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Abstract

Background: Despite laparoscopic cholecystectomy (LC) is a commonly performed operation under ambulatory settin)
significant postoperative pain is still a major concern. The ultrasound-guided subcostal approach of transversus abdominis plane
(sTAP) blocks and wound infiltration (WI) are both widely practiced techniques to reduce postoperative pain in patients undergoing
LC. Although these methods have been shown to relieve postoperative pain effectively, the relative analgesic efficacy between
ultrasound-guided sTAP blocks and WI is not well known.

Methods: We searched PubMed, EMBASE, and CENTRAL to identify all randomized controlled trials (RCTs) comparing
ultrasound-guided sTAP block versus WI for postoperative pain control in adult patients undergone LC. The search was
performed until May 2023. Primary outcome was defined as 24-hour cumulative opioid consumption. Secondary outcomes were
postoperative pain scores and the incidence of postoperative nausea and vomiting (PONV).

Results: Finally, 6 RCTs were included, and data from 314 participants were retrieved. Postoperative 24-hour opioid consumption
was significantly lower in ultrasound-guided sTAP group than in the WI group with a mean difference of —6.67 (95% confidence
interval: —=9.39 to — 3.95). The ultrasound-guided sTAP group also showed significantly lower pain scores. Incidence of PONV did
not significantly differ between the 2 groups.

Conclusions: We conclude that there is low to moderate evidence to advocate that ultrasound-guided sTAP block has better
analgesic effects than WI in patients undergoing LC. Further trials are needed with robust methodology and clearly defined
outcomes.

Abbreviations: Cl| = confidence intervals, GRADE = grades of recommendation, assessment, development, and evaluation,
IV = intravenous, LC = laparoscopic cholecystectomy, MD = mean differences, OR = odds ratio, PONV = postoperative nausea
and vomiting, RCTs = randomized controlled trials, STAP = subcostal approach of TAP, TAP = transversus abdominis plane, WI
= wound infiltration.

ambulatory surgery.>* Since acute pain following LC is mul-
tifactorial, multimodal analgesic techniques are recommended
in clinical practice.”! Although various modalities have been
attempted to relieve postoperative pain after LC, significant

1. Introduction

Laparoscopic cholecystectomy (LC) is a frequently performed
upper abdominal surgery that has an increasing day-case rate.!"!
Postoperative pain is a common cause of delayed discharge after
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postoperative pain remains a major concern interfering with
early discharge.*

As a part of multimodal analgesia techniques, the posterior
or lateral approach of transversus abdominis plane (TAP) block
is becoming a trend for anesthesiologists in lower abdominal
surgeries. Recently, subcostal approach of TAP (sTAP) block
has been recognized as particularly necessary in upper abdom-
inal surgery because it provides sensory blockage of anterior
rami of the spinal nerves from T6 to T9.5¢ These nerves sup-
ply the muscles and skin of the supra-umbilical abdomen.!
Wound infiltration (WI), another multimodal analgesia tech-
niques, is local anesthetics (LA) infiltration into the trocar sites
and is commonly performed by surgeons.”! It is also known
as a simple and effective method for providing analgesia after
LC.18]

Several meta-analyses have provided evidence that both
TAP block and WI deliver superior postoperative analge-
sic effects after LC when compared to placebo.l'%!!l Recent
meta-analysis comparing TAP block and WI reported that
TAP block provides superior analgesia when compared
with WI in patients undergone LC.I'2l However, the effi-
cacy of conventional posterior or lateral approach of TAP
block may not be suitable for pain control after LC as it
only reliably produces analgesia below the umbilicus.>"!
Therefore, we designed and conducted a systematic review
and meta-analysis of randomized controlled trials (RCTs)
to determine which method provided superior postopera-
tive analgesic effect between ultrasound-guided sTAP and
WI following LC.

2. Materials and methods

2.1. Protocol and registration

The authors performed the systematic review and meta-
analysis according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guideline."¥ The pre-
defined protocol was registered in the International Prospective
Register of Systematic Reviews (CRD42021254121).

