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Abstract: Background: Cesarean section is a common surgical procedure, and effective postoperative 

pain management is crucial. This study aims to compare the analgesic efficacy of intraperitoneal local 

anesthetic (IPLA), rectus aponeurosis infiltration (RAI), and local anesthetic wound infiltration (LWI) 

with intrathecal morphine (ITM) in elective cesarean sections under spinal anesthesia. Methods: A 

total of 46 pregnant women undergoing elective cesarean section under spinal anesthesia were 

randomly assigned to two equal groups: LWI+RAI+IPLA and Morphine. Both groups received spinal 

anesthesia with 0.5% bupivacaine and 15 µg fentanyl, while the Morphine group also received 150 

µg morphine. The LWI+RAI+IPLA group was administered 30 mL of local anesthetic solution 

postoperatively. The primary outcome was total morphine consumption within 24 hours, and 

secondary outcomes included pain scores and opioid-related side effects. Results: Except for height 

(p=0.023), demographic characteristics were similar. No significant differences were observed in pain 

scores (p > 0.05) or morphine consumption (p=0.075). However, pruritus was significantly higher in 

the Morphine group (p=0.032). Nausea and vomiting occurred in 30.4% of Group M and 8.7% of 

Group LWI+RAI+IPLA, while pruritus affected 34.8% and 8.7%, respectively. Conclusions: Local 

anesthetic infiltration and peritoneal instillation provided comparable analgesia to ITM while 

reducing opioid-related side effects. 

Keywords: post-cesarean analgesia; intrathecal morphine; wound infiltration; rectus aponeurosis 

infiltration; intraperitoneal instillation 
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Cesarean delivery (CD) is one of the most commonly performed surgical procedures, and its 

frequency is on the rise [1]. Ensuring adequate pain control after CD is a significant concern for 

anesthesiologists, often necessitating the use of opioids both during hospitalization and after 

discharge [2]. Proper pain management and minimizing opioid use after CD are crucial for 

preventing opioid-induced sedation, supporting the mother’s ability to care for and breastfeed the 

newborn, fostering mother-baby bonding, enabling early discharge, and improving patient 

satisfaction [3,4]. Additionally, effective analgesia promotes early mobilization, reducing the risk of 

thromboembolism, and is essential for preventing chronic pain development [5–8]. Thus, effective 

management of post-cesarean pain benefits both the mother and the baby, regardless of the level of 

relief achieved. 

Consequently, for postoperative pain control, a multimodal strategy combining systemic and 

regional approaches is advised [9]. Both a somatic component from the wound site and a visceral 

component from uterine and abdominal manipulation contribute to post-cesarean delivery pain 

[10,11]. The most widely utilized and proven opioid for post-CD analgesia is intrathecal morphine 

(ITM). According to a study, 150 mcg of ITM is the effective dose for postoperative analgesia in 90% 

of patients (ED90) following CD when used as part of a multimodal analgesic regimen [12]. 

Even though intrathecal morphine (ITM) has a longer duration of action than lipophilic opioids, 

it can cause unwanted side effects as delayed respiratory depression, nausea, vomiting, and itching 

in mothers. These side effects can have a detrimental influence on patient satisfaction overall [13,14]. 

Alternative analgesic techniques that decrease opioid use are required in order to lessen these side 

effects and offer efficient analgesia to patients who are unable to receive long-acting neuraxial opioids 

for any reason. Intraperitoneal local anesthetic instillation (IPLA) is one such method. In order to 

prevent visceral afferent signals and influence the area of administration, local anesthetics (LA) cause 

a reversible disruption of nerve impulse transmission [15]. This may lessen the impression of pain by 

altering visceral nociception and associated nausea reactions [16]. 

Compared to the placebo group, fewer women in the intraperitoneal lidocaine group sought 

opioids for severe postoperative pain, and lidocaine also decreased early postoperative pain, 

according to a randomized, placebo-controlled study examining the efficacy of intraperitoneal 

lidocaine in reducing post-cesarean pain [17]. Local anesthetic wound infiltration (LWI) is an 

additional method [18]. Since the inflammatory reaction to the surgical wound causes some 

postoperative pain, lowering this inflammation may help with analgesia [19]. Local anesthetic wound 

infiltration for post-cesarean analgesia has been shown to effectively relieve postoperative pain, 

according to a comprehensive review and meta-analysis [18]. 

