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Abstract: Background: The increasing use of the transversus abdominis plane (TAP) block, as a form of pain relief af-
ter laparoscopic surgery, warrants evaluation of its effectiveness, when compared with other analgesic techniques. 
Methods: We searched online databases of MEDLINE, EMBASE, Google scholar and The Cochrane Database of 
Systematic Review. Mean differences (MD) were formulated for continuous data; odds ratios (OR) were calculated 
for dichotomous data. Results were produced with a random effects model with 95% confidence intervals (CI). 
Results: 14 trials with a total of 905 patients were included for the analysis, TAP block resulted in significantly less 
postoperative analgesic consumption at 24 h (MD = -25.46, 95% CI [-32.22, -18.69], P < 0.00001), and less num-
ber of patients requiring analgesic postoperatively (OR = 0.16, 95% CI 0.03-0.87, P = 0.03). Meanwhile, pain sores 
were significantly different at 2 h (MD = -1.55, 95% CI [-2.50, -0.59], P < 0.00001), a borderline difference between 
the groups seen at 6 hours ( MD = -1.13, 95% CI [-1.69, -0.56], P = 0.05), and there was not affect pain at 24 h (MD 
= -0.33, 95% CI [-0.08, 0.15], P = 0.14) with TAP block groups compared with the groups without TAP block. There 
was a significant difference in postoperative nausea and vomiting (random effects model: OR = 2.04, 95% CI [1.19-
3.48], P = 0.34). Conclusion: TAP block would result in less analgesic consumption, less requirement of analgesic, 
and less pain at 2 h and slightly at 6 h but at 24 h after laparoscopic surgery in comparison with usual care alone or 
placebo block. In addition TAP block can increase the incidence of postoperative nausea and vomiting. 

Keywords: TAP block, transversus abdominis plane block, laparoscopic surgery, meta-analysis

Introduction 

Nowadays, laparoscopic surgery is a popular 
method of surgery, with many advantages 
including reducing analgesic requirement and 
enhancing patient recovery. Despite the mini-
mally invasive nature, pain can be moderate to 
severe in the immediate postoperative period 
[1-4]. The most traditional approach to postop-
erative pain relief is multimodal using nonste-
roidal anti-inflammatory drugs (NSAIDs) and 
opioids. Nonetheless, there are severe restric-
tions on the availability of opioids and other 
essential medications which are used to reduce 
nausea, vomiting, constipation, urinary reten-
tion, respiratory depression and sedation, used 
for the management of pain [5, 6]. Therefore, 
the use of non-opioid analgesic techniques can 
lead to an improved quality of recovery for sur-
gical patients [5].

Transversus abdominis plane (TAP) block, a 
popular analgesic technique since first descr- 
ibed by Rafiin in 2001 [7] which may provide up 
to 24 hours of analgesia, may be an interesting 
analgesic option for this population after lapa-
roscopic surgery. With the aid of ultrasound 
(US) or anatomical landmark guidance, local 
anesthetic is injected into the transversus ab- 
dominis fascial plane, where the nerves from 
T6 to L1 are located [8]. Studies with fresh 
cadaveric and researches involving healthy vol-
unteers have demonstrated the spread of 
anaesthetic agent in this plane and the associ-
ated block of T8-L1/2 [9].

In the past few years, the use of TAP blocks for 
pain relief has been increasing for the popula-
tion after laparoscopic surgery. However, there 
has been no systematic review evaluating the 
efficacy of the TAP blocks compared with either 
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placebo or traditional methods of analgesia 
after laparoscopic surgery. We performed this 
systematic review and meta-analysis to assess 
the efficacy of TAP blocks after laparoscopic 
surgery.

The primary purpose of this meta-analysis is to 
determine the effect of the TAP block on post-
operative opioid consumption and the number 
requiring opioid after laparoscopic surgery. 
Secondary aims are to: 1. assess differences in 
postoperative pain scores at 2 h, 6 h and 24 h 
by participants having TAP blocks compared 
with no treatment, placebo and other methods 
of analgesia; 2. assess differences in the num-
ber of nausea or vomiting with TAP blocks after 
laparoscopic surgery.

