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Abstract

Introduction

Transversus abdominis plane (TAP) blocks are commonly performed for postoperative
analgesia in elective cesarean section. Ropivacaine is the most commonly used local anes-
thetic for TAP blocks. Currently, the concentration of ropivacaine for TAP blocks is various,
and increasing number of randomized controlled trials (RCTs) have compared the effects of
different concentration of ropivacaine for TAP blocks in cesarean section. This protocol of a
systematic review and meta-analysis aims to identify the optimal concentration of ropiva-
caine for TAP blocks in elective cesarean section.

Methods and analysis

Databases including PubMed, Web of science, the Cochrane library, and EMBASE will be
searched from their inception to May 1, 2024. RCTs that investigated the analgesia of differ-
ent concentrations of ropivacaine for TAP blocks in elective cesarean section will be identi-
fied. The analgesia duration will be the primary outcome. Secondary outcomes will include
the analgesics consumption over postoperative 24 hours, postoperative pain scores at rest
and movement, and the incidence of adverse effects. RevMan 5.4 software will used for sta-
tistical analysis. The evidence quality of synthesized results will be evaluated by the Grading
of Recommendations Assessment, Development, and Evaluation (GRADE) approach.

Ethics and dissemination

Ethical approval is not applicable. The results of this study will be published on completion.

Trial registration
PROSPERQO registration number: CRD42024496907.
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Introduction

Postoperative pain is one of the most undesirable consequences for the patients after cesarean
section [1]. Opioids are effective for pain management after cesarean section, but the related
side effects, such as pruritus, constipation, sedation, dizziness, nausea and vomiting, tolerance,
and respiratory depression limit its use [2,3]. Transversus abdominis plane (TAP) blocks can
be easily performed and are commonly used for postoperative analgesia in cesarean section by
reducing opioids consumption, improving pain scores, as well as decreasing the incidence of
adverse effects [4-6]. Currently, ropivacaine is the most commonly used local anesthetic for
TAP blocks due to less cardiovascular toxicity [7-9]. Various concentration of ropivacaine
have been used for TAP blocks in cesarean section, including 0.25% [10,11], 0.35% [12],
0.375% [6,13], 0.5% [14], and 0.75% [15]. Previous evidence suggested that high concentration
of ropivacaine for TAP blocks in cesarean section could increase the plasma concentrations of
ropivacaine in patients, which might cause neurotoxicity [16]. Therefore, it is meaningful to
determine the preferred concentration of ropivacaine which can provide longer analgesia
without increasing the side effects in cesarean section. One meta-analysis revealed that 0.75%
ropivacaine is the optimal choice for brachial plexus blocks in upper limb surgeries [17]. How-
ever, synthesized evidence from a systematic review and meta-analysis regarding the preferred
concentration of ropivacaine for TAP blocks in cesarean section is not yet available. Therefore,
we conducted this protocol of a systematic review and meta-analysis to identify the optimal
concentration of ropivacaine for TAP blocks in cesarean section, which will provide evidence
for the concentration selection of ropivacaine for TAP blocks in cesarean section.

Methods and analysis
Study registration

This protocol was previously registered in the International Prospective Register of Systematic
Reviews (PROSPERO; ID: CRD42024496907) and was constructed according to guidelines of
the Preferred Reporting Items for Systematic Evaluation and Meta-Analysis Protocols (PRIS-
MA-P). The PRISMA-P-checklist is shown in S1 File.

Search strategy

Databases including PubMed, Web of science, the Cochrane library, and EMBASE will be
searched from their inception to May 1, 2024 with the language restriction to English. The
key terms for search will contain “transversus abdominis plane”, “ropivacaine”, “cesarean sec-
tion”, and “randomized controlled trials”. The detailed search plan for all databases is shown
in S2 File. Additional studies will be identified via reviewing the citation lists of the relevant
studies.