The combination of IPLA, LWI, and RAI with a placebo for analgesia during cesarean delivery 

under general anesthesia has been compared in one randomized controlled trial in the literature [20]. 

It is logical to believe that following a cesarean section, local anesthetic instillation into the 

peritoneum and infiltration into all layers of the abdomen may improve postoperative analgesic 

efficacy. 

In order to reduce post-cesarean pain in women undergoing elective cesarean delivery under 

spinal anesthesia (SA), we expected that the combination of IPLA, LWI, and RAI would have 

analgesic efficacy comparable to intrathecal morphine (ITM). Furthermore, we investigated the 

hypothesis that the combination of local anesthetic instillation into the peritoneum and infiltration 

into all layers of the anterior abdominal wall would provide postoperative pain scores comparable 

to ITM while lowering the frequency of opioid-related adverse effects. 

2. Materials and Methods 

46 pregnant women, ages 18 to 50, with ASA II classification, full-term singleton pregnancies, 

scheduled for elective cesarean sections with Pfannenstiel incisions under spinal anesthesia at 

Atatürk University Medical Faculty Hospital, participated in this prospective randomized double-

blind study. All patients provided written informed consent, and the study was authorized by the 

Atatürk University Medical Faculty Hospital Ethics Committee (Ethical Committee No: 
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B.30.2.ATA.0.01.00/339). Before the first patient was enrolled, the study was listed on clinicaltrials.gov 

(NCT05405049). 

The study excluded patients who were contraindicated for neuraxial anesthesia, declined to 

participate, had a BMI > 35 kg/m2, ASA ≥ 3, diabetes, preeclampsia, cardiovascular disease, chronic 

pain or a history of neuropathic pain, had received intraoperative opioids for pain, had undergone 

abdominal surgery in the past, had been switched to general anesthesia after spinal anesthesia failed, 

had excessive bleeding or uterine atony during surgery, had drains in the infiltration area, were 

unable to comprehend the VAS, or had a history of drug addiction or mental health conditions. 

The Visual Analog Scale (VAS), with 0 representing no pain and 100 representing the worst 

suffering possible, was explained to the patients prior to the procedure, the study’s goal, and its 

application during the postoperative phase. A statistician-managed computerized random number 

table was used to randomly allocate the patients to two equal groups, Group LWI+RAI+IPLA and 

Group M (Group Morphine). Randomization codes were used to consecutively number opaque 

envelopes. Before spinal anesthesia was administered, the principal investigator opened these 

envelopes and got the sterile medications ready for the surgeon. The intraoperative and postoperative 

data were recorded by a different anesthesiologist who was blind to the research groups. Both the 

patients, surgeons, and the person evaluating the patients during and after surgery were blinded to 

the group assignments. 

As soon as the patient walked into the operating room, standard ASA monitoring was put into 

place. A 25-gauge Whitacre needle was used to inject spinal anesthesia at the L3-L4 or L4-L5 

intervertebral area after the patients had been seated and their skin had been sterilized and localized 

with 2% lidocaine. For women undergoing cesarean sections, Group IPLA+RAI+LWI administered a 

0.5% bupivacaine with 15 µg fentanyl solution that was calibrated for body weight and height. Group 

M received a similar 0.5% bupivacaine solution with 150 µg of morphine and 15 µg of fentanyl after 

height and body weight were taken into account [21]. 

After the procedure, the patients were positioned supine with a 15° angle and left uterine 

displacement. Noninvasive blood pressure was measured every minute for the first 15 minutes after 

spinal anesthesia, then monitored at 3-minute intervals until the end of the operation. Sensory block 

levels were assessed by checking for cold sensory loss, and the operation began once the T4 level was 

reached. Hypotension was defined as a decrease in systolic blood pressure of 20% or more below the 

baseline value. In the case of hypotension, intravenous (IV) norepinephrine (5 µg) or ephedrine (5 

mg) was administered until blood pressure returned to baseline, depending on the patient’s heart 

rate. For persistent or recurrent hypotension, vasopressor therapy was repeated every minute. 

