Brazilian Journal of Anesthesiology 2025;75(4): 844606

BJAN Brazilian Journal of
""" ** ANESTHESIOLOGY

Brazilian Journal of

crensee ANESTHESIOLOGY

de Anestesiologia

REVIEW ARTICLE

Check for
updates

Erector spinae plane block versus transversus abdominis
plane block for analgesia after cesarean section: a
systematic review and meta-analysis

Mariana AbdElSayed Mansour © 2, Saeed Baradwan © °, Ahmed Abdelaziz Shama © ¢,
e

Mohamed Ali Mahmoud © ¢, Ayman Salah Abouelnour @€,
Ayman Mohamed AbdelWahed Mohamed © f, Ahmed Fathi Hassan Elkhouly © ¢,
Abdelkarem Hussiny Ismail Elsayed © ©, Zaky Ftouh Rashed © %,

Ahmed Mohamed Abdelhakim @ "* Mrooj Mabruk Almutairi @', Mohamed A. Lotfy © €,
Ahmed Goda Ahmed © °

2 Beni-Suef University, Faculty of Medicine, Department of Anesthesiology, Surgical Intensive Care and Pain Management, Beni-Suef,
Egypt

b King Faisal Specialist Hospital and Research Center, Department of Obstetrics and Gynecology, Jeddah, Saudi Arabia

¢ Tanta University, Faculty of Medicine, Department of Anesthesiology, Surgical Intensive Care and Pain Management, Tanta, Egypt

9 Al-Azhar University, Faculty of Medicine, Department of Anesthesiology, Surgical Intensive Care and Pain Management, Assiut,

Egypt
€ Al-Azhar University, Faculty of Medicine, Department of Anesthesiology, Surgical Intensive Care and Pain Management, Cairo,

Egypt

f Al-Azhar University, International Islamic Center for Population Studies and Research, Department of Anesthesiology, Surgical
Intensive Care and Pain Management, Cairo, Egypt

¢ Al Maarefa University, College of Applied Sciences, Department of Anesthesia, Riyadh, Saudi Arabia

h Cairo University, Faculty of Medicine, Kasralainy, Cairo, Egypt

' King Abdulaziz University, Faculty of Medicine, Jeddah, Saudi Arabia

Received 22 October 2024; accepted 26 February 2025
Available online 9 March 2025

KEYWORDS Abstract

Anesthesia; Background: Peripheral abdominal nerve blocks are key components of multimodal analgesia,
Cesarean section; enhancing recovery after cesarean sections. This systematic review and meta-analysis aimed to
Meta-analysis; assess analgesic efficacy of Erector Spinae Plane Block (ESPB) versus Transversus Abdominis Plane
Obstetrics; Block (TAPB) under ultrasound guidance following Cesarean Section (CS) under spinal anesthesia.
Systematic review Methods: A comprehensive search was conducted across PubMed, Scopus, Cochrane Library, and

ISI Web of Science to identify relevant trials. The inclusion criteria followed the PICOS frame-
work: Population (women undergoing elective cesarean delivery), Intervention (ESPB),
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Comparator (TAPB), Outcomes (postoperative pain, opioid consumption, analgesic duration, and
satisfaction), and Study Design (randomized controlled trials).

Results: Seven RCTs (380-patients) met the inclusion criteria. The ESPB group had significantly
lower postoperative pain scores at rest and during movement, reduced 24-hour opioid consump-
tion (MD = -2.62 MME; 95% Cl -4.11 to -1.13; p = 0.006), and longer analgesic duration
(SMD = 1.77; 95% Cl 1.11 to 2.44; p < 0.001) than the TAPB group. Patient satisfaction was also
significantly higher in the ESPB group (OR = 4.75; 95% Cl 2.26 t0 9.99; p < 0.001). While most out-
comes demonstrated low heterogeneity, significant variability was observed in analgesic dura-
tion (12 = 83%), requiring cautious interpretation.

Conclusions: The ESP block offers superior pain relief, reduces opioid use, and enhances satis-
faction compared to the TAP block in cesarean sections. These findings suggest that the imple-
mentation of the ESP block in postoperative analgesia protocols could significantly improve
patient outcomes, potentially leading to enhanced recovery and reduced reliance on opioids.

