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Efficacy of erector spinae plane block
for postoperative analgesia after liver
surgeries: a systematic review and meta-
analysis
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Abstract

Background Data on the effectiveness of erector spinae plane block (ESPB) for patients undergoing liver surgeries is
limited and inconclusive. We hereby aimed to systematically review if ESPB can provide adequate analgesia after liver
surgery.

Methods PubMed, CENTRAL, Scopus, Embase, and gray literature were examined up to 25th April 2023 for
randomized controlled trials (RCTs) comparing ESPB with control or spinal analgesia.

Results Nine RCTs were included of which three compared ESPB with spinal analgesia. 24-hour opioid consumption
did not differ significantly between ESPB vs. control (MD: -35.25 95% Cl: -77.01, 6.52 12=999%) or ESPB vs. spinal
analgesia (MD: 2.32 95% Cl: -6.12, 10.77 I?=91%). Comparing pain scores between ESPB and control, a small but
significant effect favoring ESPB was noted at 12 h and 48 h, but not at 6-8 h and 24 h. Pain scores did not differ
between ESPB and spinal analgesia. The risk of postoperative nausea and vomiting was also not significantly different
between ESPB vs. control or spinal analgesia. GRADE assessment shows moderate certainty of evidence.

Conclusion ESPB may not provide any significant postoperative analgesia in liver surgery patients. There was a
tendency of reduced opioid consumption with ESPB. Limited data also showed that ESPB and spinal analgesia had no
difference in pain scores and 24-hour analgesic consumption.
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Introduction

Patients undergoing liver surgeries experience consid-
erable postoperative pain which requires optimal man-
agement to improve patient satisfaction. Despite the
availability of minimally invasive surgical techniques,
improved technology, and a wide array of analgesic
options, pain control after liver surgeries remains a chal-
lenge and there has been a constant effort to improve
outcomes and enhance the quality of recovery [1]. The
concept of enhanced recovery after surgery has been suc-
cessfully implemented in the case of liver surgeries and an
important component of the program is the use of mul-
timodal analgesia and reduced dependence on opioids
[2]. Indeed, opioids are central to pain control after most
abdominal surgical procedures and are associated with
significant adverse events like nausea, vomiting, seda-
tion, constipation, and respiratory depression [3]. Given
such side effects and the probability of long-term depen-
dence with the use of opioids, there is a need for efficient
and easy-to-administer regional nerve blocks which can
reduce pain scores with minimal adverse events.

The erector spinae plane block (ESPB) is one such
regional anesthetic modality that has become widely
popular since its introduction in 2016 [4]. The tech-
nique consists of the injection of local anesthetic agents
between the erector spinal muscles and the thoracic
transverse processes targeting the dorsal-ventral rami of
the spinal nerves and sympathetic ganglia by spreading
craniocaudal and into the paravertebral region [5]. Given
that the ESPB has a wide compartment, the absorption of
the injectate is rapid and results in a higher bioavailability
as compared to other blocks [6]. Furthermore, the wide
extent of the erector spinae muscle allows for injections
at different levels resulting in analgesic effects in different
regions. A meta-analysis of 13 RCTs has found ESPB to
provide better analgesia with reduced postoperative opi-
oid consumption in patients undergoing breast surger-
ies [7]. Likewise, Koo et al [8] in a pooled analysis of 17
RCTs found ESPB to have a significantly better analgesic
effect in comparison with no block in thoracic surgeries.
Recently, Viderman et al [9] combined data from studies
on different abdominal surgical procedures to find that
ESPB reduced opioid requirement but had no difference
in pain scores as compared to no block. Since abdomi-
nal surgery can involve a lot of different procedures each
with different risks and pain levels, the efficacy of ESPB
must be tested for more specific regions. Earlier, Bhushan
et al [10] attempted to examine the efficacy of ESPB for
liver surgeries but could include only six trials and com-
pared ESPB with different control groups. To generate
more homogenous and updated evidence, we hereby
conducted this review to examine the analgesic efficacy
of ESPB compared to no block or spinal analgesia in
patients undergoing liver surgeries.
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Materials and methods

Search

A review protocol was prepared and registered on the
directory PROSPERO (CRD42023414636). An experi-
enced medical librarian along with one of the reviewers
were involved in the literature search which included the
electronic databases of PubMed, CENTRAL, Scopus, and
Embase. To ensure completeness of the search, we also
included gray literature via Google Scholar and Open
Gray (http://www.opengrey.eu). www.clinicaltrials.gov.
The search concluded on 25th April 2023. The reviewers
used the keywords: “erector spinae plane block’, “hepatic’,
“hepatectomy’, “abdominal surgery’, and “liver surgery”.
A common search strategy was devised for all databases
(Supplementary Table 1). The medical librarian and the
reviewer examined all results without language restric-
tion and deduplicated them using a reference manager
software (EndNote). Two reviewers then proceeded with
study screening initially by titles/abstracts and then by
full-texts of relevant studies. All decisions on study selec-
tion were taken by consensus. The search was supple-
mented by a direct search of references of eligible studies.

