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Abstract

Backrub and aim: The aim of present systematic review and meta-analysis was comparing
postoperative pain at rest within 24 h after surgery and postoperative pain during movement
within 24 h after surgery of Transversus abdominis plane block and Wound infiltration without
liposome anesthetics in adult patients.

Method:From the electronic databases, PubMed, Cochrane Library, Embase have been used to
perform a systematic literature between 2011 and May 2021. For Data extraction, two
reviewers blind and independently extracted data from abstract and full text of studies that
included. Moreover mean difference with 95% confidence interval (Cl), fixed effect model and
Inverse-variance method were calculated. The Meta analysis have been evaluated with the
statistical software Stata/MP v.16 (The fastest version of Stata).

Result:A total of 881 potentially relevant titles and abstracts were found during the electronic
search. Finally, sixteen studies required for this systematic review. Meta-analysis showed lower
postoperative pain scores at rest at 2,4,6,12 and 24 was h -0.66, -0.56 , -0.87 , -0.78 and -0.24,
respectively (p<0.05) , except 1h was -0.30 (p>0.05). Also, postoperative pain scores during
movement at 2, 4, 6 and 24 was -1.05, -0.65, -0.73 and -0.76, respectively (p<0.05), except 1h
was -1.03 (p>0.05).

Conclusion: Transversus abdominis plane block could lead to more effective analgesia than
wound infiltration without liposome anesthetics in adult patients in 2 to 24 hours after surgery.

Keywords: Transversus abdominis plane block, wound infiltration, anesthetics, and adult
patients

Introduction
Visceral tissue damage is one of the most common postoperative problems, surgical incision can

also cause postoperative pain(1). The transverse abdominis plane (TAP) block is a peripheral
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nerve block designed to anesthetize the nerves supplying the anterior abdominaland it can
gradually become an alternative to analgesic technology (2). Currently, the use of traditional
local anesthetic wound infiltration is a popular method used by many surgeons. Recent studies
show that many physicians and surgeons have compared TAP block and wound infiltration,
however, there is insufficient evidence and the results are unclear. Therefore the aim of present
systematic review and meta-analysis was Comparing Transversus abdominis plane block and

wound infiltration without liposome anesthetics in adult patients.

Methods

Search strategy

From the electronic databases, PubMed, Cochrane Library, Embase, ISl have been used to
perform a systematic literature over the last ten years between February 2011 and May 2021. The
reason for choosing studies in the last ten years is to be able to provide sufficient evidence in this
area and use newer studies. Therefore, a software program (Endnote X8) has been utilized for
managing the electronic titles. Searches were performed with mesh terms:

("Abdominal Muscles"[Mesh]) OR “Transversus abdominis plane block"[Mesh] AND "wound
infiltration"[Mesh] AND (“Anesthesia”[Mesh] OR “Anesthesia, Local"[Mesh] )) AND
"Adult"[Mesh]) AND "Randomized Controlled Trials as Topic"[Mesh]. In other databases, the
search was performed with the keyword Anesthesia, Transversus abdominis plane block, wound
infiltration, local anesthetics, and adult patients.

This systematic review has been conducted on the basis of the key consideration of the PRISMA
Statement-Preferred Reporting Items for the Systematic Review and Meta-analysis(3), and PICO

strategy (Tablel).

Selection criteria

Inclusion criteria

1. Randomized controlled trials studies

2. Transversus abdominis plane block vs wound infiltration
3. Age >16 years of age.

4. Patients undergoing abdominal surgeries

5. English language

Exclusion criteria
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1. Prospective and retrospective cohort studies. In vitro studies, reviews, case-Control Studies,
case report and animal studies

2. Liposomal local anesthetics

3 Incomplete or inconsistent data for the purpose of the present study.

Tablel. PICO strategy

PECO Description
strategy
P Population: adult patients undergoing abdominal surgeries

I Intervention: Transversus abdominis plane block

C Comparison: wound infiltration

@] Outcome: pain and postoperative complications

Data Extraction and method of analysis

The data have been extracted from the research included with regard to the study, years, study
design, sample size,surgery, age,anesthesia, technology, drug, and operative site.

Cochrane Collaboration’s tool (4) used to assessed quality of the RCT studies that included in
present meta-analysis. The scale scores for low risk was 1 and for High and unclear risk was O,
Scale scores range from 0 to 6 and higher score means higher quality.