2.2. Eligibility criteria

All RCTs evaluating the effects of ultrasound-guided sTAP
block compared with port site infiltration on postoperative
pain after LC were included. There were no restrictions on
publication year, language, and region. The authors excluded
nonrandomized studies of intervention, case reports, letters
to editors, review articles, and animal studies. The primary
outcome was defined as cumulative opioid consumption at
24-hour after surgery. The secondary outcomes included pain
scores at 2, 6, 12, and 24-hour after surgery and the inci-
dence of postoperative nausea and vomiting (PONV). We esti-
mated mean differences (MD) and odds ratio (OR) using a
random-effects model.

2.3. Sources and search

Two authors (SP and JP) independently conducted a lit-
erature search (PubMed, EMBASE, and CENTRAL) to
identify all RCTs evaluating the analgesic efficacy of
ultrasound-guided sTAP block in patients undergoing LC.
The search terms consisted of Medical Subject Headings
terms and keywords, including “transversus abdominis
plane” and “TAP.” Each result was combined by the Boolean
operator “AND” or “OR.” Detailed search terms for each
database are shown in Table S1, Supplemental Digital
Content, http://links.lww.com/MD/M327. The search was
performed until May 2023.

Medicine

2.4. Study selection, data collection process, and data
items

Two authors (SP and JHP) independently read the titles and
abstracts of the articles to remove obviously irrelevant studies.
Subsequently, the full texts of the articles were retrieved and
reviewed to include studies that met the aim of this study. Data
from the final included articles were extracted and summarized
in a spreadsheet by 2 independent authors (SP and JHP). If a
consensus could not be reached, a third reviewer (JN]J) assessed
the data and made the final decision. The extracted data included
first author, publication year, sample size, LA, patient-controlled
analgesia consumption, pain scores, and the incidence of PONV.
In addition, GetData Graph Digitizer 2.26 (http://www.getda-
ta-graph-digitizer.com) was used to digitize and extract the data
from the graph. Any discrepancy was settled by discussion with
the corresponding authors (SP and JHP).

2.5. Risk of bias in individual studies

Two independent authors (SP and JHP) assessed the quality of
the final included articles using the Cochrane Collaboration tool
for assessing risk of bias for RCT,!**! which consists of random-
ization process, deviations from intended interventions, missing
outcome data, measurement of the outcome, and selection of
the reported. Each bias was graded as low, unclear, or high. If
a discrepancy occurred, a third reviewer (JNJ) made the final
decision.

2.6. Quality of the evidence

We evaluated the quality of evidence for each outcome using
the Grades of Recommendation, Assessment, Development,
and Evaluation (GRADE) approach.!®! The following five cat-
egories were examined: risk of bias, consistency, directness,
imprecision, and reporting bias. RCTs began as high-quality of
evidence. They were rated down based on the described criteria.
The quality of evidence was classified as high (further research is
very unlikely to change our confidence in the estimate of effect),
moderate (further research is likely to have an important impact
on our confidence in the estimate of effect and may change the
estimate), low (further research is very likely to have an import-
ant impact on our confidence in the estimate of effect and is
likely to change the estimate), or very low (we are very uncertain
about the estimate).