Methods

This systematic review and meta-analysis was 
conducted and reported in agreement with the 
PRISMA guideline [10].

We searched online databases of MEDLINE 
(from 1966 to October 2013), EMBASE (from 
1982 to October 2013), Google scholar and 
The Cochrane Database of Systematic Review. 
Keywords and medical subheadings of “Tran- 
sversus abdominis plane block OR TAP block” 
and “laparoscopic surgery or laparoscopic” we- 
re used for databases searching. References 
from relevant articles were reviewed to identify 
additional studies, and no language restriction 
was used.

populations should have received TAP block 
undergoing laparoscopic surgery. The outcom- 
es should contain postoperative analgesic use 
after laparoscopic surgery, the pain scores at 
different time, the side effects (nausea or vom-
iting). Excluded were trails reporting adminis-
tration without an active (placebo or “no treat-
ment” or “TAP block treatment”) control group 
or not undergoing laparoscopic surgery.

Assessment of study quality

Quality of the reviewed trials was assessed 
independently by two of the authors (Zhao and 
Ren) using The Cochrane Risk of Bias tool [11], 
Disagreement was resolved by discussion or by 
involving a third review author (Li). The scale 
evaluates the study for the following items: 1. 
Sequence generation (checking for possible se- 
lection bias); 2. Allocation concealment (check-
ing for possible selection bias); 3. Blinding (ch- 
ecking for possible performance bias); 4. Inco- 
mplete outcome data (checking for possible 
attrition bias through withdrawals, dropouts, 
protocol deviations); 5. Selective reporting bias; 
6. Other sources of bias.

Date extraction

Data were abstracted independently by Zhao 
and Ren by using a standardized data collec-
tion form. The data extracted included author 
name, publication year, journal, type of surgery, 
comparator, number of TAP group and control 
group, analgesic consumption during a given 
time period (such as 24 hours) after surgery, 

Figure 1. Flow chart outlining retrieved, excluded, and evaluated ran-
domized controlled trials.

Study selection

Two reviewers (Zhao and Ren) se- 
lected eligible RCTs independently. 
After a primary screening of titles 
and abstracts, full-text papers of 
potentially relevant RCTs were re- 
trieved and further evaluated for 
eligibility. Trials were not relevant 
based on inclusion and exclusion 
criteria. Disagreements between 
two authors were resolved by dis-
cussion with a third author (Li).

Inclusion and exclusion criteria

We included trails that met the fol-
lowing criteria: study design is ran-
domized controlled trial (RCT). The 
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Table 1. Characteristics of randomized controlled studies
Author (pub-
lished year) Country Publication Surgery Control/TAP block Number of 

Control/TAP
analgesic consumption at 24 h
Control TAP

Walter Catherine J 
(2013)

UK Surg Endosc laparoscopic colorectal surgery Non TAP block VS. TAP block 35/33 Morphine (mg): 94.2 ± 9.8 Morphine (mg): 
65.3±11.8

Sinha, A (2013) India Obesity surgery Laparoscopic Bariatric Surgery Control groups VS. TAP block 50/50 The number of patients 
requiring Tramazac hydro-
chloride: 34/50

The number of patients 
requiring Tramazac 
hydrochloride: 9/50

Parikh, BK (2013) India Saudi journal of anaesthesia laparoscopic donor nephrectomy TAP block (saline) VS. TAP block 31/31 Tramadol (mg): 235.83 
± 47

Tramadol (mg): 103.83 
± 32.18

Albrecht E (2013) Canada Obes Surg laparoscopic gastric bypass surgery Non TAP block VS. TAP block 30/27 Morphine control 
(35.6 mg [95% CI, 28.6-
42.5]; P = 0.41) groups

morphine TAP (32.2 mg 
[95% CI, 27.6-36.7])