For Data extraction, two reviewers blind and independently extracted data from abstract and full
text of studies that included. Prior to the screening, kappa statistics was carried out in order to
verify the agreement level between the reviewers. The kappa values were higher than 0.80.
Moreover mean difference with 95% confidence interval (Cl), fixed effect model and Inverse-
variance method were calculated. Random effects were used to deal with potential heterogeneity
and I showed heterogeneity. 1> values above 50% signified moderate-to-high heterogeneity. The
Meta analysis have been evaluated with the statistical software Stata/MP v.16 (The fastest

version of Stata).

Results

According to the purpose of the study, in the initial search with keywords, 881 articles were
found. In the first step of selecting studies, 854 studies were selected to review the abstracts.
Then, studies that did not meet the inclusion criteria were excluded from the study. In the second

step, the full text of 59 studies was reviewed. Finally, sixteen studies were selected (Figurel).
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Figure 1. Study Attrition

Characteristics

Sixteen studies (Randomized controlled trial) have been included in present article. The Number
of patients in Transversus Abdominis Plane Block group was 523 and in Wound Infiltration
group was 521, a total was 1044 with rang of age 16-85 years. In all studies used Bupivacaine

except two studies that used Ropivacaine and one study used Levobupivacaine(Table2).

Table2. Studies selected for systematic review and meta-analysis.

Study. Years | Study Number of patients Mean/rang Technology medication
design — of age —
examination | Control examination Group | Control group
Group group (years)
Jiang et RCT 30 30 18-75 Ultrasound- Surgical site R
al.,2021 (5) guidedbilateral infiltration
injection
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Kargar et RCT 24 21 18-50 Ultrasound-guided infiltration in B
al.,2019 (6) bilateral injection the trocar
insertion sites
Noureldinet | RCT 42 40 >18 Ultrasound- Surgical site B
al.,2018 (7) guidedbilateral infiltration
injection
Lietal.,2018 | RCT 20 20 18-75 Ultrasound-guided infiltration in R
(8) bilateral injection the trocar
insertion sites
Mughal et RCT 30 30 18-80 Laparoscope- Surgical site B
al.,2018 (9) guided unilateral infiltration
injection
Garcia et RCT 70 70 41-48 Laparoscope- Surgical site B
al.,2018 (10) guided unilateral infiltration
injection
Gorkem et RCT 42 46 18-45 Ultrasound- Surgical site B
al.,2017 (11) guidedbilateral infiltration
injection
Rashid et RCT 28 28 >18 Ultrasound- Surgical site B
al.,2017 (12) guidedbilateral infiltration
injection
Tawfik et RCT 39 39 22-31 Ultrasound- Surgical site B
al.,2017 (13) guidedbilateral infiltration
injection
Elaminetal., | RCT 40 40 18-85 Laparoscope- Surgical site B
2015 (14) guided unilateral infiltration
injection
Aydogmus RCT 35 35 23-35 Ultrasound- Surgical site L
etal.,2014 guidedbilateral infiltration
(15) injection
Ibrahim et RCT 21 21 >18 Ultrasound- Surgical site B
al.,2014 (16) guidedbilateral infiltration
injection
Skjelsageret | RCT 23 25 18-80 Ultrasound- Surgical site B
al.,2013 (17) guidedbilateral infiltration
injection
Ortiz et RCT 39 35 18-64 Ultrasound- infiltration in B
al.,2012 (18) guidedbilateral the trocar
injection insertion sites
Tolchard et RCT 21 22 >16 Ultrasound- infiltration in B
al.,2012 (19) guidedbilateral the trocar
injection insertion sites
Atim RCT 19 19 30-63 Ultrasound- Surgical site B
etal.,2011 guidedbilateral infiltration
(20) injection

RCT:randomized controlled trial; B: Bupivacaine; R: Ropivacaine; L: Levobupivacaine

Bias assessment
According to Cochrane Collaboration’s tool, seven studies had a total score of 6/6, six studies
had a total score of 5/6, and three studies had a total score of 4/6. This result showed low risk of

bias in all studies or High quality for all studies that included (Table3).
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Table3. Risk of bias assessment (Low (+), unclear (?), high (-))
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Kargar et al.,2019 6
(6)
Noureldin et 5
al.,2018 (7)
Li etal.,2018 (8) 6
Mughal et al.,2018 6
©)
Garcia et al.,2018 4
(10)

