creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

SISATeUR —B)oW pUR

ZMOTAJI JIJRWIISAS B ;AW0309)SAI9[0Yd d1dodsotede] SUIMOI[0] eISag[RUR 9AljRIado)sod I0J

)

oot

rLoro o

[\

]

il

UOIJRIIJUI PUNOM UM paJedwod 3o0[q oue[d SIUIWOPJR SNSIOASURI}] PIPINS—pPUNOSLII)

A

rlg

Ultrasound—Guided Transversus Abdominis
Plane Block Compared with Wound Infiltration

for Postoperative Analgesia Following Laparoscopic
Cholecystectomy: a Systematic Review and Meta—analysis

o &% %
Wl 2 z
Axay v oA F

2022d 24



Ultrasound—Guided Transversus Abdominis
Plane Block Compared with Wound Infiltration
for Postoperative Analgesia Following Laparoscopic

Cholecystectomy: a Systematic Review and Meta—Analysis

N
e
ot

20224d 249

=]
e
o

A % W g
= [l

o5t} v E o 9

2
oK

-

1] Z 2



HH

o)

Al

2 4

2
0224



Acknowl edgement

s
il
>
o
A
l

o

el

il

al7)
it

f5=AlaL o] zgfel & = Al o=

"o

T
iy

ERODES

.

741

o

ojm

3} oAt HEE S ALY

Fo)9

3} )ze] T3

1
<1

9]

o

<H

2022 2



Table of Contents

1. TOEEOAUCTION +++eresesesrsrsreresesersssssssssssasasassssssasasasssssssss st ss s s et sssssas bbb s e stsbesensnes 1
2 Materials and Methods « et 3
3. RESUILS #rreresesesesssrsssssssessssssssssesas st st st et st st s e bbb bbb bbb bbb bbb s 7
4. DISCUSSION *w+ereesesessssssssssssarsssssssssasasasassssssssssessssssssssesetssssssssasatasasssssssssasssssssses 18
D, SUIMMATLY *reseeserssesssessesssinssinissstinstiss st is bbbt bbb 21
RELEIEIICES #wrreresessrrssssssesssesststistst st s e ettt b s bbb bbb bbb s 29
ADSTIACE w+eereresesessssssesessssssssie et ssts st b s bs st bbb bs bbb bbb b bbb bbb 26



Table 1.

Table 2.

Table 3.

List of Tables

Search Strategy fOI' Each Database ................................................. 9

Characteristics of the Studies Included in the Systemic

ReVieWS and Meta_anaIYSiS ............................................................ 12

Secondary Pain_related Outcome ................................................... 13



Figure

Figure

Figure

Figure

List of Figures

. Flow chart of database search and study selection --------oeeeee 14

. Cochrane collaboration risk of bias summary: evaluation of

biaS I‘lSk itemS for eaCh inCluded Study ...................................... 15
. Forest plot for postoperative opioid consumption «««:::ssseseeeees 16
. Forest plot for postoperative nausea and vomiting -----==-======* 17



1. Introduction

Laparoscopic cholecystectomy (LC) is the gold standard method to
treat gallstone disease. However, many patients frequently suffer from
postoperative pain Including visceral, somatic, and shoulder pain and
various modalities have been tried for pain relief (1-3).

The ultrasound-guided interfascial plane blocks gradually became a
trend. It is a part of multimodal analgesia methods that help to reduce
the amount of used opioids during postoperative recovery by alleviate
acute pain after surgical procedures. Consequentially decreased use of
opioid reduce the side effects of opioid, helping the patient to recover
after surgery.

The transversus abdominis plane (TAP) block, one of them, has been
increasingly used for providing somatic anesthesia to anterolateral
abdominal wall. It is more effective for controlling pain at the lower
abdominal surgery (4) and the subcostal approach, which is one of the
TAP block methods has been recently recognized that more effective for
upper abdominal surgery, including cholecystectomy. (5). This method
blocks the anterior rami of thoracolumbar nerves from T6 to T9 which
supply the upper anterolateral abdominal wall muscles and skin. Wound
infiltration (WI) is local anesthetics (LA) infiltration of the trocar sites
and it is another effective method of providing analgesia after LC (6,7).
Several meta—analyses have shown that both TAP block and WI are
more effective compared to placebo in pain relief after LC. (89). And
recent meta—analyses reported that the TAP block had a superior
analgesic effect than WI in patients who underwent LC (10). However,
in that study, various kind of TAP block techniques involving classical

lateral approach, subcostal approach, and laparoscopy guided technic
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were included.
Therefore, we investigated whether subcostal TAP had superior
analgesic effect compared to WI in patients who underwent LC through

systematic review and meta—analysis of randomized controlled trials
(RCTs).