© 2025 Sociedade Brasileira de Anestesiologia. Published by Elsevier Espafa, S.L.U. This is an

open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

In recent decades, the percentage of births delivered via
Cesarean Section (CS) has risen, currently surpassing 32%."
Women often experience moderate to severe pain following
a cesarean delivery, with over 10% developing persistent
pain lasting beyond 3 to 6 months.?> Proper pain manage-
ment after the procedure is crucial for promoting early
recovery and mobility, minimizing the negative consequen-
ces of pain, and facilitating quicker bonding between
mother and baby.” Insufficient control of postoperative pain
can result in slower recovery, ongoing pain, higher reliance
on opioids, decline in quality of life, and a higher likelihood
of postpartum depression.>*®

Multimodal analgesia for managing postoperative pain
following cesarean deliveries involves the use of intrathecal,
epidural, and/or systemic opioids, in addition to regional
techniques such as truncal blocks.”® Although intrathecal
morphine offers superior pain relief, it may lead to various
side effects, including nausea, severe itching, respiratory
depression, urinary retention, and drowsiness.’ As a result,
regional anesthesia has become increasingly preferred.’
Truncal blocks, such as Transversus Abdominis Plane (TAP)
block and Erector Spinae Plane (ESP) block, are among the
most frequently employed methods for managing postopera-
tive pain following cesarean sections. "

The Transversus Abdominis Plane Block (TAPB) is a
modern technique used for pain control in lower abdomi-
nal surgeries. It involves injecting a local anesthetic into
the transversus abdominis plane using either anatomical
landmarks or ultrasound guidance.'? The transversus
abdominis plane is situated between the internal oblique
and transversus abdominis muscles, where the spinal
nerve branches responsible for sensory innervation of the
abdominal wall, muscles, and parietal peritoneum are
located.” Meta-analyses indicate that TAP blocks lower
pain levels and decrease the need for opioids, leading
various international guidelines to endorse their use as
analgesic adjuncts following cesarean sections.'*"> How-
ever, while TAPB effectively relieves somatic pain, it has
limited impact on visceral nerves.'®

The Erector Spinae Plane Block (ESPB) is a recent regional
anesthetic method introduced in 2016, offering a viable
option for pain management in various surgical scenarios.'”

Forero et al. were the first to document the ESPB, highlight-
ing its potential to not only alleviate somatic pain but also
to address visceral pain by blocking the ventral, dorsal, and
communicating spinal nerve branches.'® This technique can
be conducted utilizing clearly identifiable ultrasound land-
marks, ensuring a higher level of safety.'® Studies indicate
that utilizing an ESP block during cesarean delivery leads to
decreased pain levels and less reliance on opioids compared
to placebo controls.?%?’

Research comparing the postoperative analgesic effec-
tiveness between ESP and TAP blocks following CS has
yielded conflicting results. Some studies indicated that the
ESP block provides superior pain management compared to
the TAP block,?>%* while others suggested that both techni-
ques are equally effective in managing pain.?*?° This incon-
sistency in the literature highlights a clinical gap in
determining the optimal regional anesthesia technique for
cesarean sections. Given the importance of effective pain
management in improving recovery outcomes and reducing
opioid consumption after CS, we conducted this meta-analy-
sis to assess and compare the analgesic effectiveness of ESP
block versus TAP block specifically for patients undergoing
cesarean sections.

Materials and methods

This systematic review and meta-analysis adhered to the eli-
gibility criteria outlined by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) recommen-
dations.?® All data included in this review were sourced from
published studies, which eliminated the need for ethical
approval. Additionally, this meta-analysis did not receive
any funding.

Search strategy

We conducted an extensive search for relevant articles in
multiple databases including PubMed, Scopus, Cochrane
Library, and ISI Web of Science from their inception to
August 2024, without limiting by language or publication
year. Our search strategy utilized the following keywords:
[“Erector spinae plane block” OR “Erector spinae plane
nerve block” OR “ESP block” OR “ESPB”] AND [“Transversus
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abdominis plane block” OR “Transabdominal abdominis
plane block” OR “TAP block” OR “TAPB”] AND [“Cesarean
section” OR “Cesarean delivery” OR “Cesarean” OR “C-sec-
tion” OR “Caesarean” OR “Caesarean section” OR “Caesar-
ean delivery”]. The literature search was carried out
independently by two authors, and any differences were
resolved through mutual agreement.

Study selection

We chose studies that conformed to the following PICOS
criteria: 1) Patients: women scheduled for elective cesar-
ean section under spinal anesthesia, 2) Intervention:
ultrasound-guided ESP block, 3) Control: ultrasound-
guided TAP block, 4) Outcomes: postoperative pain lev-
els, postoperative opioid consumption, and duration of
the block, and 5) Study design: Randomized Controlled
Trials (RCTs). The specifics regarding the type, dosage,
and volume of local anesthetics, as well as the use of
adjuvants in each group, were not factors for the eligibil-
ity of the studies. We did not include trials that com-
pared ESP blocks to TAP blocks for surgical procedures
other than cesarean delivery. Furthermore, we excluded
review articles, opinion articles, letters, editorials, retro-
spective studies, non-randomized controlled trials, and stud-
ies that focused on outcomes outside our specific areas of
interest. We excluded non-RCTs to ensure the inclusion of
studies with the highest level of methodological rigor and to
minimize potential sources of bias. Two reviewers assessed
the titles and abstracts of the potential publications inde-
pendently. The full texts of the articles that were initially
identified and appeared to meet the eligibility criteria were
subsequently re-evaluated prior to making the final decision.
In instances of disagreement, a third reviewer was consulted
to reach a conclusion.