Gorkem et al.,2017
(11)

Rashid et al.,2017
(12)

Tawfik et al.,2017

(13)
Elamin et al., 2015 5
(14)
Aydogmus et 4
al.,2014 (15)

Ibrahim et al.,2014 5
(16)
Skjelsager et 6
al.,2013 (17)

Ortiz et al.,2012
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Tolchard et al.,2012
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(20)
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Postoperative pain score (VAS) at rest within 24 h after surgery

Subgroup meta-analysis:

Mean difference of postoperative pain score (VAS) at rest at 1 hour was -0.30 (MD, -0.30 95%
Cl -0.60, 0.01; p>0.05) among five studies and heterogeneity found (1°=37.44%; P =0.17). Mean
difference of postoperative pain score (VAS) at rest at 2 h was -0.66 (MD,-0.66 95% CI -1.08, -
0.23; p<0.05) among six studies and heterogeneity found (1°=26.41%; P =0.24). Mean difference
of postoperative pain score (VAS) atrestat 4 h was -0.56 (MD,-0.56 95% CI -1.11, -0.02;
p<0.05) among three studies and heterogeneity found (1°<0%; P =0.78). Mean difference of
postoperative pain score (VAS) at rest at 6 h was -0.87 (MD,-0.87 95% CI -1.08, -0.66; p<0.05)
among six studies and heterogeneity found (1<0%; P =0.89). Mean difference of postoperative
pain score (VAS) at rest at 12 h was -0.78 (MD,-0.78 95% CI -0.91, -0.65; p<0.05) among four
studies and heterogeneity found (1=18.13%; P =0.30). Mean difference of postoperative pain
score (VAS) atrestat 24 h was -0.24 (MD,-0.24 95% CI -0.35, -0.12; p<0.05) among nine
studies and heterogeneity found (1=62.84%; P =0.01). Overall mean difference of postoperative
pain score (VAS) at rest within 24 after surgery was -0.53 (MD,-0.53 95% CI -0.60, -0.45;
p<0.05). The test of group difference was statistically significant (p=0.00). This result showed

lower pain scores at rest at 2-24 h, except 1h (Figure2).

Postoperative pain scores during movement within 24 h after surgery

Subgroup meta-analysis:

Mean difference of Postoperative pain scores during movement at 1 hour was -1.03 (MD, -1.03
95% CI -2.07, 0.00; p>0.05) among two studies and heterogeneity found (1°=3.37%; P =0.31).
Mean difference of Postoperative pain scores during movement at restat 2 h was -1.05 (MD,-
1.05 95% ClI -1.57, -0.53; p<0.05) among four studies and heterogeneity found (1°=0%; P =1.00).
Mean difference of Postoperative pain scores during movement at rest at 4 h was -0.65 (MD,-
0.65 95% ClI -1.23, -0.06; p<0.05) among three studies and heterogeneity found (1°<0%; P
=0.66). Mean difference of Postoperative pain scores during movement at rest at 6 h was -0.73
(MD,-0.73 95% CI -1.22, -0.24; p<0.05) among three studies and heterogeneity found (1°<0%; P
=0.62). Mean difference of Postoperative pain scores during movement at rest at 24 h was -0.76
(MD,-0.76 95% CI -1.06, -0.46; p<0.05) among six studies and heterogeneity found (1>=0%; P
=0.52). Overall mean difference of Postoperative pain scores during movement at rest within 24
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after surgery was -0.80 (MD,-0.80 95% CI -1.01, -0.59). The test of group difference was no
statistically significant (p=0.83). This result showed lower pain scores at rest at 2-24 h, except 1h

(Figure2). This result showed lower pain scores at rest at 2-24 h, except 1h (Figure2).