Inclusion and exclusion criteria

Included RCTs should meet the following inclusion criteria: 1) Participants: patients under-
went cesarean section, 2) Intervention and comparisons: analgesic effects between different
concentrations of ropivacaine for TAP blocks, and 3) Primary outcomes: analgesia duration,
which will be defined as the time interval from the completion of TAP block performance to
the first request analgesia; secondary outcomes: the analgesics consumption over postoperative
24 hours, postoperative pain scores at rest and movement, and the incidence of adverse effects
(e.g., nausea and vomiting, dizziness, drowsiness, itching, and constipation). Otherwise, stud-
ies will be excluded.
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Study selection

The titles and abstracts of studies that identified by initial search will be independently
screened by two authors (X.Z. and D.Z.). Then, the full text of potentially relevant studies will
be reviewed to decide whether they conform to the inclusion criteria. Any discrepancy will be
discussed with a third author (J.D.). The flowchart that will used for study selection was shown
in Fig 1.

Data extraction

Two authors (X.Z. and D.Z.) will independently extract the following information from
included studies: authors, publication date, countries, characteristics of participants, sample
size, anesthesia type, TAP approaches, adjuvants, surgical durations, interventions and con-
trols, outcomes, and postoperative pain management. Any discrepancy will be discussed with
a third author (J.D.).
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Fig 1. The flowchart of study selection.
https://doi.org/10.1371/journal.pone.0308335.9001
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Risk of bias assessment

Two authors (X.Z. and D.Z.) will independently assess the risk of bias for each study using the
the Cochrane Risk of Bias tool V.2 (RoB 2). Based on the random sequence generation, alloca-
tion concealment, blinding of participants and personnel, blinding of outcome assessment,
incomplete outcome data, and selective reporting, the risk of bias will be rated as ‘some con-
cerns’, low’ or ‘high’. Any disagreement will be discussed with a third author (J.D.).

Statistical analysis

Data processing and statistical analysis will be performed by RevMan 5.4. Continuous vari-
ables will be calculated using mean differences (MD) with 95% confidence intervals (CI),
and dichotomous data will be presented using risk ratios (RR) with 95% CI. I* test will be
used to assess the statistical heterogeneity. A fixed-effect model will be used to pool data
when I? < 50%; otherwise, a random-effect model will be used and subgroup analysis and
meta-regression will be applied to explore the heterogeneity source. Sensitivity analysis will
also be used to test whether the pooled results are reliable. A P value less than 0.05 indicates
statistical significance. Finally, the evidence quality will be assessed by the GRADE
approach.

Patient and Public Involvement

Not applicable.

Ethics and dissemination

The ethical approval is not applicable. The results of this study will be publicly published on
completion.

Discussion

TAP blocks are commonly used for postoperative pain control in patients receiving elective
cesarean section. Currently, various concentrations of ropivacaine are selected for TAP blocks
in cesarean section. This protocol for a systematic review and meta-analysis aims to identify
the optimal concentration of ropivacaine for TAP blocks in elective cesarean section, which
will provide a longer postoperative analgesia without increasing the incidence of adverse
effects.

Several concerns should be noticed. First, there might be a high clinical heterogeneity
among included studies because of many factors, such as unilateral or bilateral TAP blocks, the
approach and timing of TAP blocks, the adjuvants to ropivacaine, the surgical duration, the
definition of outcomes, the anesthesia type and opioids use. Therefore, subgroup analysis or
meta-regression should be used to explore the source of heterogeneity, and to determine the
influence of different factors on the analgesic effects of different concentration of ropivacaine
for TAP blocks in cesarean section. Another issue needs to be cautioned that the number of
included studies and sample size might be small, which will influence the reliability of pooled
results. Therefore, the GRADE approach will assess the quality of evidence for each outcome.
Recently, laparoscopic TAP blocks were applied to provide postoperative analgesia in colorec-
tal surgeries [18,19], it will be interesting to investigate the effects of laparoscopic TAP blocks
in elective cesarean section. This protocol might serve as a reference method to investigate the
optimal concentration of ropivacaine for other nerve blocks, such as quadratus lumborum
block in cesarean section.
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