Eligibility

We included RCTs conducted on a Population of
adult liver surgery patients. Patients in the study group
received an Intervention of ESPB at any perioperative
time. Patients in the Comparison group received no/
sham block or spinal analgesia. The study reported any
of the following Outcomes: Pain values, total analgesic
consumption after surgery, or postoperative nausea and
vomiting (PONV). We excluded studies with overlapping
data, retrospective studies, and not exclusively on liver
surgery patients.

Data extraction

Last author, publication year, study location, type of liver
surgery, the anesthetic agent used, level of ESPB, punc-
ture location, control group details, sample size, method
of verification of ESPB, patient-controlled analgesia
(PCA), type of rescue analgesia and other analgesics, and
outcome data were extracted using a pre-formatted table
by two reviewers. For missing data, the corresponding
author of the article was contacted once by email. The
primary outcome was total opioid consumption in 24 h
in intravenous morphine equivalents. Secondary out-
comes were pain measured on a 10-point scale at 6-8 h,
12 h, 24, and 48 h and PONV.

Quality assessment of studies was conducted by two
reviewers using the Cochrane Collaboration risk of bias-2
tool [11]. Every section of the tool is then marked as low
risk, high risk, or some concerns based on the flowchart
provided. Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) tool based on
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the GRADEpro GDT software was used to judge the cer-
tainty of the evidence.

Statistical analysis

“Review Manager” (RevMan, version 5.3; Nordic
Cochrane Centre [Cochrane Collaboration], Copen-
hagen, Denmark; 2014) was the software for the meta-
analysis. Data on pain and 24-hour opioid consumption
was extracted as mean and standard deviation (SD)
for the meta-analysis. If the included studies reported
data as median and range or interquartile values, it was
changed to mean and SD by the formula of Wan et al
[12]. Data provided in graphs was converted into num-
bers by Engauge Digitizer Version 12.1. All data on opioid
consumption was standardized to morphine equivalents
utilizing a standardized converter [13]. Total opioid con-
sumption and pain outcomes were combined as mean
difference (MD) with 95% confidence intervals (CI) in a
random-effects model. PONV data were pooled to gener-
ate risk ratios (RR). The I? statistic in the meta-analysis
evaluated inter-study heterogeneity with values>50%
considered as substantial heterogeneity. Data for ESPB
vs. control and ESPB vs. spinal analgesia was pooled sep-
arately. The review conformed to the PRISMA reporting
guidelines [14].

Results

Search

419 articles were found based on the search strategy. All
duplicates were removed and 232 articles were identified.
On initial screening, 221 were excluded. Eleven stud-
ies underwent full-text analysis and nine were included
[15-23] (Fig. 1).

Study details

Data extracted from the studies is shown in Table 1.
The studies were published between 2019 and 2022 and
were from South Korea, China, Egypt, Turkey, and Paki-
stan. All studies were on liver resection while one was on
percutaneous radiofrequency ablation. All studies used
ultrasound guidance and administered bilateral blocks.
In two trials, continuous ESPB blocks were administered.
The levels of the block ranged from T7 to T9. The type,
dosage, and concentration of local anesthetics were vari-
able among studies. Lidocaine, ropivacaine, and bupi-
vacaine were the anesthetic agents used. In two studies,
dexmedetomidine was injected with the anesthetic agent.
In three trials, spinal analgesia was administered in the
control group. Two trials used intrathecal morphine
while one used epidural analgesia. The sample size per
group ranged from 20 to 30. Most studies did not report
on the method of verification of ESPB. The drugs used in
PCA were fentanyl, morphine, sufentanil, and tramadol.
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Meta-analysis

24-hour opioid consumption was reported in seven tri-
als. Pooled analysis showed that there was a tendency
of lower opioid consumption with ESPB as compared to
the control group, however, the results were statistically
non-significant (MD: -35.25 95% CI: -77.01, 6.52 1*=99%)
(Fig. 2). However, there was no difference in 24-hour
opioid consumption between ESPN and spinal analgesia
(MD: 2.32 95% CI: -6.12, 10.77 12=91%) (Fig. 2).