2.7. Summary measures and synthesis of results

Statistical analyses were conducted using Review Manager 5.3
(Nordic Cochrane Center, Cochrane Collaboration, Copenhagen,
Denmark). For continuous variables, MD and 95% confidence
intervals (CI) were calculated. If data were expressed as the
median and range (minimum to maximum or interquartile range),
the mean and standard deviation were estimated using Wan
formula."”” For dichotomous variables, OR and 95% CI were
calculated. A continuity correction of 0.5 was applied to zero
total event RCTs, which means that no patients in both groups
experienced the outcome event.!'! A random-effects model was
employed due to the anticipated clinical between-study hetero-
geneity. In case the number of combined studies was lower than
10, the Hartung-Knapp-Sidik—Jonkman method was used in the
random-effects analysis to minimize the error rate.!"”) Funnel plot
for included studies was presented in Figure S1, Supplemental
Digital Content, http:/links.lww.com/MD/M328. The results of
the meta-analysis were presented by a forest plot. An I? statistic
estimated the degree of heterogeneity among the final included
articles. It was interpreted as no (0%-25%), low (25%-50%),
moderate (50%-75%), or high (75%-100%). All opioids were
converted to equi-analgesic intravenous (IV) morphine doses
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(IV morphine 10 mg = oral morphine 30 mg=1IV hydromor-
phone 1.5 mg = oral hydromorphone 7.5 mg =1V pethidine 75
mg = oral oxycodone 20 mg = IV tramadol 100 mg).?" For pain
scores reported through an 11-point verbal, visual, or numeric
rating scale, we transposed the results to a 0 to 10 analog scale to
permit statistical evaluation.

2.8. Sensitivity analysis

We performed sensitivity analyses if uncertainty remained con-
cerning the clinically homogeneity of studies compared.

3. Results

3.1. Identification of studies

A total of 380 articles were retrieved from the literature search.
After removing 126 duplicated manuscripts, 254 studies remained.
Subsequently, 243 irrelevant articles were excluded after screening
the titles and abstracts and 11 studies were eligible for inclusion.
After reading the full-text articles, 5 articles were excluded from
the final analysis and 6 studies with 314 patients were included
in the final analysis (Fig. 1). About 157 patients were allocated to
the TAP group, and 157 patients were allocated to the WI group.
Details of each RCT are summarized in Table 1.2!-2!

3.2. Risk of bias

The risk of bias is reported in Figure 2. The main contributor
to high risk of bias was due to deviations from intended inter-
ventions with 5 trials. In those studies, patients received either
TAP block or WI, and thus these patients or practitioners
could recognize whether TAP or WI had been performed or
not.

www.md-journal.com

3.3. Primary outcome

Postoperative cumulative opioid consumption was reported in 6
RCTs, including 314 patients. Opioid consumption was signifi-
cantly lower in the sSTAP block group than in the WI group (MD
-6.67,95% CI -9.39 to -3.95, P < .001) (Fig. 3). A high level
of heterogeneity was observed among the studies (I*> = 95%; P
<.001).

3.4. Secondary outcomes

The pain score at 2 hours was reported in 6 RCTs, including
314 patients and 6-, 12-, 24-hour pain scores were reported in
5 RCTs, including 271 patients (Table 2). The pain scores at 4
different time points after surgery are reported in Figure 4. At
all-time points, significantly lower pain scores were reported
by patients receiving TAP blocks compared with those receiv-
ing WI treatment and heterogeneity was moderate to high. The
incidence of PONV was reported in 4 RCTs, including 228
patients. The incidence of PONV was comparable between
the 2 groups (OR: 0.58, 95% CI: 0.23-1.44, P = .24) (Fig.
S2, Supplemental Digital Content, http://links.lww.com/MD/
M329). A low level of heterogeneity was found among the
studies.

3.5. GRADE assessment

For the outcome of cumulative morphine consumption, there
was low to moderate-quality evidence which was downgraded
due to inconsistency, imprecision and publication bias. For pain
intensity as the outcome, there was low to moderate-quality evi-
dence which was downgraded due to inconsistency and impre-
cision. For PONV as the outcome, there was moderate-quality
evidence which was downgraded due to inconsistency impreci-
sion and publication bias.

c Records identified through database Records removed before screening:
-% searching Duplicate records (n =90) .
E-% Medline (75), Embase (101), Cochrane (158) Records marked as ineligible by automation
= Total (n =334) tools (n = 17)
2 Records removed for other reasons (n = 10)
Y
Records screened Records excluded
(n=217) o (n = 206)
> Y
£ Reports sought for retrieval Reports not retrieved
8 (n=11) (n=0)
Q
1]
A Full-text articles excluded, with reasons
Reports assessed for eligibility (n =5)
(n=11) 3: lateral TAP
1: subcostal + rectus sheath block
1: Conference abstract
=}
% Studies included in quantitative
S synthesis (meta-analysis)

(n=6)

Figure 1. Flow chart of database search and study selection.
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Characteristics of the studies included in the systemic reviews and meta-analysis.