2. Material 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(11). The predefined protocol was
registered in the International Prospective Register of Systematic

Reviews (CRD42021254121).

2.2 Eligibility Criteria

All RCTs comparing subcostal TAP block and port site infiltration
about pain after LC surgery were searched. Paper selection was not
excluded based on publication year, publication location, and language
used. Nonrandomized studies, case reports, letters to editors, review
articles, and animal studies were not included in the literature search.
The total amount of opioid used over 24 h was designated as the
primary outcome. The pain scores at 2, 6, 12 h and 24 h after surgery
and the occurrence of postoperative nausea and vomiting (PONV) were
designated as the secondary result. We used random-effects model to

estimate mean differences (MD) and odds ratio (OR).



2.3 Sources and Search

In order to avoid omission of literature, two authors (P.J.H. and B.J.H.)
separately searched the literature (PubMed, EMBASE and CENTRAL).
To compare the analgesic effect of subcostal TAP block and WI after
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”. Search
terms in real material searches are shown in Table 1. The search was

performed until August 2021.

2.4 Study Selection, Data Collection Process, and Data

Items

After two authors (P.J.H. and B.J.H.) reviewed the title and abstract of
each paper, then papers not related to this study were excluded.
Subsequently, the full texts of the articles were retrieved and reviewed
to include studies that met the aim of this study. After reading the
entire contents of all papers, articles that met the goals of this study
were selected and included in the study. In conclusion, the selected
studies and contents are summarized in a spreadsheet. Among the data
of each paper, the first author, year of publication, study size, local
anesthetic usage, PCA use, pain score, and occurrence of PONV were

extracted. GetData Graph Digitizer 2.26 (http://www.getdata-graph—digiti

zer.com) was used to digitize and extract the data from the graph. Any
differences between each author (P.J.H. and B.J.H.) were discussed and

corrected.



2.5. Risk of Bias in Individual Studies

Two independent authors (P.J.H. and B.J.H.) evaluated the quality of
included articles by measuring risk of bias for RCT using the Cochrane
Collaboration’s tool (12). Random sequence generation, allocation
concealment, blinding of participants, blinding of outcome assessors,
incomplete outcome data, selective reporting, and other bias were
evaluated. Each bias was graded as low, unclear, or high. The
corresponding authors (P.JH. and B.J.H.) were consulted to make a

consensus for any disagreements.

2.6. Summary Measures and Synthesis of Results

Review Manager 5.3 (Nordic Cochrane Center, Cochrane Collaboration,
Copenhagen, Denmark) was used for statistical analyses. Mean
difference (MD) and 95% confidence intervals (CI) were calculated for
continuous variables. For the data expressed as the median and range
(minimum to maximum or interquartile range), the mean and standard
deviation were calculated by Wan’s formula (13). Odds ratio (OR) and
95% CI were calculated for dichotomous variables. 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 (14).
When high heterogeneity is expected, the analysis was performed by
applying a random-effects model. 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 (15). Forest plot shows the results of the meta—analysis. The



degree of heterogeneity among the included articles was expressed by
calculating the I? statistic. It was interpreted as no (0 - 25%), low (25 -
50%), moderate (50 - 75%), or high (75-100%). Other types of opioid
was converted to ans equivalent amount of morphine doses (iv morphine
10 mg = oral morphine 30 mg = iv fentanyl 100 pg = iv pethidine 75
mg = iv tramadol 100 mg = 1v nalbuphine 10 mg = oral hydrocodone 30
mg = oral codeine 165 mg). Pain scores described in numeric rating
scale, 1l1-point verbal or visual scale were converted to a 0-10

analogue scale and statistical evaluation were performed.



3. Results

3.1. Identification of studies

A total 334 articles were retrieved through literature search. After
removing 117  duplicated manuscripts, 217 studies remained.
Subsequently, after reviewing the title and abstract, 206 articles were
excluded, and 11 papers remained. After reading the full text of 11
papers, 5 studies were excluded, and the final 6 studies were selected. A
final 6 studies involving 314 patients were included in the final analysis
(Figure 1). The 314 patients were equally assigned to the TAP group
and the WI group, 157 each. Characteristics of each RCTs are
summarized in Table 2 (16-21).

