
World Journal of Epidemiology

Efficacy Of Intraperitoneal Local Anesthetic 
Administration In Reducing Postoperative Pain 
After Cesarean Section: A Systematic Review And 
Meta-Analysis.

*Corresponding Author: Thiago Mamoru Sakae. Rod. Gov. Jorge Lacerda, 3201. Jardim das Avenidas – Araranguá – SC – Zip.
Email: thiagosakae@gmail.com.
Received: 20-May-2026, Manuscript No. WJOEP-5808; Editor Assigned: 21-May-2026 ; Reviewed: 01-June-2026, QC No. WJOEP-5808 ; Published: 17-June-2026.
DOI: 10.52338/wjoep.2026.5808.
Citation: Thiago Mamoru Sakae. Efficacy Of Intraperitoneal Local Anesthetic Administration In Reducing Postoperative Pain After Cesarean Section: A 
Systematic Review And Meta-Analysis. World Journal of Epidemiology. 2026 June; 17(1). doi: 10.52338/wjoep.2026.5808.
Copyright © 2026 Thiago Mamoru Sakae. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ISSN 3068-403X

Research Article

Júlia Cardoso dos Reis 1, Thomas Rolf Erdmann 2, Julio Cezar Mendes Brandão 3, Cecília Schettini Gueiros 4, 
Thiago Mamoru Sakae 5

1Federal University of Santa Catarina – UFSC. Campus Araranguá. Email: juliacardosodosreis@hotmail.com 
  ORCID: https://orcid.org/0009-0004-0183-9630
2PhD, MsC, MD. Federal University of Santa Catarina – UFSC. Campus Florianópolis-SC, Brazil Email: thomaserdmann@hotmail.com. 
   ORCID: https://orcid.org/0000-0003-4741-0245
3PhD, MD. Post PhD Harvard Medical School. Federal University of Sergipe – UFS. Email: juliobrand@hotmail.com 
  ORCID: https://orcid.org/0000-0001-5620-7295
4MD candidate Faculdade Pernambucana de Saúde Av. Mal. Mascarenhas de Morais, 4861 - Imbiribeira, Recife. Email: ceciliagueiros@gmail.com   
  ORCID: https://orcid.org/0009-0000-2871-1734
5PhD, MsC, MD. Federal University of Santa Catarina – UFSC. Campus Araranguá – SC, Brazil. Email: thiagosakae@gmail.com 
 ORCID: https://orcid.org/0000-0002-0603-3685

www.directivepublications.org

Abstract

Background: The intraperitoneal administration of local anesthetics has emerged as a promising adjunct technique to improve postoperative 
analgesia in abdominal surgeries, including cesarean sections.
Objective: to evaluate the efficacy and safety of intraperitoneal local anesthetic administration in reducing postoperative pain and side effects 
in women undergoing cesarean section
Methods: We performed a systematic review and meta-analysis including randomized clinical trials between January 1st 1985 and January 15th 
2026 in the PubMed, Embase and Cochrane CENTRAL databases.
Results: A total of 1220 women were allocated to this meta-analysis. The VAS at 4 hours had a reduction of 15.28 points in favors to intraperitoneal 
local anesthetic (IPLA) group (I2=0%). VAS at 6, 12 and 24 hours did not demonstrate differences between the groups and showed a high 
heterogeneity. Postoperative nausea and vomiting (PONV) showed a reduction of 45% in favors to intervention group (I2=0%). Side effects 
showed almost half reduction to IPLA group (I2=19%). Opioid need at 24 hours had a 47% reduction to IPLA group with moderate heterogeneity 
(I2=49%). Satisfaction (I2=93%) and time to first opioid rescue (I2=100%) showed high heterogeneity and no differences between the groups.
Discussion: IPLA is a simple and low-cost adjunct that appears most useful for improving early postoperative recovery-reducing pain at 4 hours 
and decreasing PONV, side effects and opioid rescue needs. However, durability of analgesic benefit beyond the early postoperative window 
remains uncertain and likely contingent upon co-interventions and technique.