Data extraction

Three independent reviewers gathered relevant data from
the selected studies using a uniform data collection sheet.
Any inconsistencies were addressed through discussions
among the authors. The data collected comprised the names
of the first author, publication year, study groups, study loca-
tion, sample size, maternal age, Body Mass Index (BMI), sur-
gery duration, types and dosages of local anesthetics
employed for both blocks, spinal anesthesia protocols, and
main findings. The primary outcome measured was pain
severity at rest and during movement or coughing, assessed
at 4, 8, 12, and 24 hours after cesarean delivery using the
Visual Analog Scale (VAS). Secondary outcomes included the
amount of opioids consumed, duration of the block in hours,
and patient satisfaction with analgesia after cesarean sec-
tion. The duration of block was identified as the period from
when the block was administered to the moment the patient
first requested pain relief post-cesarean section. All opioids
administered for postoperative pain relief were converted
into Morphine Milligram Equivalent (MME) units based on the
standardized conversion tables from the British National For-
mulary. The Likert verbal rating scale was utilized to evalu-
ate patient satisfaction. Certain outcomes did not provide
the necessary mean and standard deviation values, so these

were derived from alternative parameters such as medians,
ranges (minimum—maximum), or interquartile ranges, as
outlined by Wan et al.?’

Risk of bias (quality) assessment

The quality of the studies included was assessed using the
Cochrane Risk of Bias Tool.?® This assessment focused on sev-
eral key areas: 1) Random sequence generation; 2) Alloca-
tion concealment; 3) Blinding of participants and personnel;
4) Blinding of outcome assessment; 5) Incomplete outcome
data; 6) Selective reporting; and 7) Other forms of bias.
Each area was categorized as low risk, high risk, or unclear
risk. Two authors carried out the evaluation independently,
and any disagreements were settled through discussion.

We utilized the Grading of Recommendations, Assess-
ment, Development, and Evaluation (GRADE) approach to
systematically assess the quality of evidence.?® This assess-
ment considered factors such as risk of bias, inconsistency,
indirectness, imprecision, and publication bias. Evidence
quality was categorized as high, moderate, low, or very low
by two review authors working independently, with dis-
agreements resolved through discussion.

Statistical analysis

One author input the data into Review Manager 5.4.0, while
another author verified it for statistical analysis. For contin-
uous data, including pain severity scores at various time
points, block duration, and total opioid usage post-cesarean
delivery, the analysis utilized Mean Difference (MD) or Stan-
dardized Mean Difference (SMD) with a 95% Confidence Inter-
val (95% Cl). In contrast, dichotomous outcomes, such as
patient satisfaction with analgesia, were assessed using
Odds Ratio (OR) along with a 95% Confidence Interval (95%
Cl). A p-value of less than 0.05 was established as the thresh-
old for statistical significance.>® The heterogeneity of the
studies was evaluated using the I-squared (I?) statistic
and the chi-square test. An I? value of < 50% and a p-
value > 0.1 suggested that there was no significant het-
erogeneity. Conversely, an I* value of > 50% and a p-
value of < 0.1 indicated notable heterogeneity. We
employed a random-effects model for the meta-analysis,
independent of the |2 results.>' A sensitivity analysis was
conducted for the correction of heterogeneous outcomes
in which we excluded one study at a time “one-out sensi-
tivity analysis” and evaluated the impact of removing
each of the studies on the summary results and between-
study heterogeneity. Given that fewer than 10 studies
were included in this systematic review and meta-analy-
sis, the assessment of publication bias using funnel plots
was not conducted.3%33

Results

Results of the literature search and Characteristics
of the included studies

The PRISMA flow diagram (Fig. 1) illustrates the study
selection process for this research. Initially, 65 studies
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Figure 1

were found through database searches. After reviewing
the titles and abstracts, 15 articles were selected for
full-text evaluation. From these, eight articles
were excluded, leaving seven studies included for both
qualitative and quantitative analysis. These seven stud-
jes?2725343¢ \ere Randomized Controlled Trials (RCTs)
that fulfilled our inclusion criteria. All included studies
received appropriate ethical approval, with patient con-
sent obtained as required by the respective institutional
review boards.