3.2. Risk of Bias

The risk of bias of each articles are reported in Figure 2. The main
contributor to high risk of bias was the performance process with five
trials. In those studies, both the practitioners and the patients know
what procedure was performed because the researcher directly selects

either tap or WL

3.3. Primary outcome

3.3.1. Cumulative 24-hour opioid consumption

Six RCTs reported cumulative postoperative opioid consumption in 314



patients. As a result, the cumulative consumption of opioids was
significantly lower in the TAP block gruop than in the WI gruop. (MD
-6.66, 95% CI —9.40 to —391, p < 0.001) (Figure 3). A high level of
heterogeneity was found among the studies (I° = 95%, p < 0.001).

3.4. Secondary outcomes

3.4.1. Pain scores after surgery

The pain score at 2 h was reported in 6 RCTs, including 314 patients
and 6, 12, 24 h pain scores were reported in 5 RCTSs, including 271
patients. The pain scores at 4 different time points after surgery are
reported in table 3. At all time points, notably lower pain scores were
reported by patients receiving TAP blocks compared with those

receiving WI treatment and heterogeneity was moderate to high.

3.4.2. PONV
Four RCTs, including 228 patients, reported the incidence of PONYV,

and the incidence was similar between the two groups (OR 0.58, 95%
CI 0.23 to 144, p > 0.05) (Figure 4). A low level of heterogeneity was

found among the studies.



Table 1A. Search Strategy for Each Database

MEDLINE

1. (((aparoscop* [Title/Abstract]) OR (coelioscop* [Title/Abstract]))
OR (celioscop* [Title/Abstract])) OR (peritoneoscop* [Title/Abstract])

cholecystectom* [Title/Abstract]

cholecystectomy, laparoscopic[MeSH]

(1 and 2) or 3

(transvers* [Title/Abstract]) AND (abdomx [Title/Abstract])

subcostall Title/Abstract]

TAP[Title/Abstract]

(((block*[Title/Abstract]) OR (analg*[Title/Abstract])) OR

(an*esthex[Title/Abstract])) OR (inject*[Title/Abstract])

9. (5 or 6or7 and 8

10. 4 and 9

11. 10 AND (groups[tiab] OR trial[TIAB] OR randomly[ TIAB] OR
"drug therapy”[SH] OR placebol TIAB] OR randomized[ TIAB] OR
"controlled clinical trial”[PT] OR "randomized controlled trial”[PT])
NOT (animalsIMH] NOT (humans[MH] AND animals[MH]))

O N O s W N

EMBASE

1. "laparoscopic cholecystectomy’/exp

2. (((laparoscop*: ab,ti) OR (coelioscop*:ab,ti)) OR (celioscop*:ab,ti))
OR (peritoneoscop*: ab,ti)

3. cholecystectomx*: ab,ti

4.1 or (2 and 3)

5. (transvers*: ab,ti) AND (abdomx*: ab,ti)




Table 1B. Search Strategy for Each Database (continued)

6. subcostal: ab,ti

7. TAP: abti

8. (((block#: ab,ti) OR (analg*: ab,ti)) OR (an*esthe*: ab,ti)) OR
(inject*: ab,ti)

9. (b or6or7 and 8

10. 4 and 9

11. groups: ti,ab

12. trial: ti,ab

13. (random$ or placebo%): ti,ab

14. controlled clinical trial$: ti,ab

15. (compare or compared or comparison): ti

16. (open NEXT/2 label): ti,ab

17. ((double or single or doubly or singly) NEXT/2 (blind or blinded
or blindly)): ti,ab

18. ‘double blind procedure’

19. (parallel group#): ti,ab

20. (crossover or cross over): ti,ab

21. ((assign$ or match or matched or allocation) NEXT/5 (alternate or
group* or intervention* or patient* or subject* or participant*)):
t1,ab

22. (assigned or allocated):ti,ab

23. (controlled NEXT/7 (study or design or trial)): ti,ab

24. OR/11-23

25. 10 and 24

_10_



Table 1C. Search Strategy for Each Database (continued)

Cochrane

1. (((aparoscop*: ti,abkw) OR (coelioscop*: ti,abkw)) OR
(celioscop*: ti,ab,kw)) OR (peritoneoscop*: ti,abkw)