Keywords: Cesarean Section; Injections, Intraperitoneal; Postoperative Pain; Anesthetics, local; Meta-Analysis; Postoperative Nausea and 
Vomiting; Adverse Effects; 
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INTRODUCTION

The frequency of cesarean delivery has increased in 
recent years, exceeding the 10%–15% rate of historically 
recommended by the World Health Organization. In a 2021 
analysis 1, the five countries with the highest cesarean rates 
were the Dominican Republic (58.1%), Brazil (55.7%), Cyprus 
(55.3%), Egypt (51.8%), and Turkey (50.8%), while the global 
rate was 21.1%. Projections suggest that the global rate may 
approach 30% 1 in 2030, underscoring the need to optimize 
perioperative care for this procedure.
Chronic pain after cesarean delivery can persist for at least 
3 months, and may last 6–12 months in a subset of women 
2. Acute postoperative pain is common and is associated 
with adverse outcomes such as delayed mobilization, 
venous thromboembolism and wound complications 3. Post-
cesarean pain is also influenced by psychosocial factors (e.g., 
age, educational level, parity, history of infertility, and cultural 
context), which can affect daily activities and newborn care 4.
The current standard for cesarean anesthesia is regional 
anesthesia, particularly spinal anesthesia, which commonly 
includes intrathecal local anesthetic and opioid (e.g., 
bupivacaine and morphine) 5. Although this approach provides 
effective intraoperative anesthesia, many women experience 
moderate-to-severe postoperative pain, especially within the 
first 24–48 hours 6. Despite multimodal analgesia – including 
nonsteroidal anti-inflammatory drugs and systemic opioids 
– a substantial proportion of patients still report inadequate 
pain control, highlighting the need for adjunct strategies 7.	
Intraperitoneal instillation of local anesthetic has been 
explored as an adjunct technique to improve postoperative 
analgesia in intra-abdominal surgery, including cesarean 
sections 8,9. By irrigating the peritoneal cavity with local 
anesthetic agents at the end of surgery, it is hypothesized 
that nociceptive transmission from the visceral and parietal 
peritoneum may be attenuated, potentially reducing early 
postoperative pain 9. 
However, heterogeneity in protocols (agent, dose, volume, 
timing, and concomitant analgesia) and differences in pain 
assessment limit generalizability across studies. A focused 
systematic review and meta-analysis of randomized trials is 
needed to clarify efficacy and safety in cesarean delivery.
Cesarean delivery is among the most commonly performed 
surgical procedures worldwide 3 and is frequently associated 
with significant postoperative pain, which can negatively affect 
maternal recovery, breastfeeding, and early mother–newborn 
bonding 10. Strategies that safely reduce postoperative 
pain may improve obstetric outcomes. Intraperitoneal 
local anesthetic administration has been evaluated as an 
adjunct for post-cesarean analgesia, but results remain 
heterogeneous and inconclusive 8.
The main objective of this study was to evaluate the efficacy 

and safety of intraperitoneal local anesthetic administration 
in reducing postoperative pain and side effects in women 
undergoing cesarean section, through a systematic review 
and meta-analysis of randomized controlled trials.

