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Abstract

Background: Severe acute pain following caesarean section is a risk factor for chronic pain and postpartum
depression necessitating opioids for analgesia. Objective: To compare the intraperitoneal instillation and local
wound infiltration of anaesthetic agent for analgesia after caesarean section under spinal anaesthesia. Methods:
This prospective, randomized, double-blind, placebo-controlled trail was conducted in the Department of Obstetrics
and Gynaecology, Rajarajeswari Medical College and Hospital, Bangalore among women undergoing elective
caesarean section via Pfannenstiel incision under spinal anaesthesia. The minimum estimated sample size was 23
participants in each group — Group 1, local anaesthetic wound infiltration group (LWI); Group 2, intraperitoneal local
anaesthetic (IPLA) instillation group; and Group 3, placebo group. Results: The present study included a total of 69
participants — 23 in each group. The baseline characteristics of the participants (age (in years), weight (in kg), height
(in metres), body mass index (in kg/m2), gestational age (in weeks), and duration of operation (in minutes)) did not
vary significantly between the study group (p>0.05) — reducing the potential for confounding variables, which can
distort study results. The mean (SD) visual analogue scale (VAS) scores assessed at rest did not vary significantly
(p>0.05) between the study groups (1, 2 and 3) at 2 hours (10.9 (8.6) vs 12.6 (9.3) vs 13.1 (10.2)), 12 hours (20.3
(11.2) vs 22.8 (10.4) vs 24.3 (12.8)), and 24 hours (27.5 (13.2) vs 29.4 (14.6) vs 30.2 (15.7)); however, the scores
progressively increased in all the groups. The mean (SD) VAS scores at movement was significantly lower in group
1 (LWI; 11.2 (7.3)) in comparison with group 2 (IPLA; 14.7 (12.3)) and group 3 (placebo; 17.2 (8.6)) (p<0.05) at 2
hours. However, the mean (SD) scores did not vary significantly at movement between the study group at 12 and
24 hours. Conclusion: The use of local wound infiltration of anaesthetic agent reduces early pain scores on
movement in women undergoing caesarean section under spinal anaesthesia.

Keywords: Postoperative analgesia, Caesarean section, Intraperitoneal instillation, Wound infiltration, Randomized
controlled trail

Introduction
Caesarean deliveries are widely performed surgical procedures
globally and often result in significant postoperative

Although IPLA has been studied less extensively in this specific
context, it has shown effectiveness in other types of
gynaecological and abdominal surgeries.(7-9) LWI, on the other

discomfort.(1) Effective pain management following caesarean
section is a critical concern for anaesthesiologists because
inadequate pain control not only affects patient well-being but
also impedes early movement, bonding between mother and
baby, and overall satisfaction with the birth experience.
Additionally, the use of opioids to manage pain after caesarean
section, both during hospitalization and after discharge, presents
risks of sedation, respiratory problems, and potential
addiction.(2, 3)

Achieving optimal postoperative pain relief following caesarean
section is crucial not only for immediate recovery but also for
reducing the risk of chronic pain and postpartum depression.(4,
5) Given these challenges, a multimodal approach that combines
different types of pain relief methods, including systemic and
localized techniques, has emerged as a recommended strategy
for effectively managing post-caesarean section pain.(6) Among
the various regional pain relief methods, both intraperitoneal
local anaesthetic (IPLA) instillation and local anaesthetic
wound infiltration (LWI) have gained attention as potential
ways to alleviate postoperative pain after caesarean section.

hand, has demonstrated promise in reducing pain levels and the
need for opioid medications after caesarean section, especially
when used without long-acting intrathecal opioids.(10)
However, despite the potential advantages of these techniques,
there is a significant gap in the existing literature regarding their
comparative effectiveness for post-caesarean section pain relief.
Against this background, the objectives of the present study
were to compare the intraperitoneal instillation and local wound
infiltration of anaesthetic agent for analgesia after caesarean
section under spinal anaesthesia in terms of postoperative pain
scores at rest (at 2, 12 and 24 hours); and at movement (at 2, 12
and 24 hours).