2. cholecystectomx: ti,ab,kw

3. cholecystectomy, laparoscopic[MeSH]

4. (1 and 2) or 3

5. (transvers*:ti,abkw) AND (abdoms:ti,abkw)

6. subcostal:ti,ab,kw

7. TAP:ti,abkw

8. (((block=:ti,ab,kw) OR (analg=*:ti,abkw)) OR (an*esthe*:ti,abkw)) OR
(inject*:ti,ab,kw)

9. (b or6or7 and 8

10. 4 and 9

_11_



Table 2. Characteristics of the Studies Included in the Systemic

Reviews and Meta—analysis

Study Group Treatment Postoperative analgesia
Arik Unilateral 20mL 1.v. paracetamol, tramadol
2020 STAP (n=24) 0.25% at the end of surgery
WI (n=24) bupivacaine 1.v. PCA of tramadol
Control (n=24) without basal infusion
1.v. rescue dexketoprofen
Baral Bilateral sTAP 20mL 1.v. paracetamol q 6 h
2019 (n=30) 0.25% 1.v. rescue pethidine
WI (n=30) bupivacaine
Ibrahim Bilateral sTAP 40ml 0.25% 1.V. paracetamol g 6 h
2020 (n=21) bupivacaine i.v. PCA of morphine
WI (n=21) without basal infusion
ESP(n=21)
Ramkiran Unilateral 20ml 0.25% 1.V. rescue tramadol 50mg
2018 sTAP (n=21) bupivacaine
WI (n=20)
TAP+RSB (n=20)
Suseela Bilateral sTAP 40ml 0.25% 1.v. paracetamol q 8 h
2018 (n=40) bupivacaine 1.v. rescue tramadol
WI (n=40) and diclofenac
Tolchard Unilateral sTAP 1mg/kg 1.v. fentanyl, 1.v. diclo
2012 (n=21) 0.25% fenac, 1.v. paracetamol,
WI (n=22) bupivacaine rescue 1.m. morphine,
rescue oral codeine

ESP: erector spinae plane block; PCA: patient controlled analgesia;

sTAP:

RSB:

rectus sheasth block;

plane block; WI: wound infiltration.

_12_
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Table 3. Secondary Pain-related Outcome

Mean difference

Outcome Studies |Participants I’ (%) p value
[959% CI]

Pain score at 2h 6 314 -0.70 [-1.28, -0.12] | &7 <0.05

Pain score at 6h 5 271 -0.89 [-1.52, -0.25] 73 <0.01

Pain score at 12h 5 27 -0.99 [-1.54, -0.44] | 69 <0.001

Pain score at 24h 5 27 -0.73 [-1.16, -0.29] | 60 <0.001

Cl: confidence intervals.

_13_




Records identified through database searching

Medline(75), EMbase(101), Cochrane(158)
Total (n =334)

|

Records after duplicates removed

(n=117)
L 4
Records screened Records excluded
(n=217) " (n=206)

l

Full-text articles assessed for Full-text articles excluded,

with reasons

eligibility
(n=11) (n=5)
3: lateral TAP
4 1: subcostal + rectus sheath
block

Studies included in
quantitative synthesis
(meta-analysis)
(n=6)

1: Conference abstract

Figure 1. Flow chart of database search and study selection.

TAP: transversus abodominis plane block

_14_
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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.
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TAP block wi Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% ClI v % Cl
Arik 2020 229 33 24 335 9.5 24 13.7% -10.60[-14.62,-6.58] — -~
Baral 2019 125 2.542 30 17.5 2.542 30 187%  -5.00[-6.29,-3.71] .
Ibrahim 2020 74 042 21 985 049 21 195%  -2.45[-2.73,-2.17] "
Ramkiran 2018 119 828 21 1825 591 20 13.0% -6.35[-10.74, -1.96] S
Suseela 2018 4.869 3614 40 14.18 6.001 40 17.4% -9.31[-11.48,-7.14] ——
Tolchard 2012 92 33 21 168 3.3 22 17.7%  -7.60[-9.57,-5.63] -
Total (95% CI) 157 157 100.0%  -6.66 [-9.40, -3.91] D
Heterogeneity: Tau2=10.06, Chi2=91.65, df=5 (P<0.001); 12=95% -1=0 '5 0 : 1=0