Discussion

The aim of present systematic review and meta-analysis was comparing postoperative pain at
rest within 24 h after surgery and postoperative pain during movement within 24 h after surgery
of Transversus abdominis plane block and Wound infiltration without liposome anesthetics in
adult patients. Present Meta-analysis showed lower oostoperative pain scores at rest at 2,4,6,12
and 24 was h -0.66, -0.56 , -0.87 , -0.78 and -0.24, respectively (p<0.05) , except 1h was -0.30
(p>0.05). also, postoperative pain scores during movement at 2,4,6 and 24 was -1.05, -0.65, -
0.73 and -0.76, respectively (p<0.05) , except 1h was -1.03 (p>0.05). Heterogeneity was
considered low to moderate in almost all studies, all studirs had a low risk of bias and high
quality. The present study shows that TAP block has more analgesic action than WI, Albi-
Feldzer et al. Also reported that the WI group scored lower than the TAP block group at the end
of surgery(21). Another study showed that there was no significant difference between the WI
and saline groups in pain scores 4 hours after surgery(22). Perhaps the reason for the short
duration of action of W1 is that WI leads to rapid drug absorption. A study showed that local
anesthetics are not injected into the space between muscles, which contains many nerve
branches, but are injected into muscle tissue, which causes accelerate drug absorption (2). Other
studies have shown that TAP block, local anesthetics are injected into the space between the
transverse abdominis and internal oblique muscles (23). Studies show that the use of continuous
catheter technology can increase the duration of WI analgesia(24-26). A meta-analysis study
reported that WI with preperitoneal wound catheters was as effective a method as epidural
analgesia, and was shorter in comparison with the results of the present study 30.Cai et al.,2019
Showed similar results to the present study, W1 had the same analgesic effect as TAP block only
at the one-hour postoperative time point(27). The present study had limitations, including, not all
studies had reviewed for 2 to 24 hours, some studies had used scores that became an impractical
mean, some studies had exceeded the data that violated the data, which were excluded from the

study.
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TAP Control Mean Diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
1h

Noureldin etal. 2018 42 1.3 7 40 16 9 - -0.30[ -0.65, 0.05] 4.74
Skjelsager et al., 2013 23 3 225 28 16 ass 0.20[ -0.82, 1.22] 0.55
Ortiz et al.,2012 39 36 33 29 32 —_— 0.70[ -0.71, 2.11] 0.29
Tolchard et al.,2012 21 31 18 22 43 27 —_— -1.20[ -2.58, 0.18] 0.30
Atim etal.,2011 18 32 22 19 45 22 —— -1.30[ -2.72, 0.12] 0.29
Heterogeneity: I’ = 37.44%, H’ = 1.60 . 0.30[ -0.60, 0.01]

Test of 0, = 0;: Q(4) =6.39, p=0.17

2h
Jiang et al. 2021 30 33 330 39 3 = 060[ -2.12, 092] 025
Lietal,2018 20 11 1330 2 13 - 0.90[ -1.64, -0.16] 1.06
Atim etal.2011 18 25 1719 37 22 — 120 -2.47, 0.07] 035
Ortiz et al.,2012 39 31 335 25 29 S 060[ -0.75, 1.95] 032
Skjelsager etal.2013 23 18 16 25 2 15 - 0.20[ -1.08, 0.68] 0.75
Tolchard etal.2012 21 1.7 17 22 3 2 = A.30[ -2.41, 0.19] 046
Heterogeneity: I = 26.41%, H’ = 1.36 ‘ -0.66 [ -1.08, -0.23]

Testof ;=6 Q(5)=6.79, p=0.24

4h
Atim etal.,2011 18 19 21 19 27 13 — -0.80[ -1.92, 0.32] 046
Ortiz et al.,2012 29 2 23 3 28 3 —— -0.80[ -2.13, 0.53] 0.32

Skjelsageretal 2013 23 12 13 25 16 12
Heterogeneity: I = 0.00%, H’ = 0.25
Test of 6, = 6; Q(2) = 0.50, p = 0.78

0.40[ -1.11, 031] 115
056 [ -1.11, -0.02]

-

6h
Gorkemetal.,2017 42 23 21 46 32 2.1
Ibrahim et al. 2014 21 28 13 21 36 13
Atim etal 2011 18 11 14 19 22 11
Noureldin etal. 2018 42 22 2 40 31 8
Skjelsager et al., 2013 23 1.1 125 1.7 12
Heterogeneity: I = 0.00%, H* = 0.28