Petersen, PL 
(2012) 

Denmark Anesthesia and analgesia Laparoscopic Cholecystectomy Placebo blocks VS. bilateral 
TAP block

37/37 Morphine (mg): 12.6 ± 1.5 Morphine (mg): 12.8 
± 1.5

Ortiz J (2012) USA Reg Anesth Pain Med Laparoscopic Cholecystectomy Local anesthetic infiltrate VS. 
bilateral TAP block

35/39 Morphine (mg): 15.4 ± 9.2 Morphine (mg): 16.1 
± 9.9

Kane SM (2012) USA Am J Obstet Gynecol laparoscopic hysterectomy Non block VS. TAP block 28/28 narcotic medication: 7.4 
± 0.4

narcotic medication: 
7.4 ± 0.4

Hosgood SA 
(2012)

UK Transplantation laparoscopic donor nephrectomy TAP block (saline) VS. TAP block 22/24 Morphine (mg): 12.4 ± 8.4 Morphine (mg): 21.2 
± 14.0

Sandeman DJ 
(2011)

Australia Br J Anaesth laparoscopic appendicectomy Control groups VS. TAP block 45/42 morphine consumption 
(subjects): 31/45

morphine consumption 
(subject) 29/42

RaYoon Suk 
(2010)

Korea Korean J Anesthesiol Laparoscopic Cholecystectomy Control groups VS. TAP block 
(B) VS. TAP block (B)

18/18/18 The number of patients 
injected ketorolac 17/18

The number of patients 
injected ketorolac: 
4/4/18

Conaghan P 
(2010)

UK Surg Endosc laparoscopic colorectal resections PCA VS. PCA with TAP block 34/40 Morphine (mg): 51.8 ± 9.3 Morphine (mg): 31.3 
± 3.8

El-Dawlatly AA 
(2009)

Saudi Arabia Br J Anaesth Laparoscopic Cholecystectomy Not TAP block VS. TAP block 21/21 Morphine (mg): 22.8 ± 4.3 Morphine (mg): 10.5 
± 7.7

De Oliveira GS 
(2011)

USA Anesth Analg outpatient laparoscopy TAP block (saline) VS. TAP VS. 
TAP block

23/23/24 oral morphine (mg): 145.5 
± 8.9

oral morphine (mg): 
65.1 ± 10.2/44.8 ± 
18.1

Fujita N (2011) Japanese Masui laparoscopic abdominal surgery General anesthesia with 
epidural anesthesia VS. general 
anesthesia with TAP block

8/33 The number of patients 
requiring NSAIDs: 1/7

NR

TAP, transversus abdominal block; PCA, patient-controlled anesthesia; NR, no reported.
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Table 2. Outcome variables in randomized controlled trials

Author (published 
year)

Pain Score, Mean ± SD (numbers)
side effect control number/total number
TAP block number/total number2 h 6 h 24 h

control TAP control TAP control TAP
Walter Catherine J 
(2013)

at rest 3.5 ± 2.2 (32) 4 ± 3.1 (31) 3.6 ± 2.6 (31) 2.9 ± 2.8 (30) 2.8 ± 2.3 (33) 3.0 ± 2.3 (33) nausea or vomiting placebo: 1/34 TAP block: 
9/33

on movement 4.6 ± 2.5 (32) 4.4 ± 3.0 (31) 4.1 ± 2.9 (31) 3.7 ± 2.8 (30) 3.6 ± 2.7 (33) 3.7 ± 2.4 (33) NR

Sinha A (2013) at rest and on movement 1.3 ± 1.5 (50) 1.5 ± 1.8 (50) 0.5 ± 0.6 (50) 1.3 ± 1.5 (50) 0.5 ± 0.6 (50) 0.5 ± 0.6 (50) required BIPAP support control group control: 
4/31 TAP: 0/31