Each trial compared the effectiveness of ESPB and TAPB
for postoperative pain relief after cesarean delivery, with all
using ultrasound guidance for both blocks. All women under-
went cesarean sections using intrathecal spinal anesthesia

PRISMA flow diagram.

with hyperbaric bupivacaine, with doses ranging from 9 to
12.5 mg, administrated with or without fentanyl. The sam-
ple sizes for the included RCTs ranged from 24 to 66 partici-
pants, with an overall total of 380 individuals involved. Of
these, 190 participants were allocated to the ESPB group,
while the remaining 190 were placed in the TAPB group.
There was variability in the dosages, types, drug combi-
nations, and adjuvants used with local anesthetics across
the studies; however, all studies administered the same
dose and type of medication for both blocks. In both
groups, bupivacaine was the main local anesthetic uti-
lized in five trials,?*?%343¢ while ropivacaine was used in
two trials.?>?° The included studies took place in several
countries, including Egypt,?***>° India,?>?> Turkey,* and
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Eksteen
etal.,”
2024

Balata et
al.,*
2023

Reddy et
al.,”
2023

Yilmaz &
Erol,3¢
2023

Elshafay
etal.,®
2022

Boules
etal.,?
2020

South
Africa

Egypt

India

Turkey

Egypt

Egypt

ESPB group

TAPB group
ESPB group

TAPB group
ESPB group

TAPB group
ESPB group

TAPB group
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TAPB group
ESPB group

TAPB group

Characteristics of the included studies.
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0.25%

20 mL Bupivacaine
0.25%

Hyperbaric bupiva-

caine (9 mg) with
fentanyl (10 mcg)
intrathecally

Hyperbaric bupiva-

caine (12.5 mg)
intrathecally.

Hyperbaric bupiva-

caine (9 mg) with
fentanyl (10 mcg)
intrathecally

Hyperbaric bupiva-

caine (10 mg)
intrathecally

Hyperbaric bupiva-

caine (12.5 mg)
intrathecally

Hyperbaric bupiva-

caine (12 mg)
intrathecally

ESPB and TAPB were simi-
lar in analgesic efficacy
and postoperative opioid
administration after cesar-
ean section.

ESPB provided extended
analgesia with appreciably
lower opioid requirements
and associated with lower
complications and higher
patient satisfaction com-
pared to TAPB after cesar-
ean section.

ESPB and TAPB provide

similar analgesia with com-

parable opioid consump-
tion and no difference in
pain scores in the first

24 hours after cesarean
delivery.

ESPB is more effective
regarding pain scores, opi-
oid consumption, and
patient satisfaction com-
pared to TABP after cesar-
ean section.

ESPB was associated with
longer duration of analge-
sia, lower pain scores, and
lower total opioid con-
sumption during the first
24 hours after cesarean
section compared to TAPB.
ESPB provides more effec-
tive pain relief, has a lon-
ger duration of analgesic
action, prolongs time to
first analgesic require-
ment, and is associated
with less opioid consump-
tion compared to TABP
after cesarean section.
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analgesia with a significant

decrease in analgesic
requirement compared to

TAPB and can be used as a

ESPB provided prolonged
standard technique for
post-cesarean analgesia.

Hyperbaric bupiva-
caine (12.5 mg)

intrathecally

20 mL Ropivacaine

0.2%

45+ 10
44+9

22.7+5
23.9+4

28+3
30+3

30

ESPB group
TAPB group

India

(Continued)

Table 1

Malawat
etal.,??
2020

South Africa.?* Table 1 outlines the characteristics of the
studies involved.

Risk of bias of included studies and quality of
evidence

Figure 2 provides a summary of the bias risk for the RCTs con-
sidered in the analysis. All studies demonstrated a low risk of
bias concerning random sequence generation, allocation
concealment, and other potential bias sources. In six
studies,?>25343% there was a low risk of bias related to
incomplete outcome data and selective reporting, while
one study showed a high risk in this area.?’ Two
studies?>>¢ had a low risk of bias for participant and per-
sonnel blinding, whereas five studies had a high risk.?*"
25,3435 For outcome assessment blinding, five studies
were assessed as low risk,222°3¢ and two studies were
deemed high risk.>**> The overall strength of evidence
for our selected outcomes, as evaluated by the GRADE
approach, was deemed “moderate”.