Bradycardia was defined as a heart rate below 50 beats per minute, and in this case, 1 mg IV atropine 

was administered. If the patient experienced pain during the operation, 25-50 µg IV fentanyl was 

given, as per the anesthesiologist’s preference. All patients were given 4 mg IV ondansetron for 

nausea prophylaxis. After the baby was delivered, oxytocin was administered according to 

institutional protocol. 

In Group LWI+RAI+IPLA, after the delivery of the newborn and placenta, the uterus was closed. 

After the accumulated blood in the pelvis was carefully wiped with surgical towels and hemostasis 

was achieved, a sterile solution containing 15 ml of 0.5% bupivacaine, 15 ml of 2% lidocaine, and 

1:200,000 epinephrine was prepared for the surgeon. A total of 10 ml of this solution was carefully 

dripped into the uterine peritoneal area in all four quadrants of the uterus before the fascia was 

closed. The parietal peritoneal layer was left open in all patients, as it was not sutured during the 

surgical procedure at the institution. Subsequently, 10 ml of the solution was infiltrated into the edges 

of the rectus aponeurosis, and the remaining 10 ml was infiltrated subcutaneously at the wound site 

(Figure 1). 
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Figure 1. Illustration of LWI+RAI+IPLA. 

Similar to Group LWI+RAI+IPLA, Group M received 30 milliliters of saline in the same amounts 

and at the same locations. Patients received 50 mg of dexketoprofen and 1 g of paracetamol 

intravenously (IV) 30 minutes prior to the procedure’s conclusion. All patients received conventional 

multimodal analgesia following the procedure, which included intravenous dexketoprofen 50 mg 

every 12 hours for the following 24 hours and intravenous paracetamol 15 mg/kg every 6 hours. It 

was intended to provide 2 mg of morphine subcutaneously, with a maximum dose of 20 mg every 4 

hours, if the patient’s pain score was greater than 3 during the first 24 hours. In the case of nausea 

and vomiting, IV ondansetron 4 mg was given and repeated every 8 hours if necessary. If pruritus 

occurred, a 10 mg cetirizine tablet was administered. 

Nausea and vomiting were evaluated on a scale of 0 to 3: 0 = no nausea or vomiting, 1 = mild 

nausea not requiring treatment, 2 = moderate nausea responding to treatment, 3 = severe nausea or 

vomiting not responding to treatment. Itching was also rated on a scale of 0 to 3: 0 = no itching, 1 = 

mild itching not requiring treatment, 2 = moderate itching responding to treatment, 3 = severe itching 

not responding to treatment. 

A 5-point rating system was used to gauge patient satisfaction 24 hours after surgery (1 being 

extremely displeased, 2 being dissatisfied, 3 being mild, 4 being satisfied, and 5 being very satisfied). 

The Pasero Opioid-Induced Sedation Scale was used to measure the degree of sedation [22]. 

Additionally, patients were observed for respiratory depression, which is characterized by a 

respiratory rate of less than eight breaths per minute. For the first 12 hours, the respiratory rate and 

sedation levels were checked hourly; for the next 12 hours, they were checked every two hours. 

Pain during movement (such as moving forward and backward in bed) and at rest (lying 

motionless in bed) was assessed using a Visual Analog Scale (VAS, 0-100 mm, where 0 = no pain and 

100 = worst possible pain) at postoperative 2, 4, 6, 12, and 24 hours. Data collected included patients’ 

age, weight, height, BMI, gestational age, operation time (from the beginning of the skin incision to 

the end of skin closure), maximal block level, time to the first opioid requirement (from spinal 

anesthesia administration to the first opioid use), time to return of bowel movements (defined as the 

time from the end of the operation to the first passage of gas), local inflammation at the wound site, 

conversion to general anesthesia, and maternal satisfaction. 
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The amount of morphine taken overall within the first 24 hours after surgery was the main result. 