METHODS

We conducted a systematic review and meta-analysis in 
accordance with PRISMA statement (Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis) and 
registered the protocol in PROSPERO (CRD 420251175263) 
(www.crd.york.ac.uk/Prospero). Planned analyses were 
performed as specified in the protocol.
The research question was developed using the PICOS 
strategy (Population, Intervention, Comparison, Outcomes, 
Study design): Population (P): Women undergoing cesarean 
section; Intervention (I): Local anesthetics administered 
intraperitoneally; Comparison (C): Placebo, no intervention, 
or other analgesic techniques; Outcomes (O): Postoperative 
pain, analgesic consumption, postoperative nausea and 
vomiting, adverse events.
The guiding question was: Does intraperitoneal local 
anesthetic administration reduce postoperative pain after 
cesarean section? The primary outcome was postoperative 
pain (intensity measured by the Visual Analog Scale (VAS) 
at 4, 6, 12 and 24 hours). Secondary outcomes included 
postoperative nausea and vomiting (PONV), adverse effects 
within 24 hours, rescue opioid use within 24 hours, and 
patient satisfaction. The target population of the study 
included women undergoing cesarean delivery.
We included randomized controlled trials (RCTs) evaluating 
intraperitoneal local anesthetic administration in women 
undergoing cesarean delivery and reporting postoperative 
pain and/or safety outcomes. Studies were eligible if 
published in English, Portuguese or Spanish. We excluded 
non-randomized studies, and obstetric procedures other 
than cesarean delivery.
Searches were conducted in the following databases: 
PubMed, Embase, and Cochrane CENTRAL from January 
1st, 1985 to January 15th, 2026. We used Boolean operators 
(AND/OR) and controlled vocabulary (e.g., MeSH) combined 
with keywords related to cesarean section, intraperitoneal 
administration, local anesthetics, and randomized trials. The 
search included MeSH terms and keywords such as:
 ((randomized controlled trial[Publication Type] OR controlled 
clinical trial[Publication Type] OR randomized[Title/
Abstract] OR randomly[Title/Abstract] OR trial[Title/
Abstract] OR placebo[Title/Abstract]) NOT (animals[Mesh] 
NOT humans[Mesh])) AND (Cesarean Section[Mesh] OR 
cesarean[Title/Abstract] OR caesarean[Title/Abstract] OR 
cesarean delivery[Title/Abstract])  AND (intraperitoneal[Title/
Abstract] OR intra-peritoneal[Title/Abstract] OR peritoneal 
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cavity[Title/Abstract]) AND (Anesthetics, Local[Mesh] OR 
"local anesthetic"[Title/Abstract] OR "local anesthesia"[Title/
Abstract] OR ropivacaine[Title/Abstract] OR bupivacaine[Title/
Abstract] OR lidocaine[Title/Abstract] OR mepivacaine[Title/
Abstract] OR prilocaine[Title/Abstract]) AND (Pain, 
Postoperative[Mesh] OR "postoperative pain"[Title/Abstract] 
OR "post-cesarean pain"[Title/Abstract] OR "postcesarean 
pain"[Title/Abstract] OR analgesia[Title/Abstract] OR 
analgesic[Title/Abstract]).
Three independent reviewers screened titles, abstracts, and 
full texts identified by the bibliographic research.
Data were extracted on: authors, year, country, number 
of participants, intervention characteristics, primary and 
secondary outcomes, main results, adverse events and risk 
of bias.
The PRISMA Flowchart was used as a standard for selecting 
the articles11. Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) was applied. The risk 
of bias of the included studies was assessed using the Risk of 
Bias 2 (RoB 2) tool, developed by Cochrane for randomized 
clinical trials12. This tool considers five domains: (1) bias in 
the randomization process; (2) bias due to deviations from 
the intended intervention; (3) bias due to missing data; (4) 
bias in the measurement of outcomes; and (5) bias in the 
selection of reported results.
Each study was assessed independently by two reviewers, 
with differences resolved by consensus or by a third reviewer. 
Judgments were categorized as “low risk of bias”, “some 
concerns” or “high risk of bias”, according to the instrument's 
guidelines. An overall judgment was assigned to each study 
based on the combination of the five domains. The results are 
presented as a table and visual graph using the robvis13 tool.
We extracted the data from individual studies using a 95% 
confidence interval. For binary endpoints the number of 
events was extracted and weighted mean differences were 
used to pool continuous outcomes. Heterogeneity was 
evaluated with Cochran Q test and I² statistics; p values 
inferior to 0.10 and I²>50% were considered significant for 
heterogeneity. DerSimonian and Laird random-effects model 
were used. Review Manager (RevMan) was used for statistical 
analysis.