Materials and Methods

This prospective, randomized, double-blind, placebo-controlled
trial was carried out in the Department of Obstetrics and
Gynaecology at Rajarajeswari Medical College and Hospital in
Bangalore, between April and May 2024. The study received
approval from the Institutional Human Ethics Committee
(IHEC). Participants (and their attendants) were provided with
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the Participant Information Sheet (PIS) in the local language,
and the contents were read aloud to them to ensure
understanding. Written informed consent was obtained before
enrolling participants. The study included women aged 18 to 40
years, pregnant with singletons, classified as American Society
of Anaesthesiologists physical status (ASA) II, at least 34 weeks
gestation, and scheduled for elective caesarean section via
Pfannenstiel incision under spinal anaesthesia. Women with
contraindications to neuraxial anaesthesia, allergies to any study
drugs, a body mass index over 35 kg/m2, ASA scores above 3,
cardiovascular diseases (CVDs), diabetes, preeclampsia,
chronic pain, conversion to general anaesthesia, or drug
addiction were excluded from the study.

Cetin et al. (2023)(11) conducted a research study to compare
local anaesthetic wound infiltration with intraperitoneal
instillation of local anaesthetic for analgesia after caesarean
section under spinal anaesthesia. It was found that the mean
(SD) pain scores assessed using visual analogue scale were 12.8
(18.1) in the local anaesthetic wound infiltration group, 9.8
(13.8) in the intraperitoneal local anaesthetic (IPLA) instillation
group and 14.8 (18.2) in the placebo group at two hours.(11)
Using this information, considering a power of 80% (or beta
error of 20%) and a level of significance of 5% (two sided), for
detecting a true difference in means between the test and the
reference group of -5, the minimum estimated sample size was
23 participants in each group with 95% confidence — resulting
in a total sample of 69. We used nonprobability sampling —
convenience sampling technique to recruit the study participants
in accordance with prespecified inclusion and exclusion criteria.
However, to allot patients randomly into Group 1, local
anaesthetic wound infiltration group (LWI); Group 2,
intraperitoneal local anaesthetic (IPLA) instillation group; and
Group 3, placebo group, simple randomization was done —
computer generated random numbers (with the help of an

Table 1: Baseline characteristics of the study groups

independent statistician, not aware of the research hypothesis)
were used.

A specially designed, semi-structured, pretested questionnaire
was utilized to collect data on sociodemographic characteristics,
clinical history (including gestational age), anthropometric
measurements (such as height and weight), intraoperative
findings (such as the duration of the operation), and visual
analogue scale (VAS) scores at rest and during movement at 2
hours, 12 hours, and 24 hours. The collected data was manually
entered into Microsoft Excel and analysed using the Statistical
Package for Social Sciences (SPSS) version 23. Continuous
variables were summarized using the mean and standard
deviation, following tests for data normality using the
Kolmogorov—Smirnov and Shapiro—Wilk tests. Appropriate
graphs were created for visualization. To determine statistical
significance, the independent t-test was applied to compare the
study groups, based on the normality assumption. A p-value of
less than 0.05 was considered statistically significant.

Results

The present study included a total of 69 women — 23 in Group
1, local anaesthetic wound infiltration group (LWI); 23 in Group
2, intraperitoneal local anaesthetic (IPLA) instillation group;
and 23 in Group 3, placebo group (Figure 1). The baseline
characteristics of the participants are shown in Table 1. The
results showed that the Groups 1, 2 and 3 did not vary
significantly (p>0.05) by age (in years; 30.1 (4.3) vs 30.2 (3.9)
vs 30.1 (3.7)), weight (in kg; 77.2 (6.2) vs 76.9 (8.1) vs 77.5
(7.3)), height (in metres; 1.61 (0.1) vs 1.61 (0.2) vs 1.6 (0.1)),
body mass index (in kg/m2; 28.9 (2.6) vs 29.1 (3.5) vs 29.2
(4.1)), gestational age (in weeks; 37.5 (1.3) vs 38.1 (1.9) vs 38.2
(1.4)), and duration of operation (in minutes; 46 (9.2) vs 48 (8.3)
vs 49 (9.1)), thereby reducing the potential for confounding
variables, which can distort study results.

Group 1 Group 2 Group 3

Mean (SD) N=23 | Mean (SD) N=23 | Mean (SD)N=23 | P value
Age (in years) 30.1 (4.3) 30.2 (3.9) 30.1 (3.7) 0.271
Weight (in kg) 77.2 (6.2) 76.9 (8.1) 77.5(7.3) 0.572
Height (in m) 1.61(0.1) 1.61 (0.2) 1.6 (0.1) 0.430
BMI (kg/m2) 28.9 (2.6) 29.1 (3.5) 29.2 (4.1) 0.653
Gestational age (in weeks) 37.5(1.3) 38.1(1.9) 38.2(1.4) 0.925
Duration of operation (in minutes) | 46 (9.2) 48 (8.3) 49 (9.1) 0.121
*Statistically significant at p<0.05
BMI, body mass index