The pain scores at rest and during movement at 2, 4, 6, 12, and 24 hours were one secondary outcome. 

The duration until the first opioid need and the prevalence of opioid-related adverse effects, such as 

nausea, vomiting, pruritus, drowsiness, and respiratory depression, were additional secondary 

outcomes. 

Sample Size 

According to Anthony A. Bamigboye et al.’s study [20], 400 ± 147 mg of pethidine were taken in 

the first 24 hours after surgery by the group that received an intraperitoneal drip in addition to local 

anesthetic infiltration into the wound. The G*Power program was used to determine that, with 80% 

power and a 95% confidence level, 23 participants per group (a total of 46 participants) would be 

needed for the study in order for the 80 mg difference in consumption between this group and the 

morphine group to be statistically significant. 

Statistical Analysis 

To analyze the data, the IBM SPSS 20 statistical software was used. A mean, standard deviation, 

median, minimum, maximum, percentage, and number were used to display the data. The Q-Q plot, 

skewness, kurtosis, Shapiro-Wilk test, and Kolmogorov-Smirnov test were used to evaluate the 

normal distribution of continuous values. 

If the normal distribution condition was satisfied, the Independent Samples t-test was employed 

for comparisons between two independent groups; if not, the Mann-Whitney U test was employed. 

When the normal distribution requirement was satisfied, the Repeated Measures ANOVA test was 

employed for comparisons with more than two dependent groups; otherwise, the Friedman test was 

employed. Depending on the sphericity condition, the Repeated Measures ANOVA test was 

conducted using either the Sphericity Assumed or Greenhouse-Geisser techniques. Following the 

Repeated Measures test, post-hoc analyses were conducted using Tamhane’s T2 test for non-

homogeneous variances and the Tukey test for homogeneous variances. Following the Friedman test, 

post-hoc analyses were conducted using the Friedman 2-way ANOVA by ranks (k samples) test. 

Fisher’s exact test was used for 2x2 comparisons across categorical variables when the expected value 

was less than 3, the Pearson chi-square test was used when the expected value was larger than 5, and 

the Chi-square Yates test was used when the expected value was between 3 and 5. When comparing 

more than two 2x2 categorical variables, the Fisher-Freeman-Halton test was used when the expected 

value was less than five, and the Pearson chi-square test was used when the expected value was 

larger than five. A p-value of less than 0.05 was taken into consideration. 

3. Results 

Figure 2 displays the CONSORT flowchart for the investigation. The eligibility of a total of one 

hundred patients was evaluated. Sixty-one patients were excluded because they did not match the 

inclusion criteria or refused to participate. As a result, 54 subjects were initially added to the trial. 

Eight patients were eliminated from the study after randomization because of a procedure violation 

involving the placement of a drain in the infiltration zone. Five of these patients were in Group 

LWI+RAI+IPLA, while three were in Group M. Consequently, 46 individuals were included in the 

final intention-to-treat analysis. 
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Figure 2. Flow chart of study participants. 

Table 1 displays the patients’ demographic information and operating times. There were no 

statistically significant differences between the groups (p > 0.05, Table 1), with the exception of height 

(p = 0.023). 

Table 1. Demographic Characteristics of Patients and Duration of Surgery. 

t; independent samples t-test, Z; Mann Whitney U test, *p<0.05. 

 

Grup M  

(n=23) 

Grup  LWI+RAI+IPLA 

(n=23) 
 

Mean ± std 
Med  

(min-max) 
Mean ±std 

Med  

(min-max) 
p 

Age (years) 29,65 ± 4,62 29 (22-40) 30,6 ± 5,36 29 (20-41) ,521t 

Weight (kg) 79,17 ± 8,79 80 (56-95) 79,73 ± 10,38 77 (54-95) ,843t 

Height (cm) 160,56 ± 5,55 160 (150-170) 164,43±5,54 165 (155-175) ,023t* 

BMI (kg/m²) 30,3 ± 2,93 31 (24-34) 29,26 ± 3,69 30 (19-34) ,294t 

Gestational age (weeks) 37,69 ± 1,36 38 (34-39) 38 ± 0,99 38 (36-40) ,740z 

Duration of surgery 

(minutes) 

 

45,65±13,16 

 

48(21-75) 

 

49,22±13,19 

 

45(33-80) 

 

,665z 

Table 2 displays the groups’ postoperative data. There was no significant difference between the 

groups (p > 0.05, Table 2), with the exception of the time of first opioid demand (p = 0.034). 