RESULTS

The electronic search results are described in detail in Figure 
1, which shows a PRISMA diagram of our search and screening 
process. 
The electronic search and selection process is summarized 
in Figure 1 (PRISMA flow diagram). A total of 1,220 women 
were included. Searches retrieved 54 records (Cochrane 
CENTRAL n=25, Embase n=25, PubMed n=4). After removing 
30 duplicates, 24 records were screened by title/abstract and 

10 were excluded, leaving 14 reports for full-text assessment. 
Four full texts could not be retrieved. Ultimately, 10 
randomized trials were included in the systematic review and 
meta-analysis. Nine trials evaluated elective cesarean delivery 
under spinal anesthesia; one trial used general anesthesia. 
Five studies used lidocaine, two used ropivacaine, and two 
used a lidocaine–bupivacaine mixture. Instilled volumes 
ranged from 5 mL to 1.75 ml.kg-1 across studies.
Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) classified low certainty for the 
most part of outcomes. Postoperative nausea and vomiting 
demonstrate high certainty. VAS at 4 hours and side effects 
showed moderate certainty.
The primary endpoint was analyzed by Visual Analogic Scale 
(VAS) (0-100) at 4, 6, 12 and 24 hours after the cesarean section. 
The VAS at 4 hours had a reduction of 15.28 points in favors 
to intraperitoneal local anesthetic with low heterogeneity 
(Tau2=0.0; p=0.39; I2=0%). VAS at 6, 12 and 24 hours did not 
demonstrate differences between the groups and showed a 
high heterogeneity in this analysis.
Secondary endpoints showed differences between the groups 
as described as follow. Postoperative nausea and vomiting 
(PONV) showed a reduction of 45% in favors to intervention 
group, with low heterogeneity (Tau2=0.0; p=0.59; I2=0%). Side 
effects showed almost half reduction to IPLA group with low 
heterogeneity (RR=0.51; Tau2=0.04; p=0.30; I2=19%). Opioid 
need at 24 hours had a 47% reduction to IPLA group with 
moderate heterogeneity (Tau2=0.04; p=0.14; I2=49%).
Other endpoints as satisfaction (p<0.0001; I2=93%) and 
time to first opioid rescue (p<0.0001; I2=100%) showed high 
heterogeneity and no differences between the groups.