Study Group Treatment

Postoperative analgesia

Arik 20201 Unilateral STAP (n = 24)
WI (n = 24)
Control (n = 24)

Bilateral STAP (n = 30)

20mL 0.25% bupivacaine

Baral 20191 20mL 0.25% bupivacaine

WI (n = 30)

Ibrahim 20202 Bilateral STAP (n = 21) 40mL 0.25% bupivacaine
WI (n = 21)
ESP (n=21)

Ramkiran 201824 Unilateral STAP (n = 21) 20mL 0.25% bupivacaine
PSI (n = 20)

TAP + RSB (n = 20)

Suseela 2018 Bilateral STAP (n = 40) 40mL 0.25% bupivacaine
PSI (n = 40)

Tolchard 20120 Unilateral STAP (n = 21) 1mg/kg 0.25% bupivacaine
PSI (n = 22)

iv paracetamol, tramadol at the end of surgery
iv PCA of tramadol without basal infusion

iv rescue dexketoprofen

iv paracetamol q 6h

iv rescue pethidine

iv opioid at PACU

iv paracetamol q 6h

iv PCA of morphine without basal infusion

iv rescue tramadol 50 mg

iv paracetamol q 8
iv rescue tramadol and diclofenac
iv fentanyl, iv paracetamol, iv diclofenac, rescue im morphine, rescue oral codeine

ESP = erector spinae plane block, PACU = post-anesthetic care unit, PCA = patient-controlled analgesia, RSB = PSI, STAP = subcostal transversus abdominis plane block, Wl = wound infiltration.

Bias arising from the randomization process _ | g
T
Bias due to deviations from intended interventions - | § 2
&
Bias due to missing outcome cata M | L
g £
Bias in measurement of the outcome _:l % § g 8 -
] s 3
g E s £
Bias in selection of the reported _:- £ £ £ 2 2
[ D [ I
§ £ £ 35
Others 5 ¢ 3 2 2
I f t f { £ £ 2 2 3
0% 25% 50% 75%  100% § 'g 2 & 5
= © E @ B[
| .Low risk of bias DUnc\ear risk of bias .High risk of bias I g ‘g ‘g é E
5 8 8 £ £ ¢
o o @ @ o 2
g 8 & = = £
m m @m @ @ O
ak2020| 2 |2 | @ @@ |
Baral21e| 2 |2 |@|® |7 (@
ibrahim2020 | @ | @D | @ | @ (@ |2
Ramkiran2015 | @ | 2 | @ | @ | @ | @
Suseela2018| 2 | 2 | @ (@ |2 |2
Tolchard2012[ 2 |2 | 2 | @ | @ | @

Figure 2. Cochrane collaboration risk of bias summary: evaluation of bias risk items for each included study. Green circle, low risk of bias; red circle, high risk

of bias; yellow circle, unclear risk of bias.