Comparing pain scores between ESPB and control
groups, we noted no statistically significant difference at
6—8 h (MD: -0.66 95% CI: -1.48, 0.16 1*=94%) and 24 h
(MD: -0.26 95% CI: -1.14, 0.62 I2=96%). However, a small
but significant effect favoring ESPB was noted at 12 h
(MD: -0.41 95% CI: -0.76, -0.05 1=0%) and 48 h (MD:
-0.11 95% CI: -0.20, -0.02 I*=0%) (Fig. 3). On the other
hand, the meta-analysis failed to demonstrate any signifi-
cant difference in pain scores between ESPB and spinal
analgesia at 6-8 h (MD: 0.37 95% CI: -0.95, 1.69 I*°=96%),
24 h (MD: 0.23 95% CIL: -0.58, 1.04 ’=92%) and 48 h
(MD: -0.75 95% CI: -1.89, 0.40 1°=97%) (Fig. 4).

Eight studies reported data on PONV. Meta-analy-
sis showed no significant difference in the risk of POV
between ESPB and control groups (RR: 0.70 95% CI:
0.37, 1.33 I>=60%) (Fig. 5). Similarly, a meta-analysis of
just two studies showed no difference in the risk of POV
between ESPB and spinal analgesia (RR: 0.53 95% CI:
0.27, 1.06 I°=68%) (Fig. 5).

Risk of bias and GRADE assessment

All, except for two trials, were high quality and had a low
overall risk of bias (Supplementary Table 2). The study of
Fu et al [22] had a high risk of bias while Mostafa et al
[20] had some concerns. GRADE assessment of evidence
is shown in Supplementary Table 3. The certainty was
moderate for all outcomes.

Discussion

In recent vyears, regional interfascial blocks have
expanded the scope of regional anesthesia providing
postoperative analgesia in a variety of surgical interven-
tions. In comparison with the peripheral nerve block
wherein a local anesthetic agent is injected around a sin-
gular nerve or group of nerves, the injectate for regional
interfascial blocks is placed between fascial layers
thereby anesthetizing all nerves transversing along the
tissue plane as well as adjacent areas [24]. Amongst the
several popular blocks used routinely in clinical practice
is the ESPB, developed quite recently in 2016 by Forero
et al [4]. While it was initially described by the authors
for the management of thoracic neuropathic pain, its
usage has expanded greatly with anesthetists report-
ing its use for breast [7], thoracic [8], and spinal surger-
ies [25]. Since the anesthetic agent in ESPB is deposited
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Fig. 1 Study flow chart

beneath the erector spinae muscle near the tip of the
transverse process of the vertebrae [26], and the muscle
itself transverses the entire span of the spinal cord, it is
postulated that the level of injection can have different
analgesic effects and can be used for a variety of surgical

procedures. In the current review, we investigated the
efficacy of ESPB for pain control after liver surgeries by
pooling data from nine RCTs.

Opioids constitute the primary drugs that are used in
the management of postoperative pain in most surgical
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ESPB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
ESPB vs no/sham block
Mostafa 2020 1 0.5 30 3.5 0.5 30 25.5% -2.50[-2.75, -2.25] 2020 L
Kim 2021 45.5 35.8 35 48.2 17.1 35 24.9% -2.70 [-15.84, 10.44] 2021 —
Elshafie 2022 6 2.4 20 96 27.9 20  25.0% -90.00[-102.27,-77.73] 2022 €=—
Hacibeyoglu 2022 49.7 16.9 25 96.3 38.7 25 24.6% -46.60[-63.15, -30.05] 2022 —
Subtotal (95% CI) 110 110 100.0% -35.25 [-77.01, 6.52] ——.-—
Heterogeneity: Tau? = 1777.48; Chi? = 222.40, df = 3 (P < 0.00001); I> = 99%
Test for overall effect: Z = 1.65 (P = 0.10)
ESPB vs spinal
Kang 2019 10.55 3.35 27 6.15 3.18 27  36.7% 4.40 [2.66, 6.14] 2019 u
Kang 2021 21.5 17 29 11.2 6.1 30 30.4% 10.30 [3.74, 16.86] 2021 -
Zubair 2022 3.38 6.24 20 10.75 9.64 20 32.9% -7.37 [-12.40, -2.34] 2022 -
Subtotal (95% CI) 76 77 100.0% 2.32[-6.12, 10.77] >
Heterogeneity: Tau? = 49.83; Chi? = 23.07, df = 2 (P < 0.00001); I = 91%
Test for overall effect: Z = 0.54 (P = 0.59)
-100  -50 0 50 100