Primary outcomes: postoperative pain scores

The meta-analysis results indicated that the ESPB group
experienced significantly lower postoperative pain scores,
measured by VAS, at various time intervals compared to the
TAPB group: at rest at 4h (MD = -0.43; 95% CI -0.77 to -0.10;
p=0.01; 12 = 44%), 8h (MD = -0.90; 95% Cl -1.25 to -0.54; p <
0.001; 12 = 31%), 12h (MD=-0.74; 95% Cl -1.07 to -0.42; p <
0.001; I? = 26%), and 24h (MD = -0.76; 95% Cl -1.24 to -0.29;
p = 0.002; 1> = 41%) (Fig. 3); and at movement at 4h
(MD =-0.47; 95% Cl -0.90 to -0.04; p = 0.03; 1> = 34%), 8h
(MD = -1.24; 95% Cl -1.82 to -0.66; p < 0.001; I = 29%), 12h
(MD = -0.95; 95% CI -1.27 to -0.63; p < 0.001; I* = 0%), and
24h (MD = -1.22; 95% Cl -1.91 to -0.53; p = 0.005; 1% = 35%)
(Fig. 4).

Secondary outcomes: postoperative opioid
consumption, block duration, and satisfaction

Five trials examined postoperative opioid usage, revealing
that the ESPB group reduced opioid consumption 24 hours
after CS compared to the TAPB group (MD = -2.62 MME; 95%
Cl -4.11 to -1.13; p = 0.006; I = 44%), as illustrated in
Figure 5A.

Six trials investigated the duration of block following CS.
The ESPB group demonstrated a longer duration of analgesic
block compared to the TAPB group (SMD = 1.77; 95% CI 1.11
to 2.44; p < 0.001), as shown in Figure 5B. These studies
showed heterogeneity (p < 0.001; 1> = 83%). By excluding
one trial,”> the reported heterogeneity was resolved
(p = 0.47; 1 = 0%), indicating a prolonged analgesic effect
among the ESPB group (SMD = 1.35; 95% Cl 1.0 to 1.63; p <
0.001).

Four trials assessed patient satisfaction 24 hours follow-
ing CS. A higher percentage of patients in the ESPB group
reported being greatly satisfied with their pain relief (76%)
compared to those in the TAPB group (44%) (OR = 4.75; 95%
C12.26 t09.99; p < 0.001; 17 = 13%) (Fig. 5C).
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Figure 2 Risk of bias summary of the included RCTs.

Discussion

Optimal post-cesarean pain management should prioritize
rapid recovery, mobility, and breastfeeding while minimizing
systemic side effects, which can be safely and effectively
achieved with regional anesthesia techniques. This meta-
analysis revealed that the ESP block significantly reduced
pain scores at all assessed time points compared to the
TAP block, reinforcing its efficacy in postoperative anal-
gesia. Furthermore, the ESP block significantly reduced
opioid use in the first 24 hours, provided longer analge-
sia, and resulted in higher patient satisfaction compared
to the TAP block.

Boules et al. assessed the effectiveness of ESPB with
TAPB for postoperative analgesia in patients undergoing
elective CS.”* They found that the ESPB group experi-
enced a longer duration of analgesia and a delayed first
request for pain relief compared to the TAPB group. VAS
pain scores, both at rest and during coughing, were nota-
bly lower in the ESPB group at 8 and 12 hours following
surgery, though no significant differences were noted at
4 and 24 hours.?®> Furthermore, total opioid use within
the first 24 hours was significantly reduced in the ESPB

group. Maternal satisfaction levels were similar across
both groups, with no adverse effects reported.”> Two
other trials also indicated lower VAS pain scores at vari-
ous time points and longer analgesic duration following
CS in the ESPB group compared to the TAPB group, along
with reduced total opioid consumption and higher patient
satisfaction in the ESPB group.>*3°

Another study revealed that the initial administration
of analgesics following cesarean delivery was significantly
earlier in the TAPB group compared to the ESPB group.>3¢
At 2, 4, and 8 hours post-operation, VAS pain scores were
lower in the ESP block group, with no differences
observed at 12 and 24 hours.>® Additionally, total opioid
use within 24 hours was significantly reduced in the ESP
block group, and both patient and surgeon satisfaction
scores were higher compared to the TAP block group.>3¢
Malawat et al. also noted that patients receiving the ESP
block had a longer duration before their first request for
analgesics, reported lower pain levels at rest and during
movement, and consumed less total diclofenac than
those in the TAP block group.??