TAP block wi Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%-Cl (common) (random)
Arik, 2020 24 22.90 3.3000 24 33.50 9.5000 ——— -10.60 [-14.62;-6.58] 0.4% 13.7%
Baral, 2019 30 12,50 2.5400 30 17.50 2.5400 —— -5.00 [-6.29;-3.71] 4.2% 18.7%
Ibrahim, 2020 21 740 04200 21 9.90 0.4900 -2.50 [-2.78;-2.22] 91.7% 19.5%
Ramkiran, 2018 21 11.90 8.2800 20 18.30 5.9100 — -6.40 [-10.79;-2.01] 0.4% 13.0%
Suseela, 2018 40 490 3.6100 40 14.20 6.0000 —— -9.30 [-11.47;-7.13] 1.5% 17.4%
Tolchard, 2012 21 9.20 3.3000 22 16.80 3.3000 -7.60 [-9.57;-5.63] 1.8% 17.7%
Common effect model 157 157 ¢ -2.85 [-3.11;-2.58] 100.0% -
Random effects model = -6.67 [-9.39;-3.95] - 100.0%
Heterogeneity: /* = 94%, 1% = 9.8483, p < 0.01 f '
-10 -5 0 5 10

Figure 3. Forest plot for postoperative 24-h opioid consumption. Cl = confidence interval, MD = mean difference, SD = standard deviation, TAP = transversus

abdominis plane.

3.6. Sensitivity analysis

To identify potential outlier trials contributing to the observed
heterogeneity and detect the outcome stability, a leave-one-out
method was used whereby we repeated the meta-analysis with
a random-effects model iteratively removing studies. The study
by Ibrahim et al was identified as an outlier (Fig. 5). None of the
other individual studies eliminated the large heterogeneity.

4. Discussion

This meta-analysis revealed that ultrasound-guided sTAP
blocks lead to reduce postoperative 24-hour opioid con-
sumption for patients undergoing LC compared to WI.
Pain scores up to 24-hour were also significantly lowered.
However, there was no significant reduction in PONV com-
pared to WI.
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The important finding of this study is that ultrasound-guided
sTAP block reduced postoperative opioid consumption com-
pared to WI. Multimodal analgesia is focused on reducing opi-
oid use because it interferes with postoperative recovery and
early discharge.?”?% In addition, opioid-related adverse events

Secondary pain-related outcome.

www.md-journal.com

were related to poor outcomes, including increased inpatient
mortality, prolonged length of hospital stay, and higher 30-day
readmission rates.?”?’! Our results are concordant with previ-
ous studies which demonstrated that both TAP block and WI
reduced 24-hour opioid consumption compared to placebo
group. 1011

Recently, Grape et al!*?l reported systematic review based on
10 RCTs included a total of 668 patients and demonstrated
TAP block reduces pain scores and IV morphine consumption
up to 24 hours compared to WI in patients undergone LC.
In that study, however, various types of TAP block includ-
ing posterior and lateral approach, subcostal approach, and
laparoscopic-guided technique, were included. TAP block and
sTAP block are currently recognized as effective techniques
to provide analgesia above and below the umbilicus, respec-
tively. The efficacy of classical posterior and lateral approach
TAP block might not suitable for upper abdominal surgery

Mean difference P P
Outcome Studies Participants [95% Cl] (%) value
Pain score at 2 h 6 314 -0.70[-1.28,-0.12) 87 .02
Pain score at 6 h 5 271 -0.89[-1.52,-0.25] 73  .006
Pain score at 12 h 5 271 -0.99 [-1.54,-0.44] 69 .0004
Pain score at 24 h 5 271 -0.73[-1.16,-0.29] 60  .0001
TAP block wi
Study Total Mean SD Total Mean SD

Pain score at 2h

Weight Weight

Mean Difference MD 95%-Cl (common) (random)