Parikh BK (2013) at rest 2.4 ± 1.5 (31) 1.0 ± 0.7 (31) 3.2 ± 1.09 (31) 1.8 ± 1.05 (31) 2.3 ± 0.8 (31) 1.9 ± 0.8 (31) NR

on movement 4.03 ± 1.6 (31) 2.1 ± 0.6 (31) 4.7 ± 1.4 (31) 3.2 ± 1.4 (31) 3.8 ± 1.1 (31) 3.43 ± 0.9 (31)

Albrecht E (2013) at rest and on movement 4.4 ± 0.8 (31) 4.8 ± 0.7 (31) 3.5 ± 0.8 (31) 4.1 ± 0.7 (31) nausea or vomiting control: 4/30 TAP: 8/27

Petersen PL (2012) at rest 3.7 ± 1.9 (37) 3.1 ± 1.8 (37) 2.1 ± 1.4 (37) 1.9 ± 1.5 (37) 1.6 ± 1.6 (37) 1.5 ± 1.2 (37) nausea or vomiting control: 13/37 TAP: 8/37

on movement 5.1 ± 2.4 (37) 2.9 ± 2.0 (37) 3.5 ± 1.9 (37) 2.6 ± 1.9 (37) 2.5 ± 2.0 (37) 2.4 ± 1.6 (37) NR

Ortiz J (2012) at rest and on movement 2.17 ± 0.35 (35) 3.0 ± 0.43 (39) 3.53 ± 0.47 (35) 3.05 ± 0.53 (39) NR NR nausea control: 13/35 TAP: 17/39

Kane SM (2012) at rest and on movement 2.4 ± 6.6 (28) 3.0 ± 2.6 (28) NR NR 3.0 ± 2.6 (28) 2.4 ± 2.1 (28) NR

Hosgood SA (2012) NR NR NR NR NR NR NR Nausea and vomiting control: 9/22 TAP: 
10/24

Ra Yoon Suk (2010) at rest and on movement 6.9 ± 1.57 (18) 2.6 ± 1.46 (18) 6.1 ± 1.98 (18) 1.9v1.43 (18) 4.4 ± 1.68 (18) 1.3 ± 0.97 (18) NR
TAP, transversus abdominal block; NR, no reported.

Table 3. Pooled mean difference and 95% CI for pain scores at difference times
Pain score 2 h 6 h 24 h

Study or subgroup
mean 

difference
95%CI study or subgroup

mean 
difference

95% CI study or subgroup
mean 

difference
95% CI

at rest Parikh BK (R) (2013) -1.4 [-1.98, 0.82] Parikh BK (R) (2013) -1.4 [-1.93, -0.87] Parikh BK (R) (2013) -0.4 [-0.8, -0.00]

Petersen PL (R) (2012) -0.6 [-1.44, 0.24] Petersen PL (R) (2012) -0.2 [-0.86, 0.46] Petersen PL (R) (2012) -0.1 [-0.74, 0.54]

Walter Catherine J (R) (2013) 0.5 [-0.83, 1.83] Walter Catherine J (R) (2013) -0.7 [-2.06, 0.66] Walter Catherine J (R) (2013) 0.2 [-0.91, 1.31]

subtotal -0.64 [-1.62, 0.34] subtotal -0.8 [-1.68, 0.08] subtotal -0.27 [-0.60, 0.05]

On movement Parikh BK (M) (2014) -1.93 [-2.53, -1.33] Parikh BK (M) (2014) -1.5 [-2.20, -0.80] Parikh BK (M) (2014) -0.37 [-0.87, 0.13]

Petersen PL (M) (2013) -2.2 [-3.21, -1.19] Petersen PL (M) (2013) -0.9 [-1.77, -0.03] Petersen PL (M) (2013) -0.1 [-0.93, 0.73]