DISCUSSION

In this systematic review and meta-analysis, intraperitoneal 
local anesthetic administration (IPLA) during cesarean 
delivery was associated with meaningful improvements in 
early postoperative outcomes. The most consistent analgesic 
effect was observed at 4 hours, with a statistically significant 
reduction in pain and no heterogeneity, supporting a 
reproducible early analgesic benefit14–16. 
At 6 hours, pooled pain scores continued to favor IPLA; 
however, between-study inconsistency was substantial 
(I²=93%), indicating that the magnitude of effect is strongly 
influenced by trial-level clinical and methodological 
differences14–16. At 12 hours, the pooled estimate still suggested 
lower pain with IPLA (p=0.02), but heterogeneity was extreme 
(I²=96%), limiting confidence in the generalizability of the 
effect14–17. By 24 hours, the pooled effect was small and 
not statistically significant, with moderate heterogeneity, 
suggesting uncertain durability of analgesic benefit beyond 
the early postoperative window14,15,17,18. 
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Beyond pain scores, IPLA reduced the proportion of women 
requiring rescue opioids within 24 hours, suggesting a clinically 
relevant opioid-sparing effect14,18,19. Consistent with reduced 
opioid exposure, IPLA was also associated with lower rates 
of postoperative nausea and vomiting (RR 0.55; I²=0%)15,17,20,21 
and fewer reported side effects (RR 0.51; I²=19%)14,15,17,18,20,22.
Patient satisfaction did not show a clear improvement and 
exhibited marked heterogeneity, likely reflecting variability 
in measurement methods, timing, and co-interventions14,17,21. 
Time to first rescue analgesia was longer with IPLA, but this 
outcome was based on few studies and showed extreme 
heterogeneity, limiting confidence in the pooled estimate. 
The temporal pattern of effects showed stronger and more 
consistent reduction in pain at 4 hours, with less consistent 
effects thereafter appears biologically plausible. The most 
chosen local anesthetic among included studies was short 
action lidocaine. Early post-cesarean pain includes a visceral 
and peritoneal component related to tissue handling and 
peritoneal irritation; therefore, bathing the peritoneal cavity 
with local anesthetic may attenuate nociceptive input shortly 
after surgery23,24. The heterogeneity in different dose, volume 
and not used adjuvants may contribute to the small effect on 
pain after 12 and 24 hours.
As time progresses, the contribution of incisional/somatic 
pain, mobilization-related discomfort, and differences in 
scheduled multimodal analgesia may increase, potentially 
diluting the measurable incremental benefit of IPLA beyond 
the early postoperative period. The consistent reduction 
in rescue opioid requirement, along with lower PONV and 
fewer side effects, supports a clinically meaningful opioid-
sparing profile. These benefits may be especially relevant 
in postpartum recovery, where minimizing opioid exposure 
can facilitate early mobilization and maternal–newborn 
interaction18,22–24. 
Substantial heterogeneity in pain outcomes at 6 to 24 hours 
was expected because included trials varied in several effect-
modifying domains.  First of all, variation in local anesthetic 
agent, concentration, total dose, instilled volume, distribution 
within the cavity, and timing (e.g., before vs after peritoneal 
closure) likely influences exposure time and washout, 
generating heterogeneous effect sizes15,17,18,22. Other factors 
that contribute to heterogeneous effects on follow up 
include baseline analgesic regimen and neuraxial opioid use: 
differences in intrathecal morphine use, systemic analgesics 
and multimodal scheduling can create ceiling effects, reducing 
the room for IPLA to demonstrate incremental analgesia and 
increasing variability between trials14,18,19,23. The outcomes 
measurements also could be influenced by cultural aspects 
related to pain. Pain was assessed using different scales 
and time points, and potentially at rest vs movement, which 
further inflates among-studies variability.
Overall, side effects were lower with IPLA, likely reflecting 

reduced opioid exposure rather than direct drug-related harm. 
However, adverse event definitions were not standardized 
and rare complications may be under-detected in small trials. 
Future studies should systematically capture adverse events 
and report total local anesthetic dose (including neuraxial and 
wound components), with attention to toxicity monitoring25. 
Trial sequential analysis (TSA) is particularly useful in meta-
analyses with sparse data to explore the risk of random 
errors. In the present review, TSA could help differentiate 
outcomes that appear robust (low heterogeneity with 
significant pooled effects) from outcomes that remain 
inconclusive due to heterogeneity and limited information 
size. Our sensitivity approach (e.g., excluding a clinically 
divergent trial such as Ince) reducing heterogeneity in some 
analyses is consistent with the interpretation that protocol-
level differences, rather than random error alone, are major 
drivers of inconsistency21,26. 
Strengths of this first meta-analysis about IPLA in cesarean 
include inclusion of randomized trials and assessment of 
clinically relevant endpoints (pain intensity, opioid rescue, 
PONV, adverse effects), as well as sensitivity considerations 
addressing heterogeneity. Limitations include the small 
number of trials per outcome, variability in IPLA protocols 
and co-interventions, and substantial heterogeneity in pain 
outcomes at more than 6 hours, which reduces confidence 
in the generalizability of later pain effects. Satisfaction was 
inconsistently measured and highly heterogeneous, limiting 
interpretability.
Accordingly, the most defensible conclusion is that IPLA offers 
reliable early analgesic benefit, while later analgesic effects 
are uncertain and context-dependent, particularly when 
background analgesia differs substantially across trials.
IPLA is a simple and low-cost adjunct that appears most 
useful for improving early postoperative recovery-reducing 
pain at 4 hours and decreasing opioid rescue needs, with 
accompanying reductions in PONV and side effects. However, 
durability of analgesic benefit beyond the early postoperative 
window remains uncertain and likely contingent upon co-
interventions and technique. Future trials should standardize 
multimodal analgesia, predefine pain assessment time points 
(rest and movement), and test optimized IPLA regimens 
(agent/dose/volume/timing), ideally stratified by intrathecal 
morphine use and incorporating patient-centered outcomes.