Furthermore, the total amount of morphine ingested in the first 24 hours after surgery did not differ 

statistically significantly between the groups (p = 0.075, Table 2). 
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Table 2. Postoperative Data and Outcomes. 

 

Grup M  

(n=23) 

Grup LWI+RAI+IPLA 

(n=23) 
 

Mean±std 
Med (min-

max) 
Mean±std 

Med  

(min-max) 
p 

Time to first opioid 

requirement (minutes) 
23,04±4,37 24(3-24) 18,69±8,35 24(3-24) ,034z* 

Time to first ambulation (hours) 6,66±1,6 6(3-9) 7,39±2,06 7(3-14) ,229z 

Time to first bowel movement 

(hours) 
8,26±4,47 7(3-22) 11,3±5,86 9(5-26) ,058z 

Total morphine consumption 

(mg) 
0,34±0,98 0(0-4) 1,3±2,22 0(0-8) ,075z 

Patient satisfaction 4,39±0,65 4(3-5) 4,26±0,81 4(3-5) ,666z 

Z;Mann Whitney U test *p<0.05. 

The comparison of active and passive VAS scores obtained at various periods within each group 

and across groups is shown in Table 3 and Figure 2. Regarding the active and passive VAS scores 

recorded at all times, there was no statistically significant difference between the groups (p > 0.05, 

Table 3, Figure 3). Group M’s changes in active and passive VAS scores over time did not differ 

significantly from one another in the intra-group comparison (p > 0.05, Table 2). On the other hand, 

Group LWI+RAI+IPLA showed a statistically significant difference in both active (p = 0.004) and 

passive (p = 0.033) VAS scores over time. This difference was observed between 2-6 hours and 2-12 

hours for active VAS scores, and only between 2-6 hours for passive VAS scores. 

Table 3. Postoperative VAS Scores at Rest and During Movement. 

 
Grup M 

(n=23) 

Grup LWI+RAI+IPLA 

(n=23) 
 

mean ±std medyan (min-max)  mean ±std   medyan    (min-max) p 

Rest      

      2hrs 0,69 ± 0,92 0 (0-3) 0,78 ± 1,38 0 (0-5) ,716z 

      4hrs 0,78 ± 0,85 1 (0-2) 1,26 ± 1,6 1 (0-5) ,535z 

      6hrs 0,95 ± 0,87 1 (0-2) 1,69 ± 1,96 1 (0-8) ,264z 

      12hrs 0,91 ± 0,94 1 (0-2) 1,56 ± 1,27 2 (0-5) ,087z 

      24hrs 1,3 ± 1,25 1 (0-5) 1,3 ± 1,6 1 (0-7) ,723z 

P 0,491f 0,033f*  

POST-HOC   2hrs-6hrs  

Movement      

      2hrs 1,21 ± 1,27 1 (0-5) 1,04 ± 1,69 0 (0-6) ,290z 

      4hrs 1,34 ± 1,02 2 (0-3) 1,78 ± 1,8 1 (0-6) ,757z 

      6hrs 1,56 ± 1,03 2 (0-4) 2,3 ± 2 2 (0-8) ,257z 

      12hrs 1,52 ± 1,08 2 (0-3) 2,21 ± 1,53 2 (0-6) ,170z 

      24hrs 2,21 ± 1,83 2 (0-7) 2 ± 1,73 1 (0-8) ,644z 

P 0,228f 0,004f*  

POST-HOC          2hrs-6hrs, 2hrs-12hrs  

Z;Mann Whitney U test, f; Friedman test *p<0.05. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 March 2025 doi:10.20944/preprints202503.1176.v1

https://doi.org/10.20944/preprints202503.1176.v1


 8 of 13 

 

 

Figure 3. Postoperative at rest and movement VAS scores in both groups. 