Favours [ESPB] Favours [Control]

Fig. 2 Meta-analysis of 24-hour total opioid consumption between ESPB vs. control and spinal analgesia

ESPB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
6-8 hours
Mostafa 2020 2.3 0.7 30 2 15 30 24.0% 0.30[-0.29, 0.89] 2020 =
Fu 2020 1.5 0.3 30 3 0.6 30 26.8% -1.50[-1.74, -1.26] 2020 =
Kim 2021 3.4 2 35 3.1 0.8 35 22.7% 0.30[-0.41, 1.01] 2021 e
Huang 2022 2.3 0.5 25 3.8 0.6 25 26.5% -1.50[-1.81,-1.19] 2022 L
Subtotal (95% CI) 120 120 100.0% -0.66 [-1.48, 0.16] &
Heterogeneity: Tau® = 0.63; Chi® = 51.13, df = 3 (P < 0.00001); I* = 94%
Test for overall effect: Z= 1.58 (P = 0.11)
12 hours
Mostafa 2020 2 1.5 30 2 1.5 30 22.4% 0.00 [-0.76, 0.76] 2020 -
Kim 2021 3.1 1.8 35 3.4 1.6 35 20.2% -0.30[-1.10, 0.50] 2021 —u-
Huang 2022 2.8 1.1 25 3.4 0.5 25 57.4% -0.60[-1.07,-0.13] 2022 | |
Subtotal (95% ClI) 90 90 100.0% -0.41 [-0.76, -0.05] ¢
Heterogeneity: Tau? = 0.00; Chi? = 1.81, df = 2 (P = 0.40); I> = 0%
Test for overall effect: Z = 2.21 (P = 0.03)
24 hours
Mostafa 2020 0.6 0.7 30 1.3 0.9 30 24.8% -0.70[-1.11, -0.29] 2020 "
Fu 2020 1.4 0.3 30 2.5 0.4 30 25.9% -1.10[-1.28,-0.92] 2020 L]
Kim 2021 3 1 35 2.8 1.1 35  24.2% 0.20 [-0.29, 0.69] 2021 T
Huang 2022 28 06 25 2207 25 25.1% 0.60 [0.24, 0.96] 2022 iﬂ
Subtotal (95% CI) 120 120 100.0% -0.26 [-1.14,0.62]
Heterogeneity: Tau® = 0.76; Chi® = 81.63, df = 3 (P < 0.00001); I* = 96%
Test for overall effect: Z = 0.58 (P = 0.56)
48 hours
Fu 2020 1.2 02 30 1.3 02 30 85.1% -0.10[-0.20,0.00] 2020 [ |
Kim 2021 2.6 1.1 35 2.7 0.9 35 3.9% -0.10[-0.57,0.37] 2021 -T
Huang 2022 1.2 0.4 25 1.4 0.6 25 10.9% -0.20[-0.48,0.08] 2022 b
Subtotal (95% CI) 20 90 100.0% -0.11 [-0.20, -0.02]
Heterogeneity: Tau? = 0.00; Chi? = 0.43, df =2 (P = 0.81); I> = 0%
Test for overall effect: Z = 2.33 (P = 0.02)
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Fig. 3 Meta-analysis of pain scores between ESPB vs. control

procedures. Therefore, any reduction in opioid con-
sumption is directly indicative of the analgesic potential
of the regional block. Assessing the 24-hour total opioid
consumption, we noted that there was a tendency for
reduced morphine consumption with ESPB as compared
to control with an overall reduction of 35 mg. However,
the CI was wide-ranging from —77.01 to 6.52, turning the