Ank, 2020 24 3.30 21000 24 5.00 2.1000 —*—ﬁ -1.70 [-2.89;-0.51] 1.5% 11.6%
Baral, 2019 30 3.20 23000 30 4.10 2.3000 —-H—— -0.90 [-2.06; 0.26] 16% 11.9%
Ibrahim, 2020 21 280 1.0200 21 2.80 1.0200 T 0.00 [-0.62; 0.62] 5.6% 18.4%
Ramkiran, 2018 21 260 0.7400 20 3.00 2.2200 —:r'—— -0.40 [-1.42; 0.62] 21% 13.4%
Suseela, 2018 40 0.00 0.1600 40 0.30 0.5600 g -0.30 [-0.48;-0.12] 659%  22.9%
Tolchard, 2012 21 3.20 0.4000 22 4.50 0.6000 - i -1.30 [-1.60;-1.00] 23.3% 21.9%
Common effect model 157 157 <> -0.55 [-0.70;-0.40] 100.0% -
Random effects model - -0.71 [-1.28;-0.14] -~ 100.0%
Heterogeneity: 1% = 87%, T2 =0.3625, p < 0.01 [ I I !
-2 -1 0 1 2
Pain score at 6h
Arik, 2020 24 1.70 1.8000 24 2.30 1.9000 —i—H—— -0.60 [-1.65; 0.45] 8.1% 15.9%
Baral , 2019 30 2.80 2.3000 30 2.80 2.3000 . Sm— 0.00 [-1.16; 1.16] 6.6% 14.3%
Ibrahim , 2020 21 3.40 1.0200 21 4.00 1.0200 -i—-—'— -0.60 [-1.22; 0.02] 23.3% 22.9%
Ramkiran, 2018 21 2.20 0.7400 20 3.20 1.4800 —E— -1.00 [-1.72;-0.28] 17.0% 21.1%
Suseela, 2018 40 1.40 0.8000 40 3.10 1.1900 —==— -1.70 [-2.14;-1.26] 450%  25.8%
Common effect model 136 135 < 112 [-1.42;-0.83]  100.0% -
Random effects model S -0.88 [-1.49;-0.27] - 100.0%
Heterogeneity: /2 = 71%, T2 = 0.3248, p < 0.01 T T 1
1 0 1 2
Pain score at 12h
Arik, 2020 24 1.20 1.2000 24 2.20 1.7000 —:H-i -1.00 [-1.83;-0.17] 10.2% 18.2%
Baral, 2019 30 490 23000 30 4.90 2.3000 —— 0.00 [-1.16; 1.16] 5.2% 13.2%
lbrahim , 2020 21 3.101.0200 21 3.60 1.0200 E_—-—- -0.50 [-1.12; 0.12] 186%  22.0%
Ramkiran, 2018 21 1.80 0.7400 20 3.20 1.4800 —#+—— -1.40 [-2.12;-0.68] 13.6% 20.1%
Suseela, 2018 40 0.90 0.8600 40 2.50 0.8200 ——'-—E -1.60 [-1.97;-1.23] 52.3% 26.5%
Common effect model 136 135 <5r -1.22 [-1.49;-0.96] 100.0% -
Random effects model _ -1.00 [-1.56;-0.43] -~ 100.0%
Heterogeneity: /2 = 72%, T2 = 0.2810, p < 0.01 T T ‘
-2 -1 0 1 2
Pain score at 24h
Arik, 2020 24 0.80 1.0000 24 1.30 1.2000 —f—‘—*-—— -0.50 [-1.12; 0.12] 10.6% 21.1%
Baral, 2019 30 4.80 23000 30 55023000 ———F+—1— -0.70 [-1.86; 0.46] 31%  11.0%
Ibrahim , 2020 21 240 1.0200 21 2.60 1.0200 E T -0.20 [-0.82; 0.42] 10.9% 21.3%
Ramkiran , 2018 21 1.20 1.3000 20 2.20 14800 ————— -1.00 [-1.85;-0.15] 5.7% 15.9%
Suseela, 2018 40 1.10 0.5200 40 2.30 0.5900 *'Fi -1.20 [-1.44;-0.96] 69.8% 30.8%
Common effect model 136 135 < -0.99 [-1.19;-0.79]  100.0% -
Random effects model —_— -0.75 [-1.22;-0.28] - 100.0%
T T 1

Heterogeneity: 12 = 66%, T2=0.1721, p = 0.02

Figure 4. Forest plot for postoperative pain scores. Cl =

-15-1-050 05 1 15
confidence interval, MD = mean difference, SD = standard deviation, TAP = transversus abdominis plane.
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Mean Difference
IV, Fixed, 95% CI

Study

Mean Difference
IV, Fixed, 95% CI

Omitting Arik, 2020
Omitting Baral, 2019
Omitting Ibrahim, 2020
Omitting Ramkiran, 2018
Omitting Suseela, 2018
Omitting Tolchard, 2012

Total (95% CI)

Figure 5. Sensitivity analysis.