On the contrary, Eksteen et al. reported no significant dif-
ferences in total morphine usage, pain levels either at rest
or during movement, and overall satisfaction with analgesia
between the ESP and TAP blocks after cesarean sections
under spinal anesthesia.”* They noted that ESP blocks took
longer to perform and concluded that they did not provide
significant additional visceral pain relief.?* Similarly, Reddy
et al. reported no differences in VAS pain scores, 24-hour
tramadol usage, or patient satisfaction between the two
blocks, though the time until the first request for analgesia
was significantly longer in the ESPB group.”® In a prior sys-
tematic review and meta-analysis, Junior et al. focused on
just three trials to evaluate the analgesic effects of ESPB fol-
lowing cesarean deliveries.?” They concluded that ESPB did
not reduce postoperative pain scores in comparison to other
methods. Nevertheless, it was associated with decreased
tramadol usage and extended duration of the analgesic
blockade.*”

Hamed et al. assessed the efficacy of ESPB compared to
Intrathecal Morphine (ITM) for analgesia after elective CS
under spinal anesthesia.*® No significant differences were
reported regarding postoperative pain scores among both
groups. However, they reported that total tramadol con-
sumption in the first 24h was significantly higher in ITM group
than in the ESPB group. The time to the first analgesic
request was significantly shorter in the ITM group.®® An
observational study recently evaluated the efficacy of ESPB
and Quadratus Lumborum Block (QLB) for postoperative
analgesia following cesarean delivery. The study found no
significant differences between the two groups in total mor-
phine consumption within the first 24 hours, postoperative
pain scores, or the time to the first dose of morphine. How-
ever, the ESPB group required fewer rescue doses of mor-
phine compared to the QLB group.’ Additionally, two
recent trials concluded that ESPB and QLB were similarly
effective in providing postoperative analgesia as part of mul-
timodal analgesia after CS, with comparable outcomes in
total tramadol consumption, pain scores, and the duration
of analgesia.*%*'

Our findings can be attributed to the different mecha-
nisms and action locations of the two block types. The ESP
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ESPB TAPB Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Pain score at 4 hour
Balata et al. 2023 25 15 30 4 22 30 3.0% -150[-2.45,-055] ¢

Boules et al. 2020 1.83 0.57 25

Reddy et al. 2023
Yilmaz & Erol 2023

3.25 1.78 30

Subtotal (95% CI) 127 127 28.5%
Heterogeneity: Tau? = 0.06; Chi? =7.14, df =4 (P = 0.13); I =44%

Test for overall effect: Z =2.54 (P = 0.01)

1.1.2 Pain score at 8 hour

Balata et al. 2023 35 15 30 5 25 30 2.6%
Boules et al. 2020 28 17 25 3.1 22 25 25%
Elshafay et al. 2022 2 03 30 3 12 30 7.5%
Reddy et al. 2023 43 18 30 57 17 30 3.4%
Yilmaz & Erol 2023 1 0.52 12 1.6 0.51 12 7.9%
Subtotal (95% Cl) 127 127 23.8%

Heterogeneity: Tau? = 0.05; Chi?=5.80, df =4 (P =0.21); I?=31%
Test for overall effect: Z = 4.94 (P < 0.00001)

1.1.3 Pain score at 12 hour
Balata et al. 2023 3.43 1.19 30

Boules et al. 2020 23 15 25 25 14 25  3.9%
Elshafay et al. 2022 3 11 30 4 13 30 5.5%
Reddy et al. 2023 57 08 30 6.7 15 30 5.5%
Yilmaz & Erol 2023 1.8 03 12 27 08 12 6.9%
Subtotal (95% Cl) 127 127  26.3%

Heterogeneity: Tau? = 0.04; Chi? = 5.37, df =4 (P = 0.25); I> = 26%
Test for overall effect: Z = 4.47 (P < 0.00001)

1.1.4 Pain score at 24 hour
Balata et al. 2023 25 1.67 30
Boules et al. 2020 25 1.18 25

Elshafay et al. 2022 4 22 30 6 34 30 1.5%
Malawat et al. 2020 25 2 33 3 26 33 24%
Reddy et al. 2023 6 26 30 6.33 32 30 1.5%
Yilmaz & Erol 2023 39 1.2 12 55 1.6 12 2.3%
Subtotal (95% Cl) 190 190 21.3%

Heterogeneity: Tau? = 0.16; Chi* = 10.17, df = 6 (P = 0.12); I?=41%
Test for overall effect: Z = 3.15 (P = 0.002)

Total (95% Cl) 571
Heterogeneity: Tau? = 0.08; Chi? = 36.36, df = 21 (P = 0.02); I> = 42%
Test for overall effect: Z=7.12 (P < 0.00001)