Abbreviations section
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Reviews and Meta-Analysis
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Development and Evaluation 
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Table 1. Baseline characteristics of local anesthetic administration’s use after cesarean section.
Authors/
Year

Country Study design Intervention
/Control (N) 

Age Type of
cesarean 
section 

Type of
anesthesia

Intervention Time of 
Administration  

Follow up 
duration

Shahin & 
Osman, 2010 

Egypt RCT 370 
(185/185) 

Lidocaine: 
25,3 +/- 6,8 
SD. 
Control: 26,2
+/- 5,2 SD. 

Elective General 
anesthesia

IP instillation After uterine closure, 
before peritoneal 
closure.

8 months

Murad et al., 
2016

Egypt RCT- 3 arms 100 (50/50) IP group: 
27,88 +/- 
4,53 SD.. 
Control: 
27,82 +/-
4,41 SD.

Elective Subarachnoid 
anesthesia 

IP instillation 
X 
IV instillation 

IP after closing 
uterine incision 
and before parietal 
peritoneal closure 
VS. IV Bolus 
at induction +
continuous 
infusion 

24 hours

Gautan et al., 
2016.

India RCT -3 arms 90 
(30/30/30) 

G1: 24.37 
+/- 3.65. 
G2: 26.5 +/- 
5.871. G3: 
25.1 +/- 4.4.

Elective Subarachnoid 
anesthesia

local 
infiltration of 
20mL 
ropivacaine 0,2% at 
incision site VS. LI 
15mL ropivacaine 
0,2% at the incision
site and IP 
instillation of 
5mL 
ropivacaine 0,2%. 

Before closure of
peritoneum

Not specified 

Patel et al., 
2017 

USA RCT 204 (99/94) Lidocaine: 
35,1 +/- 4,1 
SD. 
Placebo: 
35,6 +/- 4,3 
SD 

Elective Subarachnoid 
anesthesia 

IP instillation Before paritoneal
peritoneum or fascia 
closure 

48 hours

Riad et al., 2023 Egypt RCT 200 
(100/100) 

Lidocaine: 
28,4 
+/- 5,8 SD. 
Control: 28,9
+/- 6,2 SD. 

Not specified Subarachnoid 
anesthesia 

IP instillation After uterine
closure, before 
peritoneal closure,
5mL of the drug
onto each quadrant
of the uterus.

12 hours

Dagasan- 
Cetin et al., 
2022 

Turkey RCT -3 arms 150 
(50/50/50) 

LWI: 29,1 +/- 
5,61 SD // 28 
(20-41). 
IPLA: 30,2 
+/- 5,61 SD // 
29 (20-43). 
Placebo: 
31,76 +/- 
5,08 SD // 
31,5 (24-50). 

Elective Subarachnoid
anesthesia

IP instillation 
X 
Local 
infiltration 

Subcutaneous: 
at the end of surgery
prior to skin closure. 
IP: before fascia
closure 

24 hours
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Dayer et al., 
2023

Egypt RCT 70 (35/35). Lidocaine: 
23,9 +/- 1,8 
SD // 21-28. 
Placebo: 
24,1 
+/- 1,8 SD // 
21-28 

Elective Subarachnoid
anesthesia

IP instillation Before closing the 
parietal peritoneum
or fascia.