Favours [ESPB] Favours [Control]

results non-significant. It can be noted from the forest
plot that of the four studies comparing ESPB vs. control,
the studies of Kim et al [15] and Mostafa et al [20] found
limited or no difference in total opioid consumption
while the remaining studies noted a significantly large
reduction of opioid consumption. This could be because
the procedures were minimally invasive (percutaneous
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ESPB Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
6-8 hours
Kang 2019 22 1.3 27 0.7 1.2 27 32.2% 1.50[0.83, 2.17] 2019 s
Kang 2021 2.99 0.75 29 2.35 0.63 30 34.2% 0.64 [0.29, 0.99] 2021 =
Zubair 2022 0.88 0.52 20 1.88 0.94 20 33.6% -1.00[-1.47,-0.53] 2022 L
Subtotal (95% CI) 76 77 100.0% 0.37[-0.95, 1.69] <
Heterogeneity: Tau? = 1.29; Chi? = 45.20, df = 2 (P < 0.00001); I> = 96%
Test for overall effect: Z = 0.54 (P = 0.59)
24 hours
Kang 2019 2.5 1 27 1.3 1.1 27  31.2% 1.20 [0.64, 1.76] 2019 L
Kang 2021 1.75 0.75 29 176 0.75 30 33.9% -0.01[-0.39,0.37] 2021 L]
Zubair 2022 0.08 0.35 20 0.48 0.59 20 34.9% -0.40[-0.70, -0.10] 2022 Dl
Subtotal (95% CI) 76 77 100.0% 0.23 [-0.58, 1.04]

Heterogeneity: Tau® = 0.46; Chi? = 24.31, df = 2 (P < 0.00001); I> = 92%
Test for overall effect: Z = 0.56 (P = 0.57)

48 hours
Kang 2019 2.4 1 27 3.2 1.7 27 30.7% -0.80[-1.54,-0.06] 2019 i
Kang 2021 0.77 0.75 29 2.26 0.38 30 34.4% -1.49[-1.79,-1.19] 2021 L}
Zubair 2022 0.08 0.35 20 0.05 0.22 20 34.9% 0.03 [-0.15, 0.21] 2022 J
Subtotal (95% CI) 76 77 100.0% -0.75 [-1.89, 0.40]
Heterogeneity: Tau? = 0.97; Chi? = 71.79, df = 2 (P < 0.00001); I> = 97%
Test for overall effect: Z = 1.28 (P = 0.20)
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Fig. 4 Meta-analysis of pain scores between ESPB vs. spinal analgesia
ESPB Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
ESPB vs no/sham block
Fu 2020 2 30 8 30 12.5% 0.25 [0.06, 1.08] 2020 — ]
Mostafa 2020 3 30 7 30 15.1% 0.43[0.12, 1.50] 2020 —
Kim 2021 14 35 8 35  24.1% 1.75[0.84, 3.64] 2021 T
Elshafie 2022 0 20 10 20 4.7% 0.05 [0.00, 0.76] 2022 +
Hacibeyoglu 2022 19 25 25 25  33.4% 0.76 [0.61, 0.96] 2022 i
Huang 2022 3 25 2 25 10.2% 1.50[0.27, 8.22] 2022 R
Subtotal (95% CI) 165 165 100.0% 0.70 [0.37, 1.33] S
Total events 41 60
Heterogeneity: Tau? = 0.31; Chi? = 12.39, df = 5 (P = 0.03); I> = 60%
Test for overall effect: Z = 1.08 (P = 0.28)
ESPB vs spinal
Kang 2019 12 27 16 27 51.2% 0.75[0.44, 1.27] 2019 —
Kang 2021 9 29 25 30 48.8% 0.37[0.21, 0.66] 2021 ——
Subtotal (95% CI) 56 57 100.0% 0.53 [0.27, 1.06] .
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Fig. 5 Meta-analysis of PONV between ESPB vs. control and spinal analgesia

and laparoscopic) in the former studies resulting in lim-
ited pain which was easily managed by the standardized
analgesic protocol and ESPB had little additive effect.
The review also did not find any significant difference in
opioid consumption between ESPB and spinal analgesia
suggesting that there may be equivalence between the
two regional analgesic modalities. However, of the three
studies in this comparison, two used intrathecal mor-
phine while one used epidural block. The former studies
noted better outcomes with intrathecal morphine while

Favours [ESPB] Favours [Control]