Walter Catherine J (M) (2014) -0.3 [-1.67, 1.07] Walter, Catherine J (M) (2014) -0.4 [-1.83, 1.03] Walter Catherine J (M) (2014) 0.1 [-1.13, 1.33]

subtotal -1.62 [-2.53, -0.71] subtotal -1.13 [-1.69, -0.56] subtotal -0.25 [-0.66, 0.15]

at rest and on movement Kane SM (2012) -4 [-5.42, -2.58] Albrecht E (2013) 0.4 [0.01, 0.79] Albrecht E (2013) 0.6 [0.21, 0.99]

Ra Yoon Suk (2010) -4.3 [-5.29, -3.31] Ra Yoon Suk (2010) -4.2 [-5.33, -3.07] Kane SM (2012) -0.5 [-1.92, 0.92]

Sinha A (2013) 0.2 [-0.45, 0.85] Sinha, A (2013) 0.8 [0.35, 1.25] Ra, Yoon Suk (2010) -3.1 [-4.0, -2.20]

Sinha A (2013) 0 [-0.24, 0.24]

subtotal -2.67 [-5.98, 0.64] subtotal -0.89 [-2.71, 0.93] -0.68 [-1.79, 0.43]

total -1.55 [-2.50, -0.59] total -0.86 [-1.70, -0.01] -0.33 [-0.80, 0.14]
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number requiring analgesic during 24 h after 
surgery, pain scores at rest or on movement or 
both , and side effects (nausea or vomiting). If 
any data were reported in a graph, the authors 
were contacted, and if the authors did not 

Results of the search

The comprehensive search yielded a total of 31 
records, and 16 studies initially met the inclu-
sion criteria (Figure 1). 2 studies [25, 26] were 

Figure 2. Methodological quality summary: review authors’ judgements 
about each methodological quality item for each included study.

respond, the reviewers extracted 
the data from the graph. If media- 
ns and ranges were reported me- 
ans and standard deviations were 
estimated [12]. Any disagreemen- 
ts surrounding data extraction be- 
tween two authors were resolved 
by discussion with a third author 
(Li).

Statistical analysis

For dichotomous outcomes were 
evaluated based on event rates 
using a pooled odds ratio (OR). 
Continuous variables, a mean dif-
ference (MD) accounting for differ-
ent sample sizes across studies 
was calculated. The heterogeneity 
of the included studies was con-
sidered significant, if P-value of chi- 
square test was less than 0.10 or 
I2 greater than 50%, and then a ra- 
ndom-effects model was employ- 
ed, otherwise a fixed-effects mod- 
el was used. Further analysis was 
planned a priori to explore relevant 
heterogeneity. Subgroup analysis 
was performed comparing pain sc- 
ores at rest or on movement in st- 
udies. Sensitivity analysis was per-
formed by omitting one study each 
time and investigating the influ-
ence of a single study on the over-
all pooled estimate. Publication bi- 
as was assessed by visually insp- 
ecting funnel plots if at least ten 
trails of each intervention were in- 
cluded. However, we were not able 
to create funnel plots due to the 
small of trails in our meta-analysis. 
A P-value of less than 0.05 was 
considered statistically significant. 
All statistical analyses were perfo- 
rmed using Review Manager Ver- 
sion 5.1 (RevMan5.1, The Cochra- 
ne Collaboration, Oxford, United 
Kingdom).

Results
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subsequently excluded for reasons demon-
strated in Figure 1. Finally, 14 trials with a total 
of 905 patients were included for the analysis 
[3, 8, 13-24].