Testof 6, = 0; Q(4) = 1.11, p = 0.89

0.90[ -1.78, -0.02] 0.74
-0.80[ -159, -001] 093
-1.10[ -1.91, -029] 0588
0.90[ -1.15, -065] 9.21
060[ -1.23, 0.03] 146
-0.87[ -1.08, -0.66]

— m iy

12h
Noureldin etal. 2018 42 19 2 40 27 4 [ | -0.80 [ -0.94, -0.66] 31.09
Gérkem etal. 2017 42 2.6 24 46 26 22 - 0.00[ -0.96, 0.96] 0.62
Ibrahim et al., 2014 21 29 121 35 1 . -0.60[ -1.20, 0.00] 1.57
Ortiz et al.,2012 39 24 24 35 37 29 —_ -1.30[ -2.51, -0.09] 0.39
Heterogeneity: I = 18.13%, H* = 1.22 -0.78 [ -0.91, -0.65]

Test of 6, = 0; Q(3) = 3.66, p = 0.30

24h

Mughal et al.,2018 30 29 1230 26 1 - 0.30[ -0.26, 0.86] 1.84
Garcia et al., 2018 70 1 870 17 14 ] -0.70[ -1.02, -0.38] 5.65
Rashid et al.,2017 28 2 2428 2 48 0.00[ -1.99, 1.99] 0.15
Jiang et al., 2021 30 3 33 4 3 [ | -0.10[ -0.25, 0.05] 24.91
Noureldin etal.2018 42 .7 8 40 9 1 E -0.20[ -0.59, 0.19] 375
Lietal,2018 20 7 17 20 18 17 e -1.10[ -2.15, -0.05] 0.52
Ortiz et al.,2012 39 15 223 21 27 ————————-060[-7.94, 674] 0.01
Atim etal.,2011 18 3 419 1 9 - -0.70[ -1.15, -0.25] 2.79
Skjelsager et al., 2013 23 6 125 9 .8 - -0.30[ -0.81, 0.21] 220
Heterogeneity: I = 62.84%, H* = 2.69 ‘ -0.24 [ -0.35, -0.12]

Test of 0, = 0; Q(8) = 21.53, p = 0.01

Overall | -0.53[ -0.60, -0.45]

Heterogeneity: I* = 66.13%, H* = 2.95
Test of 6 = 0; Q(31) = 91.54, p = 0.00

Test of group differences: Q,(5) = 51.55, p = 0.00

Fixed-effects inverse-variance model
Figure2. Forest plot showed postoperative pain score (VAS) at rest within 24 h after surgery
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TAP Control Mean Diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
1h
Noureldin et al.,2018 42 1.3 7 40 16 9 - -0.30[ -0.65, 0.05] 4.74
Skjelsager et al., 2013 23 3 225 28 16 — 020[ -0.82, 1.22] 0.55
Ortiz et al.,2012 39 36 3 3 29 32 == 0.70[ -0.71, 2.11] 0.29
Tolchard et al.,2012 21 31 18 22 43 27 —— -1.20[ -2.58, 0.18] 0.30
Atim etal.,2011 18 32 22 19 45 22 —— -1.30[ -2.72, 0.12] 0.29
Heterogeneity: I = 37.44%, H* = 1.60 ’ -0.30[ -0.60, 0.01]

Testof 6,=6: Q(4)=6.39,p=0.17

2h
Jiang et al.,2021 30 33 33 39 3 —_— -0.60[ -2.12, 092] 0.25
Lietal.,2018 20 11 133 2 13 - -0.90[ -1.64, -0.16]  1.06
Atim etal.,2011 18 25 17 19 37 22 —— -120[ 247, 007] 035
Ortiz et al.,2012 39 31 335 25 29 — 060[ -0.75, 195] 032
Skjelsageretal 2013 23 18 16 25 20 45 —— -020[ -1.08, 068] 0.75
Tolchard etal 2012 21 17 17 22 3 2 — -1.30[ -2.41, -0.19] 046
Heterogeneity: I’ = 26.41%, H* = 1.36 ’ -0.66 [ -1.08, -0.23]

Testof 6;=6;: Q(5)=6.79, p=0.24

4h
Atim etal. 2011 18 19 21 19 27 13 — 080[ -1.92, 032] 046
Ortiz et al 2012 29 2 2335 28 3 —— -0.80[ -2.13, 053] 032
Skjelsageretal 2013 23 12 13 25 16 12 - 040[ -1.11, 0.31] 1.15
Heterogeneity: I* = 0.00%, H* = 0.25 ‘ -0.56 [ -1.11, -0.02]