The two groups’ occurrences of pruritus, postoperative nausea/vomiting, and intraoperative 

maximal block level are displayed in Table 4. There were no statistically significant differences 

between the groups (p > 0.05, Table 4), with the exception of pruritus (p = 0.032). Only 8.7% of patients 

in Group LWI+RAI+IPLA had nausea and vomiting, compared to 30.4% of patients in Group M. 

Compared to 8.7% of patients in Group LWI+RAI+IPLA, 34.8% of patients in Group M experienced 

pruritus. None of the patients in either group had respiratory depression. 

Table 4. Intraoperative Maximal Block Level, Postoperative Nausea/Vomiting, and Pruritus. 

  Group M GroupLWI+RAI+IPLA 
p 

(n=23) (n=23) 

Maximum block level 

T1 1 (4,3%) 0 ( 0,0%) 

,111¥ 

T2 0 (0,0%) 4 (17,4%) 

T3 2 (8,7%) 3 (13,0%) 

T4 20 (87,0%) 15 (65,2%) 

T6 0 (0,0%) 1 (4,3%) 

Nausea and vomiting 
 16 (69,6%) 21(91,3%) 

,135£  7 (30,4%) 2 (8,7%) 

Pruritus 
 15(65,2%) 21(91,3%) 

,032£*  8 (34,8%) 2 (8,7%) 

¥; Fisher Freeman Halton, £; ki-kare *p<0.05. 

4. Discussion 

Neither the total amount of morphine consumed in the first 24 hours postoperatively nor the 

pain scores measured at specific times during the first 24 hours showed any significant differences in 

the current study, which compared the combination of instilling intrathecal morphine (ITM) into the 

peritoneum and infiltrating local anesthetic into all layers of the anterior abdominal wall to reduce 

post-cesarean pain. Other opioid-related adverse effects were equally prevalent in both groups, 

despite itching being much more prevalent in the ITM group. The ITM group’s time to first analgesic 

necessity was noticeably longer. These results imply that the two analgesic methods offer comparable 

and efficient pain management. 

0.00
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ITM, intraperitoneal local anesthetic (IPLA), or local anesthetic wound infiltration (LWI) without 

ITM are the three main methods of post-cesarean analgesia that are studied in the literature. For 

instance, there was no discernible difference between the lidocaine and placebo groups in terms of 

the total amount of morphine taken for breakthrough pain in the first 24 hours after surgery in a 

randomized, placebo-controlled study that examined the effectiveness of 20 ml intraperitoneal 

lidocaine for reducing post-cesarean pain [17]. There was no discernible difference in pain levels 

between the two groups throughout the first 24 hours following cesarean delivery, despite the 

lidocaine group reporting lower pain scores during movement and during rest two hours later. Every 

patient in that study received ITM. 

The impact of local anesthetic wound infiltration on analgesia following cesarean section was 

investigated in a comprehensive review and meta-analysis comprising 21 research [18], taking into 

account patients who received intrathecal morphine (ITM) as well as those who did not. Lower pain 

scores during rest and movement in the first 24 hours after surgery, as well as a significant decrease 

in opioid intake, were found by the analysis. Nevertheless, the subgroup analysis revealed that 

women who did not receive ITM had lower opioid usage than those who did. 

Continuous wound infiltration and ITM were compared for postoperative analgesia in cesarean 

sections performed under combination spinoepidural anesthesia in a research by Kainu et al. [23]. In 

comparison to the wound infiltration group, ITM was demonstrated to lower the mean oxycodone 

consumption within the first 24 hours. However, there was no discernible difference between the two 

groups’ pain scores. 