Test for overall effect: Z=4.75 (P<0.001)

Figure 3. Forest plot for postoperative

- 5
Favours [TAP] Favours [WI]

opioid consumption. Opioid

consumption was significantly lower in the subcostal TAP block group

than in the WI group. CI: confidence interval; SD: standard deviation;

TAP: transversus abdominis plane; WI: wound infiltration.
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TAP block wi 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% CI
Arik 2020 2 24 3 24 22.3% 0.64 [0.10, 4.20]
Baral 2019 4 30 6 30 422% 0.62 [0.15, 2.45]
Ibrahim 2020 2 21 2 19 154% 0.89[0.11, 7.08]
Suseela 2018 0 40 2 40 20.0% 0.19[0.01, 4.09]
Total (95% CI) 115 113 100.0% 0.58 [0.23, 1.44]

Total events 8

13

Heterogeneity: Chi?=0.69, df=3 (P>0.05); 12=0%

Test for overall effect: Z=4.75 (P>0.05)

Figure 4. Forest

plot

for

Odds Ratio
M-H. Fixed. 95% Cl

postoperative

Postoperative nausea and vomiting was

———
—a—

-

0.01

0.1 1 10 100

Favours [TAP block] Favours [WI]

nausea

and vomiting.

comparable between the

subcostal TAP block group and the WI group. CI: confidence interval;

TAP: transversus abdominis plane; WI: wound infiltration.
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4. Discussion

This meta—analysis demonstrate that ultrasound-guided subcostal TAP
blocks lead to reduce postoperative 24 h opioid consumption for patients
undergoing LC compared to WI. Pain scores up to 24 h were also
significantly lowered in a subcostal TAP blocks group. However, there
was no significant reduction in PONV compared to WI.

This study shows that subcostal TAP block reduced opioid
consumption after LC compared to WI. This is in good agreement with
the results of previous analyzes of other meta—analyses (9,10).
Multimodal analgesia is focused on reducing the use of opioids because
the higher the consumption of opioids, the higher the chance of
experiencing opioid-related side effects, which leads to increased
hospitalization = mortality, prolonged hospitalization, and 30-day
readmission rates (22,23). Previous studies demonstrated that both
subcostal TAP block and WI reduced 24 h opioild consumption compared
to placebo group (89). Therefore, subcostal TAP block is effective
component of multimodal analgesia in patient undergoing LC compared
to WL

This meta—analysis showed that subcostal TAP block reduced pain
scores more than WI up to postoperative 24 h. In laparoscopic
cholecystectomy, pain is either due to visceral pain (caused by the
trauma of gallbladder resection) or cutaneous, muscular pain (caused by
the skin and muscle incision at trocar sites) (24). Visceral pain
originates from: (1) irritation of insufflated CO. gas that forms carbonic
acid, (2) diaphragmatic muscle fiber stretching, and (3) residual pockets
of gas in the abdominal cavity (1,25). Both subcostal TAP block and WI

are somatosensory nerve block and could not cover visceral pain from

_18_



laparoscopic cholecystectomy. All of studies included used intravenous
paracetamol or NSAID as a multimodal analgesia which may have
covered the visceral components of pain.

This study found no significant differences in the incidence of PONV.
Opioids use 1s a major factor in increasing PONV. In this study, the
subcostal TAP group reduced the opioid usage compared to WI, but
there was no difference in the incidence of PONV. Most studies have
used paracetamol or NSAIDs rather than opioids as the first choice for
postoperative pain control. This may have influenced the results with no
difference in PONV between the two groups. In addition, the analgesics
usage in WI group was probably reduced compared to the placebo
group. Therefore, the incidence of PONV was comparable between
subcostal TAP block and WI in this study.

The result of this study showed moderate to high level of
heterogeneity except for PONV. Different dose usage of local anesthetics
(10 ml vs. 20 ml, and diversity of range of block (unilateral vs.
bilateral) and technique of WI and post-operative analgesia regimen can
be considered as the cause of the high heterogeneity. In addition,
subcostal TAP block can be divided into upper subcostal vs. lower
subcostal approach. Although large volumes of LA were used for TAP
block, difference of subcostal block technique may also affect the
heterogeneity of this study.