The mean (SD) visual analogue scale (VAS) scores assessed at
rest did not vary significantly (p>0.05) between the study groups
(1, 2 and 3) at 2 hours (10.9 (8.6) vs 12.6 (9.3) vs 13.1 (10.2)),
12 hours (20.3 (11.2) vs 22.8 (10.4) vs 24.3 (12.8)), and 24 hours
(27.5 (13.2) vs 29.4 (14.6) vs 30.2 (15.7)); however, the scores
progressively increased in all the groups (Table 2; Figure 2). The
mean (SD) VAS scores at movement was significantly lower in

group 1 (LWI; 11.2 (7.3)) in comparison with group 2 (IPLA;
14.7 (12.3)) and group 3 (placebo; 17.2 (8.6)) (p<0.05) at 2
hours. However, the mean (SD) scores did not vary significantly
at movement between the study group at 12 (27.2 (14.6) vs 32.4
(17.1) vs 32.9 (19.3)) and 24 hours (34.1 (16.2) vs 35.8 (19.5)
vs 37.7 (18.2)) (Table 3; Figure 3).

Table 2: Visual analogue scale scores at rest — at 2, 12 and 24 hours

Rest Group 1 Group 2 Group 3 p value
Mean (SD) N=23 | Mean (SD) N=23 | Mean (SD) N =23

At 2 hours 10.9 (8.6) 12.6 (9.3) 13.1 (10.2) 0.293

At 12 hours | 20.3 (11.2) 22.8 (10.4) 24.3 (12.8) 0.364
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At 24 hours | 27.5(13.2) | 29.4 (14.6) | 30.2 (15.7) | 0.638 |
*Statistically significant at p<0.05 |

Table 3: Visual analogue scale scores at movement — at 2, 12 and 24 hours

Group 1 Group 2 Group 3
Movement p value
Mean (SD)N=23 | Mean (SD)N=23 | Mean (SD) N=23
At2hours | 11.2(7.3) 14.7 (12.3) 17.2 (8.6) 0.036*
At 12 hours | 27.2 (14.6) 32.4(17.1) 32.9(19.3) 0.483
At24 hours | 34.1(16.2) 35.8(19.5) 37.7(18.2) 0.749
*Statistically significant at p<0.05 |
Enrolment
[ } Assessed for eligibility (n=121)
Excluded (n= 52)
+ Not meeting inclusion criteria (n= 27)
* + Declined to participate (n= 25)
+ Other reasons (n=0)
Randomized (n= 69)
Allocation
A 4 \d
Allocated to Group 1 (n= 23) Allocated to Group 2 (n=23) Allocated to Group A (n= 23)
+ Received allocated + Received allocated + Received allocated
intervention (n= 23) intervention (n= 23) intervention (n= 23)
+ Did not receive allocated + Did not receive allocated + Did not receive allocated
intervention (give intervention (give intervention (give
reasons) (n= 0) reasons) (n=0) reasons) (n=0)
) J h 4 v
Lost to follow-up (give Lost to follow-up (give Lost to follow-up (give
reasons) (n=0) reasons) (n=0) reasons) (n=0)
Discontinued intervention Discontinued intervention Discontinued intervention
(give reasons) (n= 0) (give reasons) (n=0) (give reasons) (n=0)
A 4 A 4 A 4
Analysed (n=23) Analysed (n=23) Analysed (n=23)
+ Excluded from analysis + Excluded from analysis + Excluded from analysis
(give reasons) (n=0) (give reasons) (n=0) (give reasons) (n=0)

Figure 1: CONSORT flow diagram
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Figure 2: Visual analogue scale scores at rest — at 2, 12 and 24 hours
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Figure 3: Visual analogue scale scores at movement — at 2, 12 and 24 hours

Discussion

The present study aimed to compare the efficacy of local
anaesthetic wound infiltration, intraperitoneal local anaesthetic
instillation, and placebo in providing analgesia after caesarecan
section under spinal anaesthesia. The baseline characteristics of
the participants across the three groups were well-matched,
indicating successful randomization and reducing the potential
for confounding variables to influence the study outcomes.
Firstly, the similarity in age, weight, height, body mass index
(BMI), gestational age, and duration of operation among the
three groups suggests that demographic and clinical factors were
evenly distributed across the study population. This is crucial as
it minimizes the risk of bias and enhances the internal validity
of the study. The absence of significant differences in baseline
characteristics implies that any observed variations in
postoperative pain scores can be attributed to the intervention
received rather than pre-existing differences among the study
groups. This strengthens the credibility of the findings and
increases confidence in the study's conclusions. Moreover, the
use of a placebo group allows for proper blinding and controls
for the placebo effect, which can significantly influence pain
perception and reporting in clinical trials. By including a
placebo group, the study can better elucidate the specific effects
of the interventions being tested, providing valuable insights
into their true efficacy.