The results of these studies suggest that when ITM is administered, both intraperitoneal local 

anesthetic instillation (IPLA) and local anesthetic wound infiltration (LWI) have minimal effects on 

reducing opioid consumption in the first 24 hours postoperatively and may have limited impact on 

pain scores. In contrast, in our current study, where ITM was applied to one group and not to the 

other, and IPLA, LWI, and rectus abdominis infiltration (RAI) were used in combination in the non-

ITM group, we found that morphine consumption and pain scores were similar in both groups at 24 

hours postoperatively. This suggests that the combination of local anesthetic administration at the 

incision site and intraperitoneally could have provided more effective analgesia by addressing pain 

from both superficial structures and the peritoneum. This dual mechanism may explain the positive 

results observed in our study, even without ITM. 

In a randomized controlled study by Bamigboye et al. [20] on cesarean deliveries (CD) 

performed under general anesthesia, 30 ml of local anesthetic was administered to one group as 

IPLA+RAI+LWI, while the same volume of saline was given to the other group at the same anatomical 

sites. The results showed that opioid consumption in the first hour postoperatively was significantly 

reduced in the group receiving local anesthetic (LA). However, no difference was observed between 

the groups in opioid consumption at the 8-hour and 24-hour marks. Furthermore, pain scores in the 

group receiving LA were significantly lower in the first 4 hours postoperatively compared to the 

saline group, with a trend towards reduced pain continuing over the 24-hour period, although this 

trend was not statistically significant. 

In contrast, our study applied intrathecal morphine (ITM) to one group, and while we found no 

significant difference between the groups in terms of opioid consumption over the first 24 hours 

(except for the time of first opioid requirement), pain scores were consistently lower in both groups 

during the early postoperative hours. Specifically, the LWI+RAI+IPLA group provided analgesic 

efficacy comparable to the morphine group in terms of both opioid consumption and pain scores. 

The pain relief provided by LWI+RAI+IPLA was expected to decrease over time due to the naturally 

declining effect of local anesthetics. This was reflected in the significant difference found in the active 

VAS scores between 2-6 hours and 2-12 hours and in the passive VAS scores between 2-6 hours in the 

LWI+RAI+IPLA group. On the other hand, no significant difference was found in the changes of 

active and passive VAS scores over time in the morphine group, likely due to the long-acting nature 

of morphine. 
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Our work shows that the combination of LWI+RAI+IPLA can offer an efficient substitute for 

ITM, contributing to multimodal analgesia of equal quality, even though the analgesic impact of local 

anesthetics fades with time. Since we think opioid intake would be lower in the first few hours after 

surgery because of the lower pain scores, we specifically looked at the overall amount of opioids 

consumed in the first 24 hours. Additionally, the first several hours following a cesarean delivery 

usually see a higher demand for analgesia. In order to improve maternal comfort, lessen pain 

concentration, encourage early mobilization and nursing, and promote early bonding with the 

newborn, it is critical to reduce pain scores early on while utilizing fewer opioids. 

In a study on cesarean sections under spinal anesthesia [24], the combination of IPLA, LWI, and 

a placebo was compared for postoperative analgesia, without the use of ITM. While no significant 

difference was found between the groups regarding the time to first opioid requirement and the total 

opioid consumption over 24 hours, instillation was found to significantly reduce pain scores during 

movement in the early postoperative period compared to placebo. However, in later hours, the lowest 

pain scores at both rest and during movement were observed in the LWI group at all time points. It 

was speculated that the effect of instillation wore off in the late postoperative period, and the 

subcutaneous local anesthetic may have been slowly absorbed by the tissue, eventually reaching 

effective blood levels. This led to the conclusion that combining both techniques (instillation and local 

wound infiltration) may improve postoperative pain management in women undergoing cesarean 

section. 

In our present study, we combined IPLA and LWI techniques with RAI, providing analgesia to 

both the peritoneum and all layers of the anterior abdominal wall. This resulted in analgesic efficacy 

similar to that of ITM. While a previous study used a mixture of 10 ml of 0.5% bupivacaine and 10 ml 

of 2% lidocaine (20 ml total), we used a similar local anesthetic mix, but in a higher volume of 30 ml 

(15 ml of 0.5% bupivacaine and 15 ml of 2% lidocaine) with the addition of epinephrine. The inclusion 

of long-acting bupivacaine was aimed at achieving stronger and longer-lasting analgesia, due to the 

synergistic effects of the two anesthetics. In line with a study by Tharvet et al. [25], we added 

epinephrine to prolong the duration of the anesthetic’s action, which we believe contributed to the 

analgesic efficacy comparable to ITM. 