Test for subgroup differences: Chi? = 3.72, df = 3 (P = 0.29), I? = 19.3%

Figure 3

block provides extensive analgesia on one side of the body
by injecting local anesthetic into the space between the
erector spinae muscle and the transverse process, allow-
ing the anesthetic to spread into the paravertebral area
through the gaps between adjacent vertebrae and block
both dorsal and ventral rami of the spinal nerves.***® In
contrast, the TAP block involves local anesthetic injec-
tion between the internal oblique and transversus
abdominis muscles, targeting the thoracolumbar nerves
and primarily managing somatic pain.** The ESP block
also offers additional advantages, as it is a straightfor-
ward, safe, and reliable alternative for pain relief. This
ultrasound-guided technique targets the easily visualized
transverse process, with the injection site located in a
musculofascial plane away from the neuroaxis, pleura,
and major blood vessels.*

2 0.86 25  8.0%
Elshafay et al. 2022 2 13 30 23 15 30 4.6%
3.4 168 30 34%
06 0.2 12 1.1 05 12 9.5%

3.67 1.63 30  4.5%

27 1.85 30 3.4%
2.67 1.57 25  4.1%
Eksteen et al. 2024 1.83 0.8 30 286 1.3 30 6.2%

571 100.0%
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Postoperative pain scores at rest.

Our research had several significant advantages. To begin
with, we implemented an extensive search strategy that
covered multiple databases. Additionally, we restricted our
analysis exclusively to RCTs to ensure the credibility of
our results. It is important to emphasize that our study com-
plied with the PRISMA guidelines, demonstrating its method-
ological soundness. Moreover, since no prior meta-analysis
has been performed on this specific topic, our study’s impor-
tance is further enhanced.

Despite the valuable insights gained from our meta-
analysis, it is important to recognize certain limitations in
our study. Firstly, the number of articles meeting our inclu-
sion criteria was limited, and the follow-up periods in the
included studies were relatively short. Additionally, some
trials did not implement blinding techniques, which intro-
duces a potential source of bias. The scarcity of studies
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ESPB TAPB

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
1.2.1 Pain score at 4 hour

Balata et al. 2023 1.2 0.7 12 28 19 12 4.1%
Boules et al. 2020 43 0.8 30 47 1.2 30 9.8%
Elshafay et al. 2022 2 11 30 22 15 30 7.9%
Reddy et al. 2023 3 1.1 25 333 14 25 7.6%
Subtotal (95% CI) 97 97  29.4%

Heterogeneity: Tau? = 0.07; Chi? = 4.56, df = 3 (P = 0.21); I? = 34%
Test for overall effect: Z =2.14 (P = 0.03)

1.2.2 Pain score at 8 hour

Balata et al. 2023 1.5 0.7 12 313 12 6.2%
Boules et al. 2020 467 1.8 30 6.67 2.8 30 3.9%
Elshafay et al. 2022 2 12 30 3 16 30 7.4%
Reddy et al. 2023 3.1 26 25 3.3 28 25 2.7%
Subtotal (95% CI) 97 97 20.2%

Heterogeneity: Tau? = 0.10; Chi? = 4.22, df = 3 (P = 0.24); I? = 29%
Test for overall effect: Z=4.17 (P < 0.0001)

1.2.3 Pain score at 12 hour

Balata et al. 2023 29 05 12 4 12 12 7.2%
Boules et al. 2020 6.67 0.8 30 7.67 0.9 30 11.0%
Elshafay et al. 2022 313 30 4 16 30 7.2%
Reddy et al. 2023 35 21 25 3.7 1.8 25 4.4%
Subtotal (95% ClI) 97 97  29.8%

Heterogeneity: Tau? = 0.00; Chi? = 2.07, df = 3 (P = 0.56); I = 0%
Test for overall effect: Z=5.87 (P < 0.00001)

1.2.4 Pain score at 24 hour

Balata et al. 2023 39 25 12 6.7 37 12 1.1%
Boules et al. 2020 7 42 30 7.3 48 30 1.3%
Eksteen et al. 2024 33 23 33 43 34 33  3.0%
Elshafay et al. 2022 4 27 30 7 45 30 1.8%
Malawat et al. 2020 2 05 30 32 14 30 9.6%
Reddy et al. 2023 267 1.8 25 3 25 25  3.8%
Subtotal (95% CI) 160 160 20.6%

Heterogeneity: Tau? = 0.25; Chi? =7.73,df =5 (P = 0.17); I? = 35%
Test for overall effect: Z = 3.46 (P = 0.0005)

Total (95% CI) 451 451 100.0%
Heterogeneity: Tau? = 0.13; Chi? = 29.48, df = 17 (P = 0.03); I = 42%
Test for overall effect: Z = 6.59 (P < 0.00001)

Test for subgroup differences: Chi? = 5.98, df = 3 (P = 0.11), I =49.8%

Figure 4

also prevented us from conducting subgroup analyses. We
utilized TAPB as the control group and did not assess the
analgesic efficacy of ESPB in comparison to other regional
anesthesia techniques, highlighting a possible direction
for future research and investigation in this area. The
small sample sizes across the included trials may diminish
statistical power and restrict the generalizability of our
findings. Moreover, the observed heterogeneity in analge-
sic duration may affect the robustness of our results. This
heterogeneity may stem from several factors, including
variations in local anesthetic agents, volumes, and dos-
ages, as well as the inclusion or exclusion of adjuvants for
both blocks. Differences in spinal anesthesia protocols,
with some studies using hyperbaric bupivacaine alone and
others combining it with fentanyl, further contribute to
this variability. Lastly, the use of different types of analge-
sics postoperatively across studies adds another layer of
complexity.
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Postoperative pain scores on movement.

