic) Group 3: Placebo
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Figure (1): Analysis of the three research groups
regarding to pain scores (at rest)
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Figure (2): Shows analysis of the three research groups
regarding to movement-related pain score
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