24 hours

Ince et al., 2025 Turkey RCT 46 (23/23) Group M: 
29,65 +/- 4,62 
SD // 29 (22-
40). Group 
LWI + RAI + 
IPLA: 30,6 +/- 
5,36 SD // 29 
(20-41).

Elective Subarachnoid 
anesthesia

15mL of 
bupivacaine 0,5% + 
15mL de lidocaine
2% + 1:200.000 
epinefrin: 10mL  
intraperitoneal, 
10mL infiltration in 
rectus aponeurosis
and 10mL at the 
incision site

Before closure of 
peritoneum

24 hours

Data presented as: *RCT: randomized controlled trial; †Mean±SD; ‡Number (n); SD=Standard deviation, ASA=American Society of 
Anesthesiologists; BMI=Body mass index; VAS= Visual Analog Scale; + = (IQR )Median Interquartile range; ~ = frequency (%), LWI: Light 
Well Intervention, R1/R2: Ropivacaine ½, NRSs: Numerical Rating Scale. 

GRADE IPLA. cesarean section.								      
Outcome Number of 

Studies
Study
Design

Risk of 
Bias (RoB)

Indirect
Evidence

Imprecision Funnel 
Plot 
(Publication Bias)

Overall 
Certainty 
of  Evidence

Absolut 
risk

IPLA Rate / 
Effect (95% CI)

VAS Pain Score 
at 4 hours

N = 370 (3 
RCTs)

RCT Not serious Not serious Not serious
(I²=0%; Tau²=0.0)

Less than 10
studies

Moderate MD -15.28 MD −15.28
(−16.74 to
−13.83)
Favors IPLA

VAS Pain Score 
at 6 hours

N = 185 (3 
RCTs)

RCT Not serious Not serious Serious
(I²=93%; 
Tau²=46.34)

Less than 10
studies

Low MD-11.32 MD −11.32 
(−19.38 to 
−3.27)
Favors IPLA

VAS Pain Score 
at 12 hours

N = 235 (4 
RCTs)

RCT Not serious Not serious Serious
(I²=96%; 
Tau²=70.11)

Less than 10 
studies

Low MD -10.11 MD −10.11
(−18.72 to
 −1.50)
Favors IPLA

VAS Pain Score 
at 24 hours

N = 313 (4 
RCTs)

RCT Not serious Not serious Serious
(I²=64%; 
Tau²=3.41)

Less than 10 
studies

Low MD -1.11 MD −1.11 
(−3.55 to +1.32)
Favors IPLA

Satisfaction N = 108 (3
RCTs)

RCT Not serious Not serious Serious
(I²=93%; 
Tau²=0.16)

Less than 10 
studies

Low RAR 16.7% RR 1.23 (0.77
to 1.97) Favors 
IPLA

Postoperative 
Nausea and 
V o m i t i n g 
(PONV)

N = 306 (4 
RCTs)

RCT Not serious Not serious Not serious
(I²=0%; Tau²=0.0)

Less than 10 
studies

High 183 -> 
101/1000
(18.3%)

RR 0.55 (0.32 
to 0.95)
Favors IPLA

Side Effects N = 744 (6
 RCTs)

RCT Not serious Not serious Not serious
(I²=24%; low 
heterogeneity)

Less than 10
studies

Moderate 193 -> 
98/1000 
(19.3%)

RR 0.51 (0.32 
to
0.82)
Favors IPLA
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Graphics and tables
Figure 1. PRISMA 2020 flow diagram for new systematic reviews.

Figure 2. Risk of Bias
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Figure 3. VAS 4h

Figure 4. VAS 6h

Figure 5. VAS 12h
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Figure 6. VAS 24h.

Figure 7. PONV
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Figure 8. side effects

Figure 9. opioids needed 24h
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Figure 10. satisfaction

Figure 11. 1st time opioid rescue
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