Description of studies

The included studies were published between 
2009 and 2013, thirteen studies published in 
English, one in Japanese [24]. Data from 905 
patients were analyzed: 488 received TAP bl- 
ocks or general anesthesia with TAP blocks, 
417 received general anesthesia with no treat-
ment, placebo and other methods of analgesia. 
The characteristics of included studies are list-
ed in Tables 1 and 2. The characteristics includ-
ed the authors, the year of publication, types of 
laparoscopic surgery (laparoscopic colorectal 
resection [13, 24], laparoscopic donor nephrec-
tomy [3, 15], laparoscopic Gastric-Bypass sur-
gery [16], laparoscopic cholecystectomy [8, 17, 

20, 22], laparoscopic hysterectomy [18], lapa-
roscopic appendicectomy [19], outpatient lapa-
roscopy [20]), the total number of control 
groups versus TAP block groups, postoperative 
analgesic consumption after laparoscopic sur-
gery, the pain scores at different time (at 2 h, 6 
h and 24 h), the side effects (nausea or vomit-
ing) [3, 8, 13, 16, 17]. The risk of bias assess-
ment of all included studies is described in 
Figure 2.

Primary outcome

Postoperative analgesic consumption: Data on 
primary outcomes were available in 9 trials [3, 
8, 13, 17, 18, 21, 22, 23] including 527 patients 
(271 TAP block; 256 control or placebo), Pati- 
ents with TAP block required less morphine co- 
nsumption during 24 hours than those who did 
not have the block (random effects model: MD 
= -25.46, 95% CI [-32.22, -18.69], P < 0.00001) 

Figure 3. Random effects meta-analysis of mean analgesic consumption at 24 h with and without TAP block after 
laparoscopic surgery.

Figure 4. Random effects meta-analysis of the number using analgesic drugs at 24 h with and without TAP block 
after laparoscopic surgery.
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(Figure 3). Sensitivity analysis was performed 
by omitting one study each time, the pooled 
result was still significant (P < 0.05). Number of 
patients requiring analgesic postoperatively 
from 4 trials [14, 19, 20, 24] with TAP block less 
than those who did not have the block (random 
effects model: OR = 0.16, 95% CI 0.03-0.87, P 
= 0.03) (Figure 4).

Secondary outcomes

Six studies [8, 13-16, 18, 20] including 647 
patients (321 TAP block; 326 control or place-
bo) reported the pain scores following laparo-
scopic surgery, however the reporting of pain 
scores was highly variable, We abstracted the 
data at 2 h, 6 h, and 24 h with at rest or on 
movement or both. Postoperative pain scores 
were significantly reduced with TAP at 2 hour 
than compared with the group without TAP 
block (random effects model: MD = -1.55, 95% 
CI [-2.50, -0.59], P < 0.00001) (Table 3), and a 
borderline difference between the groups were 
seen at 6 hours (random effects model: MD = 
-1.13, 95% CI [-1.69, -0.56], P = 0.05) (Table 3), 
but was not affect the incidence at 24 h (ran-
dom effects model: MD = -0.33, 95% CI [-0.08, 
0.15], P = 0.14) (Table 3). Subgroup analyses 
were performed, pain scores at rest or on move-
ment or both at 2 h, 6 h, and 24 h were report-
ed in three, three, and four studies, respective-
ly. Pain scores on movement at 2 h and 6 h 
were different from pain scores at rest or at 
rest or on movement (Table 3), and there was 
no difference at 24 h.

Postoperative nausea and vomiting

There were five trials [3, 8, 13, 16, 17] reported 
the incidence of postoperative nausea and 

vomiting after laparoscopic surgery including 
351 patients (150 TAP block; 151 control or 
placebo). There was no significant heterogene-
ity amongst the studies (I2 = 24%, P = 0.26). 
There were significant differences in postoper-
ative nausea or vomiting between the TAP block 
groups and without TAP block patients (random 
effects model: OR = 2.04, 95% CI [1.19-3.48], 
P = 0.34, Figure 5).