We found several weaknesses in this meta—analysis. First, in all RTCs
dermatomal sensory test result of the block was not included. The
unknown effective range of block and the success or not of TAP may
have influenced the results of our study. Second, although the doses of
different types of opioids were converted to morphine—equivalent doses,
it 1s not known how the effects of different types of opioids affected the

results of current study. Third, blinding of performance was not
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adequately performed in many studies. Except for one study, one of the
two blocks was implemented, therefore, there is a possibility that it may
influence performance of clinicians. Finally, we selected subcostal
approach among the various TAP block technique. Recent meta—analysis
collected RCTs for all kinds of TAP block (10). However, they did not
perform the subgroup analysis for various techniques. Although TAP
block 1s interfascial block, coverage of sensory block area could be
different on each technique. Further analysis for all kinds of TAP blocks
will be needed.

This study revealed that subcostal TAP block has better analgesic
effects than wound infiltration in patients undergoing LC. It 1is
suggested that clinicians might consider the subcostal TAP block as a

component of multimodal analgesia.
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5. Summary

This systematic review and meta—analysis of RCTs study was
conducted to determine whether subcostal TAP block provides better
analgesia compared with WI after LC. 6 studies including 314 patients
were analyzed. 157 patients in each TAP group and WI group were
compared for the cumulative consumption of 24-hour opioid. Pain scores
at 2, 6, 12, 24 h after surgery were compared. Incidence of postoperative
nausea and vomiting of 115 patients in TAP group and 113 patients in
WI group were compared. This study revealed that subcostal TAP block
has superior analgesic effects than wound infiltration in patients

undergoing LC.

_21_



References

. Bisgaard T: Analgesic treatment after laparoscopic cholecystectomy: a

critical assessment of the evidence. Anesthesiology 2006; 104: 835-46.

. Bisgaard T, Klarskov B, Rosenberg J, Kehlet H: Characteristics and

prediction of early pain after laparoscopic cholecystectomy. Pain 2001;
90; 261-9.

. Jensen K, Kehlet H, Lund CM: Post-operative recovery profile after
laparoscopic cholecystectomy: a prospective, observational study of a
multimodal anaesthetic regime. Acta anaesthesiol Scand 2007; 5I1:
464-T1.

. Baeriswyl M, Kirkham KR, Kern C, Albrecht E: The analgesic efficacy of
ultrasound-guided transversus abdominis plane block in adult patients: a

meta-analysis. Anesth Analg 2015; 121: 1640-54.

. Hebbard P: Subcostal transversus abdominis plane block under ultrasound
guidance. Anesth Analg 2008; 106: 674-5.

. Papagiannopoulou P, Argiriadou H, Georgiou M, Papaziogas B, Sfyra E,
Kanakoudis F: Preincisional local infiltration of levobupivacaine vs
ropivacaine for pain control after laparoscopic cholecystectomy. Surg
Endosc 2003; 17: 1961-4.

Pappas-Gogos G, Tsimogiannis KE, Zikos N, Nikas K, Manataki A,

Tsimoyiannis EC: Preincisional and intraperitoneal ropivacaine plus

_22_



10.

11.

12.

13.

normal saline infusion for postoperative pain relief after laparoscopic
cholecystectomy: a randomized double-blind controlled trial. Surg Endosc

2008; 22: 2036-45.

Loizides S, Gurusamy KS, Nagendran M, Rossi M, Guerrini GP, Davidson
BR: Wound infiltration with local anaesthetic agents for laparoscopic

cholecystectomy. Cochrane Database Syst Rev 2014; 12: 3.

Peng K, Ji FH, Liu HY, Wu SR: Ultrasound-guided transversus abdominis
plane block for analgesia in laparoscopic cholecystectomy: A systematic

review and meta—analysis. Med Princ Pract 2016; 25: 237-46.

Grape S, Kirkham KR, Akiki L, Albrecht E: Transversus abdominis plane
block versus local anesthetic wound infiltration for optimal analgesia
after laparoscopic  cholecystectomy: A  systematic review and
meta-analysis with trial sequential analysis. J Clin Anesth 2021; 75:
110450.

Moher D, Liberati A, Tetzlaff J, Altman DG: Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. Br

Med J (Clin Res Ed) 2009; 339: 2535.

Higgins JP, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD, et al:
The Cochrane Collaboration's tool for assessing risk of bias in

randomised trials. Br Med J (Clin Res Ed) 2011; 343: 5928.
Wan X, Wang W, Liu J, Tong T: Estimating the sample mean and
standard deviation from the sample size, median, range and/or

interquartile range. BMC Med Res Methodol 2014; 14: 135.