Zubair et al [16] found ESPB to be better than epidural
analgesia. The primary disadvantage of spinal analgesia is
its associated complications like headaches, respiratory
depression, hypotension, backache, etc [27]. However,
these could not be compared in a meta-analysis owing
to a limited sample size of the RCTs resulting in too few
complications. Given the differences among studies and
limited data, further trials comparing ESPB with spinal
analgesic techniques are needed to demonstrate equiva-
lence between the two.
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In the second part of the meta-analysis, we noted only
a minimal reduction of pain scores with ESPB vs. control,
and that too only at 12 and 24 h. The reduction of pain
on a ten-point scale was only 0.41 and 0.11 respectively.
The results might have been statistically significant but
would not qualify for the minimum clinically important
difference which is considered worthwhile by the patient
[28]. On the other hand, the meta-analysis also noted
no significant difference in pain scores between ESPB
and spinal analgesia at all time points. Given the lack of
difference in pain scores, it is necessary to distinguish
between studies which used ESPB as a single shot or as
continuous blocks, as the latter would produce a longer
effect. However, the two studies using continuous blocks
reported conflicting evidence. Kang et al [21] compared
programmed intermittent bolus injections of ESPB with
intrathecal morphine and found no difference in 48 h
opioid consumption between the two techniques. On the
other hand, Zubair et al [16] noted that continuous ESPB
provided superior pain control as compared to thoracic
epidural analgesia. Due to the scarcity of data, further tri-
als are needed to confirm if continuous ESPB results in
better outcomes as compared to single shot blocks.

The only adverse event which could be quantitatively
examined in the meta-analysis was PONV. Given the ten-
dency of reduced opioid consumption with ESPB vs. con-
trol, one may expect a significantly reduced incidence of
PONYV with ESPB. However, there was no difference in
the risk of PONV between ESPB vs. control. Limited data
from two trials found no difference in the risk of PONV
between ESPB and spinal analgesia as well. Furthermore,
none of the trials reported any major complications with
the use of ESPB. No patient had local anesthetic toxic-
ity, nerve injury, pneumothorax, or vascular injury in the
ESPB group. This could be credited to the safety of ESPB
where the needle penetration path and position are away
from major neurovascular structures [29].

The results of our review are similar to the past meta-
analysis of Bhushan et al [10] wherein they too did not
find any significant analgesic effect of ESPB for liver sur-
geries. However, their study could include only six RCTs
and the authors also included a comparison of ESPB with
other blocks like quadratus lumborum block. Inclusion
of a mix of placebo, spinal and other blocks in the con-
trol group results in biased evidence decreasing the cred-
ibility of the results. In the current review, we excluded
comparisons with other regional blocks, updated the
literature search and included four more RCTs, and also
conducted a separate analysis of ESPB vs. control and
ESPB vs. spinal analgesia to provide high-quality evi-
dence on the subject.

The lack of effectiveness of ESPB in liver surgery could
be related to the anatomy of the block. The ESPB is pri-
marily a paraspinal fascial plane block wherein the local
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anesthetic is injected between the erector spinae muscle
and the thoracic transverse processes. It predominantly
blocks the posterior rami of the thoracic and abdominal
spinal nerves with little effect on the anterior rami result-
ing in minimal analgesia beyond the mid-axillary line [4].
While the thoracic epidural is technically more difficult,
it may still be the preferred approach in patients under-
going liver surgeries.

There are limitations to this meta-analysis. The primary
drawback is the extremely high heterogeneity noted in the
analysis. Indeed, despite including a very specific cohort
of liver surgery patients, there were several methodologi-
cal differences in the included studies. Variations in the
type of liver surgery, invasiveness of the procedure, type
of local anesthetic, its concentration and volume, the level
of the injection, type of drug in PCA, and postoperative
standard analgesic protocol were noted among the studies
which could have led to such high heterogeneity. Secondly,
while most of the trials used single injections of ESPB,
two of the studies used continuous blocks. Due to limited
data, we could not differentiate the outcomes of single vs.
continuous ESPB blocks. Thirdly, despite an updated liter-
ature search, only nine RCTs were available for the meta-
analysis and most of them had a small sample size. Also,
the division of studies based on the control group protocol
further reduced the number of trials in each meta-analy-
sis. Lastly, the trials were from a few specific countries and
the results should be generalized with caution.

Our results have clinical significance. Based on current
evidence, routine use of ESPB cannot be recommended
for patients undergoing liver surgeries. Secondly, as
nursing personnel are closely involved in the periopera-
tive and postoperative management of patients, patients
receiving ESPB should not be deprioritized during con-
trol of postoperative pain. Nursing personnel should
maintain a high index of suspicion even for those receiv-
ing ESPB till further evidence establishes the efficacy of
this block in liver surgery patients.

Conclusions

Based on currently available evidence, ESPB may not
provide any significant postoperative analgesia in
patients undergoing liver surgeries. There was a tendency
of reduced opioid consumption with ESPB. Limited data
also showed that ESPB and spinal analgesia had no differ-
ence in pain scores and 24-hour analgesic consumption.
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