-2.81[-3.08;-2.55]
-2.75 [-3.02;-2.48]
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including LC.B% As classical TAP block provides sensory
blockage of segmental nerves from T10 to L1,5Y it has only
reported to be reliable for providing analgesia below the umbi-
licus.3?l Because of the different anatomical distributions of
the anesthetics in the 2 block methods, adjustment of the study
inclusion was necessary. Therefore, we included only RCTs
where TAP block was performed with subcostal approach and
ultrasound guidance. Therefore, our findings are meaningful in
that we compared methods of pain control only above umbi-
licus, the incision site for LC. Additionally, we included more
updated 2 RCTs that were missing from previous systematic
reviews.

Postoperative pain following LC has a complexity which is
either due to visceral pain (caused by the trauma of gallbladder
resection) or cutaneous and muscular pain (caused by the skin
and muscle incision at trocar sites).>*3] Hence, a multimodal
analgesic technique should be employed.?** Thus, both sTAP
block and WI are somatosensory nerve block and could not
cover all kinds of pain following LC. All of studies included used
IV paracetamol or NSAID as a multimodal analgesia which may
have covered the visceral components of pain.

Although postoperative pain after abdominal surgery is mul-
tifactorial, incisional pain dominated in incidence and inten-
sity.>32I The incisional pain is prominent in the first 24 to 48
hours postoperatively and the most common location of the
pain is the right upper quadrant and the port sites.’! A prom-
ising approach for providing postoperative analgesia after an
abdominal incision is to block sensory nerve supply to the ante-
rior abdominal wall.®?! Unlike classical TAP block, the needle
insertion point of sSTAP block, is near the xiphoid process."*! And
then, the needle is directed inferno-laterally parallel to the costal
margin and the local anesthetic is deposited between transver-
sus abdominis and the rectus abdominis muscles. Ultimately, it
provides sensory blockage of anterior rami of the spinal nerves
from T6 to T9.

The conventional W1 is a blind technique that blocks sensory
nerves of the anterior abdominal wall. The degree of sensory
nerve block might be unpredictable due to the lack of clearly
defined anatomic landmarks and the analgesic duration of WI
lasted only 2 to 3 hours after the end of surgery.”! Although this
method is widely used, relevant studies regarding the analgesic
effect are lacking. On the other hand, ultrasound-guided sTAP
block ensures accurate deposition of LA in the correct inter-
fascial plane and the analgesic effect of a single-shot TAP block
lasts up to 36 hours, which might be related to the slow drug
clearance in TAP where relatively poorly vascularized.?!

This study has several limitations. First, a relatively small
sample size was included in the RCTs. This could be the reason
for the lack of significance of results such as PONV. Second,
dermatomal sensory testing of the block was not performed

in all RCTs. Thus, the success or failure rate of TAP remains
unknown, and this may have influenced the results of our study.
Third, although we converted the doses of various types of opi-
oids to morphine-equivalent doses, we cannot completely rule
out the effect of different types of opioids on our results. Fourth,
blinding of performance was not adequately performed in many
studies. Except for 1 study, 1 of the 2 blocks was implemented.
Therefore, there is a possibility that it may influence perfor-
mance of clinicians. Finally, there is possible publication bias, as
only studies published in peer-reviewed journals were included.

5. Conclusion

We conclude that there is low to moderate evidence to reveal
that ultrasound-guided sTAP block has better opioid-sparing
effects than WI in patients undergoing LC. Ultrasound-guided
STAP block may be considered as an important component of
multimodal analgesia.
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