Discussion

Our meta-analysis included fourteen fresh 
studies published in recent years [3, 8, 13-24]. 
The data showed a significant reduction in anal-
gesic consumption during 24 h after laparo-
scopic surgery with TAP block or general anes-
thesia with TAP block compared with general 
anesthesia or no TAP block or placebo treat-
ment, the analgesic consumption number also 
was reduced at 24 h. The pain was reduced at 
2 h after surgery, although by 24 h the differ-
ence was no longer significant. Furthermore 
TAP blocks can increase postoperative nausea 
or vomiting. The identified studies and the risk 
of bias were appraised using the widely accept-
ed Cochrane risk of bias tool, and there was no 
significance risk of bias. Considerable hetero-
geneity occurred among studies in our meta- 
analysis, likely due to differences in study pro-
tocols, types of surgery, and scales used to 
assess postoperative pain, nausea and vomit-
ing, Heterogeneity between the studies was 
addressed by using a random effects model 
during analysis, the pooled result was still sig-
nificant. In the subgroup analyses, we noted 
that there was no statistically significant 
decrease pain at rest or at rest and on move-
ment but on movement at 2 h and 6 h. The dif-
ferent observations may be explained at least 

Figure 5. Fixed effects meta-analysis of the incidence of postoperative nausea and vomiting with and without TAP 
block at 24 h after laparoscopic surgery.
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in part, by the variations of analgesic consump-
tion or multimodal analgesic regimen among 
different countries.

Since laparoscopic surgery is considered to be 
a minimally invasive procedure, acute surgical 
pain is common in the clinical, especially in the 
first postoperative day. Traditionally, analgesic 
drugs were used for pain relief, however drug 
efficacy is not the only prerequisite for a posi-
tive acute surgical analgesic trial [27], in recent 
years, TAP blocks has demonstrated effective-
ness in reducing postoperative pain when used 
as part of a multimodal analgesic regimen [28]. 
Our meta-analysis suggested that the tech-
nique of TAP block can reduce analgesic con-
sumption and decrease the number of using 
analgesic.

With the increasing number of TAP block stud-
ies appearing in the literature, many meta-anal-
yses have been published, Rita Champaneria 
et al. published a small meta-analysis of five 
RCTs showed evidence exists for the short-term 
efficacy (within 24 h) of transversus abdominis 
plane blocks during hysterectomy in terms of 
reported pain and morphine consumption, 
which may not be sustained at 48 h [29]. Two 
analysis indicated that TAP blocks improve pain 
relief after abdominal surgery [30, 31], Mishriky 
BM et al. reported that significantly improved 
postoperative analgesia in women undergoing 
Cesarean delivery [32], However, there has 
been no systematic review evaluating the effi-
cacy of the TAP block undergoing laparoscopic 
surgery, the effect of TAP block has not been 
clearly defined, We think a systematic review on 
this topic is timely.

Our meta-analysis showed a new problem that 
deserves attention. Traditionally, nausea and 
vomiting was thought one of opioid-related side 
effects, our meta-analysis showed that TAP 
blocks can effectively increase the incidence of 
postoperative nausea and vomiting after lapa-
roscopic surgery in spite of the decreased anal-
gesic consumption. This adverse effect needs 
more clinical trials to confirm due to the small 
number of participants.

Limitations

Our meta-analysis has several limitations. 
There is a significant heterogeneity in reporting 
the primary and secondary outcomes in our 

meta-analysis, which may be related to the dif-
ferences in type of surgery performed, differ-
ences in TAP block technique and doses of 
local anesthetics used. As this meta-analysis of 
published studies in English or in Japanese, we 
are exposed to publication bias, although the 
included studies were researched from differ-
ent countries. In addition, five trials in our meta-
analysis reported the incidence of postopera-
tive nausea and vomiting after laparoscopic 
surgery, but the exact incidence of other side 
effects is not reported in our included studies, 
likely due to extremely small case.

Conclusion 

In summary, TAP block, as a part of multimodal 
analgesic regimen, would result in less analge-
sic consumption, less requirement of analge-
sic, and less pain at 2 h and slightly at 6 h but 
at 24 h after laparoscopic surgery in compari-
son with usual care alone or placebo block. In 
addition TAP block can increase the incidence 
of postoperative nausea and vomiting. Because 
of the limited number of studies, more prospec-
tive studies with large sample size and carefully 
control for TAP block are needed.
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