Testof 6, = 0: Q(2) = 0.50, p = 0.78

6h
Gérkemetal. 2017 42 23 21 46 32 21 - -0.90[ -1.78, -0.02] 0.74
Ibrahim et al.,2014 21 28 1321 36 13 —-— -0.80[ -1.59, -0.01] 0.93
Atim etal., 2011 18 11 14 19 22 11 - -1.10[ -1.91, -0.29] 0.88
Noureldin etal. 2018 42 22 2 40 31 .8 [ ] -0.90[ -1.15, -0.65] 9.21
Skjelsageretal.,2013 23 11 1 25 1.7 12 - -0.60[ -1.23, 0.03] 146
Heterogeneity: I = 0.00%, H* = 0.28 ’ -0.87 [ -1.08, -0.66]
Test of 6, = 6; Q(4) = 1.11, p = 0.89
12h
Noureldinetal. 2018 42 19 2 40 27 4 | -0.80[ -0.94, -0.66] 31.09
Gérkemetal. 2017 42 26 24 46 26 22 — 0.00[ -0.96, 0.96] 062
Ibrahim et al. 2014 21 29 121 35 1 - -0.60[ -1.20, 0.00] 1.57
Ortiz et al.,2012 38 24 24 35 37 29 — -1.30[ -2.51, -0.09] 0.39
Heterogeneity: I’ = 18.13%, H* = 1.22 -0.78 [ -0.91, -0.65]
Test of 6, = 6;: Q(3) = 3.66, p = 0.30
24h
Mughal et al 2018 30 29 1230 26 1 - 0.30[ -0.26, 0.86] 1.84
Garcia et al 2018 70 1 870 17 11 ] -0.70[ -1.02, -0.38] 5.65
Rashid et al 2017 28 2 2428 2 48 0.00[ -1.99, 1.99] 015
Jiang et al., 2021 30 3 33 4 3 [ | -010[ -0.25, 0.05] 24.91
Noureldinetal. 2018 42 .7 8 40 9 1 - -020[ -059, 0.19] 375
Lietal.,2018 20 7 172 18 17 —— -1.10[ -2.15, -0.05] 052
Ortiz et al.,2012 39 15 223 21 27 ——————————-060[ -7.94, 6.74] 0.01
Atim etal., 2011 18 3 419 1 9 - 0.70[ -1.15, -0.25] 2.79
Skjelsageretal.,2013 23 6 125 9 8 - -0.30[ -0.81, 0211 220
Heterogeneity: I* = 62.84%, H* = 2.69 | -0.24 [ -0.35, -0.12]
Test of 6= 6;: Q(8) =21.53, p=0.01
Overall | -0.53[ -0.60, -0.45]
Heterogeneity: I’ = 66.13%, H’ = 2.95
Test of 6, = 6;: Q(31) = 91.54, p = 0.00
Test of group differences: Q,(5) = 51.55, p = 0.00
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Figure2. Forest plot showed postoperative pain scores during movement within 24 h after surgery
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The quality of the selected study was high in the present meta-analysis and low to moderate
heterogeneity was observed between the results of the studies. Also, there was no heterogeneity
in the working method of heterogeneous studies, which is anadvantage for better presentation of
evidence. Further RCT studies with high sample size, examination time, types of surgical
interventions, and examination of anesthetic volume are required. The present study only
examined patients over 16 years of age, requiring meta-analysis to examine the pediatric

population as well.

Conclusion

Present systematic review and meta-analysis showed there was statistically significant difference
between Transversus abdominis plane block and wound infiltration without liposome anesthetics
in adult patients in postoperative pain at rest at 2h-24 h after surgery, except In the first hour,
also there was statistically significant difference between Transversus abdominis plane block and
wound infiltration without liposome anesthetics in adult patients in postoperative pain during
movement at 2h-24 h after surgery, except In the first hour. Meta-analysis showed that
Transversus abdominis plane block could lead to more effective analgesia than wound
infiltration without liposome anesthetics in adult patients in 2 to 24 hours after surgery.
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