To support our conclusions and gather additional data, it
is essential to carry out more high-quality prospective ran-
domized controlled trials. Further studies should be con-
ducted to compare the pain-relieving effects of ESPB against
TAPB and other regional anesthesia techniques in patients
undergoing cesarean sections. Additionally, more research is
necessary to investigate the long-term impact of ESPB on
pain management and postoperative recovery related to
this procedure. The effects of ESPB on pain relief for other
types of transabdominal surgeries also require further exam-
ination. It is recommended that additional research should
be conducted across various cultures with different socio-
economic backgrounds. Furthermore, future studies should
aim to thoroughly understand the mechanism behind the vis-
ceral pain relief provided by ESPB. Future research should
include a cost-effectiveness analysis comparing ESPB and
TAPB to determine the economic implications of these anal-
gesic techniques.
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(A)
ESPB TAPB Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total ght IV, Random, 95% C1 IV, k , 95% C1
Balata etal. 2023 63 35 12 158 103 12 53% -950115.65,-335] ¢¥——
Boules etal. 2020 10 35 30 125 42 30 273% -250[4.46,-0.54] —
Eksteen etal. 2024 279 109 33 32 116 33 66% -410[9.53,1.33 ¢
Reddy etal. 2023 75 52 25 10 55 25 169% -250(547,047) —
Yilmaz & Erol 2023 64 16 30 81 18 30 439% -1.70(-2.56,-084] —=
Total (95% CI) 130 130 100.0% -2.62[-4.11,.1.13) el
Heterogeneity: Tau*= 112, Chi*=710,df=4 (P=0.13), F= 44% 4 2 ‘2 “
Test for overall effect: Z= 3.45 (P = 0.0006) Favours [ESPB] Favours [TAPB]
(8)
ESPB TAPB Std. Mean Difference Std. Mean Difference
St or Subgrol SD Total Mean SD Total Welght IV, Random, 95% CI IV, Random, 95% CI
Balata etal 2023 2337 5865 12 1318 386 12 138% 2.03[1.02,3.05]
Boules et al. 2020 12 311 30 8 35 30 17.9% 1.19[0.64,1.74) —
Elshafayetal. 2022 2242 7.28 30 1243 44 30 176% 1.64(1.05,2.23) _—
Malawatetal 2020 4353 753 30 1207 91 30 153% 3.72(2.86,4.57) —
Reddy et al 2023 5138 25 35 11 25 175% 1.20 [0.60,1.81) —_—
Yilmaz & Erol 2023 71 31 30 393 21 30 179% 1.18[0.63,1.73) S——
Total (95% CI) 157 157 100.0% 1.77[1.11,2.44] R e
Heterogeneity: Tau®= 0.56; Chi*= 30.23, ¢f= 5 (P < 0.0001); = 83% '2 .1 3 + t
Testfor overall effect Z=524 (P <« 0.00001) Favours [TAPB] Favours [ESPB)
(9]
ESPB TAPB Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M.H, Rand 95% CI M.H, Rand 95% CI
Balata etal. 2023 1" 12 6 12 96% 11.00[1.06,114.09] —
Boules etal, 2020 17 30 8 30 3786% 3.60[1.22,1064] —
Elshafay et al. 2022 24 30 9 30 324% 9.33(2.85,30.60] e —
Reddy etal. 2023 22 25 20 25 204% 1.83[0.39,8.67] -_—
Total (95% CI) 97 97 100.0% 4.75[2.26,9.99] R
Total events 74 43
Heterogeneity. Tau= 0.08; Chi*= 3.43,df=3 (P=0.33), F=13% d' 02 0:1 1:u 55]

Testfor overall effect Z=4.11 (P < 0.0007)

Figure 5

Conclusions

The ultrasound-guided ESP block is more effective in manag-
ing pain, reducing opioid use, providing longer-lasting pain
relief, and increasing patient satisfaction following cesarean
sections when compared to the TAP block group. Nonethe-
less, additional studies are required to verify these findings.
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