The analysis of Visual Analogue Scale (VAS) scores assessed at
rest and during movement provides insights into the
effectiveness of these interventions in controlling pain at
different time points post-surgery.(12) At rest, there were no
significant differences in mean VAS scores between the study
groups at 2, 12, and 24 hours postoperatively. However, it's
noteworthy that the scores progressively increased over time in
all groups, indicating a gradual escalation of pain intensity
following caesarean section.(13-16) This trend is consistent
with the expected postoperative course and underscores the
importance of effective pain management strategies to alleviate
discomfort and enhance patient comfort during the recovery
period.(17) The lack of significant differences in VAS scores at

rest between the intervention groups suggests that both LWI and
IPLA were similarly effective in providing analgesia during
periods of relative immobility. This finding aligns with previous
research indicating the efficacy of both local anaesthetic
techniques in reducing postoperative pain after various surgical
procedures, including caesarean section.(18-20)

In contrast, differences in mean VAS scores at movement were
observed among the study groups, with significantly lower
scores in the LWI group compared to the IPLA and placebo
groups at 2 hours postoperatively. This suggests that LWI may
offer superior pain relief during early mobilization activities
such as shifting positions in bed or walking, which can be
particularly challenging for patients recovering from caesarean
section.(21, 22) However, the differences in VAS scores at
movement diminished over time, with no significant variations
between the study groups at 12 and 24 hours postoperatively.
This could indicate a transient advantage of LWI in mitigating
movement-related pain immediately after surgery, which may
diminish as the effects of the local anaesthetic wear off and the
overall pain intensity increases. Overall, these findings highlight
the importance of multimodal analgesia approaches in
managing postoperative pain after caesarean section. While both
LWI and IPLA may provide effective pain relief at rest, LWI
may offer additional benefits in alleviating movement-related
pain in the early postoperative period. However, further research
is warranted to elucidate the optimal timing and dosage of these
interventions to optimize pain management outcomes and
enhance patient satisfaction following caesarean section.

The present study is not without limitations. It includes limited
generalizability (being a single centre study), short term follow
up (limited information about long-term outcomes or the
duration of analgesic effects), and subjective outcome
measurement (VAS scores relies on self-reported pain intensity,
which is inherently subjective and may be influenced by
individual perceptions and biases).

Conclusion
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In conclusion, the present study compared the efficacy of local
anaesthetic wound infiltration (LWI), intraperitoneal local
anaesthetic instillation (IPLA), and placebo in providing
analgesia after caesarean section under spinal anaesthesia. The
findings revealed no significant differences in Visual Analogue
Scale (VAS) scores at rest between the study groups at 2, 12, and
24 hours postoperatively, suggesting comparable effectiveness
of LWI and IPLA in mitigating pain during periods of relative
immobility. However, notable differences were observed in VAS
scores at movement, with significantly lower scores in the LWI
group compared to the IPLA and placebo groups at 2 hours
postoperatively. This indicates a transient advantage of LWI in
alleviating movement-related pain during the early
postoperative  period.  Nevertheless, these differences
diminished over time, highlighting the need for multimodal
analgesia approaches to optimize pain management outcomes
throughout the recovery process. Overall, the study underscores
the importance of individualized pain management strategies
tailored to the unique needs of patients undergoing caesarean
section. While both LWI and IPLA demonstrate efficacy in
controlling postoperative pain, LWI may offer additional
benefits in addressing movement-related discomfort in the
immediate postoperative period. These findings contribute to
the growing body of evidence supporting the use of local
anaesthetic techniques in enhancing patient comfort and
satisfaction following caesarean section under spinal
anaesthesia. Further research is warranted to refine the timing
and dosage of these interventions and explore their long-term
effects on postoperative outcomes.

Clinical significance

The present study holds clinical significance by directly
comparing intraperitoneal local anaesthetic (IPLA) instillation
and local anaesthetic wound infiltration (LWTI) for postoperative
pain relief after caesarean section. Understanding which
technique provides superior pain relief, reduces opioid
requirements, and enhances patient satisfaction can guide
clinicians in optimizing pain management strategies for women
undergoing caesarean delivery. By elucidating the relative
merits of IPLA versus LWI, this study aims to improve
postoperative outcomes, facilitate early mobilization, and
enhance maternal-infant bonding, ultimately enhancing the
birthing experience and promoting maternal well-being.”
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