In our study, the morphine group’s delay to the first analgesic demand was noticeably longer. 

This may be explained by the delayed onset of morphine due to its hydrophilic nature, as well as the 

delayed absorption and delayed efficacy of local anesthetics from the tissues. 

While ITM offers effective analgesia, it is known to cause side effects like nausea, vomiting, 

pruritus, and sedation [26]. The severity of pruritus is dose-dependent, and it tends to be less 

bothersome at lower doses, typically not requiring treatment [27]. In a study by Kainu et al., where 

160 micrograms of morphine was used, pruritus was observed in 70% of patients, though only a few 

required treatment for it. Nausea was found in 14% of ITM patients, but no significant difference was 

observed between groups. In our study, pruritus was observed in 34.8% of patients in the ITM group 

and 8.7% in the other group, with the difference being statistically significant. However, no 

medication was required for pruritus in our study. The difference in pruritus incidence between our 

study and Kainu et al.’s [23] study might be due to the lower dose of ITM used in our study. Nausea 

and vomiting occurred in 30.4% of patients in the ITM group and 8.7% in the other group, but this 

difference did not reach statistical significance. 

Regarding patient heights, we found a substantial difference between the groups in our study. 

However, we think that the height difference has no bearing on the study’s findings because the local 

anesthetic dose for spinal anesthesia was determined using both height and weight, and there was 

no discernible difference between the groups’ intraoperative maximal block levels. 

Our study demonstrated that the LWI+RAI+IPLA technique for postoperative cesarean 

analgesia provided analgesic efficacy comparable to ITM. Additionally, side effects such as itching, 

nausea, and vomiting were less frequent in the LWI+RAI+IPLA group compared to the ITM group, 

which could be considered an advantage of this method. While general anesthesia is not typically the 

first choice for cesarean deliveries, it may be necessary for women who cannot undergo spinal or 
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epidural anesthesia or who prefer regional anesthesia alternatives. In such cases, the LWI+RAI+IPLA 

technique may provide a valuable option for pain management. 

Abdominal plane blocks are also used for post-cesarean analgesia; however, the LWI+RAI+IPLA 

technique is simpler to perform. The application of abdominal wall nerve blocks requires specialized 

training and ultrasonography (USG). In contrast, the LWI+RAI+IPLA technique can be effectively 

administered in resource-limited settings, such as those without access to USG or by individuals who 

have not received training in nerve blocks. This makes it a more accessible and easier-to-implement 

option for providing analgesia. 

Limitations 

There are several limitations in our study that should be acknowledged. First, we did not assess 

the level of sensory block, particularly during the early postoperative period. The residual effects of 

spinal anesthesia could potentially influence opioid consumption and pain scores, and this factor was 

not considered. Additionally, we did not measure opioid consumption at specific time intervals 

within the first 24 hours postoperatively; instead, we only calculated the total amount of opioids 

consumed over the 24-hour period. Since most patients were discharged 24 hours after surgery, we 

were limited in our ability to evaluate opioid consumption and pain scores beyond this time frame. 

Furthermore, evaluating patient recovery was not one of the primary or secondary objectives of this 

study. Future research could focus on assessing the impact of these analgesic methods on obstetric 

recovery quality using scales like the ObsQoR-10, which evaluates various aspects of postoperative 

recovery such as pain, nausea, vomiting, pruritus, and breastfeeding. 

5. Conclusions 

Our research concludes that the application of a local anesthetic, which involves infiltration into 

all layers of the anterior abdominal wall and instillation into the peritoneum, offers an analgesic 

efficacy that is similar to that of ITM but with fewer adverse effects. For patients who cannot receive 

neuraxial morphine or who are not suitable for neuraxial anesthesia, we think the LWI+RAI+IPLA 

technique is a simple and efficient way to provide analgesia. 
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