_23_



14.

15.

16.

17.

18.

19.

20.

Friedrich JO, Adhikari NK, Beyene J: Inclusion of zero total event trials
In meta—-analyses maintains analytic consistency and incorporates all

available data. BMC Med Res Methodol 2007; 7: 5.

IntHout J, Ioannidis JP, Borm GF: The Hartung—Knapp—Sidik—-Jonkman
method for random effects meta—analysis is straightforward and

considerably outperforms the standard DerSimonian—Laird method. BMC
Med Res Methodol 2014; 14: 25.

Arik E, Akkaya T, Ozciftci S, Alptekin A, Balas S: Unilateral transversus
abdominis plane block and port-site infiltration : Comparison of
postoperative analgesic efficacy in laparoscopic cholecystectomy.

Anaesthesist 2020; 69: 270-6.

Baral B, Poudel PR: Comparison of analgesic efficacy of ultrasound
guided subcostal transversus abdominis plane block with port site
infiltration following laparoscopic cholecystectomy. J Nepal Health Res
Counc 2019; 16: 457-61.

Ibrahim M: Erector spinae plane block in laparoscopic cholecystectomy,
Is there a difference? A randomized controlled trial. Anesth Essays Res
2020; 14: 119-26.

Ramkiran S, Jacob M, Honwad M, Vivekanand D, Krishnakumar M,
Patrikar S: Ultrasound-guided combined fascial plane blocks as an
intervention for Pain management after laparoscopic cholecystectomy: a

randomized control study. Anesth Essays Res 2018; 12: 16-23.

Suseela I, Anandan K, Aravind A, Kaniyil S: Comparison of

_24_



21.

22.

23.

24.

25.

ultrasound-guided bilateral subcostal transversus abdominis plane block
and port-site infiltration  with  bupivacaine in  laparoscopic

cholecystectomy. Indian J Anaesth 2018; 62: 497-501.

Tolchard S, Davies R, Martindale S: Efficacy of the subcostal
transversus abdominis plane block in laparoscopic cholecystectomy:

Comparison with conventional port-site infiltration. J Anaesthesiol Clin
Pharmacol 2012; 28: 339-43.

De Boer HD, Detriche O, Forget P: Opioid-related side effects:
Postoperative 1ileus, urinary retention, nausea and vomiting, and

shivering. A review of the literature. Best Pract Res Clin Anaesthesiol

2017; 31: 499-504.

Shafi S, Collinsworth AW, Copeland LA, Ogola GO, Qiu T, Kouznetsova
M, et al: Association of opioid-related adverse drug events with clinical
and cost outcomes among surgical patients in a large integrated health

care delivery system. JAMA Surg 2018; 153: 757-63.
Mitra S, Khandelwal P, Roberts K, Kumar S, Vadivelu N: Pain relief in
laparoscopic cholecystectomy—a review of the current options. Pain

Pract 2012; 12: 485-96.

Bisgaard T, Kehlet H, Rosenberg J: Pain and convalescence after

laparoscopic cholecystectomy. Eur J Surg 2001; 167: 84-96.

_25_



Ultrasound-guided Transversus Abdominis Plane Block
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(Abstract)

Laparoscopic cholecystectomy (LC) is the gold standard method to
treat gallstone disease, but still it produces significant postoperative
pain. Ultrasound-guided transversus abdominis plane (TAP) blocks has
been increasingly used for providing somatic anesthesia to anterolateral
abdominal wall. Recent meta—analyses reported that the TAP block had
a superior analgesic effect than WI in patients who underwent LC. And
the subcostal TAP block has been recently recognized that more
effective for upper abdominal surgery, including cholecystectomy. We
analysed all RCTs comparing subcostal TAP block vs WI for analgesia
in adult patients undergoing LC. The total amount of opioid used over
24 h was designated as the primary outcome. The pain scores at 2, 6,
12 h and 24 h after surgery and the occurrence of postoperative nausea
and vomiting (PONV) were designated as the secondary result.
Postoperative 24 hours opioid consumption was significantly lower in the
subcostal TAP group than in the WI. The subcostal TAP group also
showed significantly lower pain scores. Incidence of PONV did not

significantly differ between the two groups. This study revealed that
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subcostal TAP block has better analgesic effects than wound infiltration

in patients undergoing LC.
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