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Abstract

The transversus abdominis plane (TAP) block is a regional abdominal anaesthetic technique frequently used
within non-cosmetic abdominal surgery. Its use in cosmetic abdominoplasty procedures is less frequently
documented. The literature is devoid of a meta-analysis to quantitatively amalgamate the results of
individual reports analysing the efficacy of TAP block compared to alternative analgesic methods in
abdominoplasty surgery. The authors aimed to conduct the first meta-analysis within the literature to
evaluate this technique’s effectiveness in abdominoplasties. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines were referred to conduct this systematic review and meta-
analysis. All observational and randomised controlled trials (RCTs) comparing the postoperative outcomes
of patients who underwent abdominoplasties with TAP blocks versus no TAP blocks were included in this
study. The time taken to first analgesia and the amount of analgesia used were the primary outcome
measures. The secondary outcome measures include severity of pain, time to mobilisation, and length of
stay. Random effect modelling was used for the analysis. The time taken to the first analgesic was
significantly lower in the TAP cohort (p <0.05). In addition, there was a lower incidence of postoperative
nausea/vomiting (OR 0.18, 95%CI 0.04 - 0.90, p=0.04). Mean total opioid use and operative time were
comparable between the TAP and no TAP groups. A qualitative review of the visual analogue scale for pain
amongst the included studies showed that it was lower in the TAP group. The authors report the first meta-
analysis within the literature showing the efficacy of the TAP block in abdominoplasties. Further high-
quality trials are recommended to further the current evidence base.

Categories: Plastic Surgery, Anesthesiology
Keywords: transversus abdominis plane block (tap block), nerve block, reconstructive surgery, tap block,
abdominoplasty

Introduction And Background

The transversus abdominis plane (TAP) block is a regional anaesthetic technique first introduced by Rafi in
2001 to alleviate postoperative pain in patients undergoing abdominal surgery [1]. This technique involves
injecting a local anaesthetic agent into the neurovascular plane of the abdominal musculature, providing
nerve blocks to the lower intercostal nerves, as well as the iliohypogastric and the ilioinguinal nerves
between the subcostal margin and the iliac crest [1]. The TAP block is frequently used within general and
obstetric-gynaecological surgery for common abdominal procedures, but its use in cosmetic abdominal
surgery remains much less frequent [2,3].

Abdominoplasty is a common cosmetic procedure designed to excise excess skin and soft tissue from the
lower abdomen to improve abdominal contour [4]. It can be performed in conjunction with liposuction to
provide a more satisfactory aesthetic outcome for the patient [5]. Adequate postoperative analgesia allows
for early mobilisation and adequate deep breathing, which have been shown to significantly reduce the rates
of postoperative complications [6,7]. In addition to this, reducing postoperative opioid consumption has
been shown to avoid the incidence of chronic pain, as well as mitigating the prevalence of long-term opioid
misuse in postoperative patients [8-10]. A number of studies have reported on the efficacy of TAP blocks but,
currently, the literature is devoid of a meta-analysis to quantitatively amalgamate the results of individual
reports comparing the usage of TAP block to no usage post-operatively for abdominoplasty procedures [3,11-
16]. The authors aimed to conduct the first meta-analysis within the literature to evaluate this technique’s
effectiveness.

Review
Methods

This systematic review and meta-analysis were performed as per the Preferred Reporting Items for
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Systematic Reviews and Meta-Analyses (PRISMA) guidelines [17].
Eligibility Criteria

All observational and randomised controlled trials (RCTs) of patients who underwent abdominoplasties
comparing TAP versus no TAP blocks were included. Studies which involved ancillary procedures including
liposuction were also included. There was no restriction on associated co-morbidities, age or sex. There was
no exclusion on whether the TAP block was administered directly or under ultrasound guidance.

Primary and Secondary Outcomes

The primary outcome measures included the time taken to the first analgesic use as well as the number of
tablets used. The secondary outcomes measured in this study will be the operating time, the incidence of
postoperative nausea and/or vomiting, visual analogue scale (VAS) for pain, and the length of hospital stay
in days.

Literature Search Strategy

Two authors (SR, FZ) independently searched the following electronic databases: MEDLINE (Medical
Literature Analysis and Retrieval System Online), Embase, Google Scholar, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), and the CENTRAL (Cochrane Central Register of Controlled Trials).
The last search was run on March 4, 2023. In addition, ClinicalTrials.gov (https://clinicaltrials.gov/ct2/home)
was searched to screen articles. Our search strategy was restricted to studies with the English language. The
search terminologies included “transverse abdominal plane”, “TAP”, “no TAP”, “subcutaneous infiltration”,
“abdominoplasty” and “Fleur de Lys”. A review of the bibliographic lists of relevant articles was also
conducted.

Selection of Studies

Two authors (SR, FSZ) assessed the abstract of articles identified from the literature searches independently.
Articles that meet the eligibility criteria were selected following a robust screening of the full texts of the
relevant reports. Discussion with a third author (YWW) was conducted in case of any discrepancies in study
selection.

Data Extraction and Management

SR and FSZ created an electronic data extraction spreadsheet that is in line with Cochrane's data collection
form for intervention reviews. A pilot-testing was done on the spreadsheet for articles that were selected
randomly and adjusted accordingly. The data extraction spreadsheet included study-related data: first
author(s), year of publication, study design, study size, the type of intervention, and comparison, baseline
demographics of the included populations (age and gender), and primary/secondary outcome data of the
studies. Two authors (NT, KST) collected and recorded the results. Consultation with a third author (LH) was
done to resolve any disagreements in the process.

Data Synthesis

Review Manager (RevMan) Version 5.4 (Released 2020; The Cochrane Collaboration, London, United
Kingdom) was used for data extraction and synthesis. The extracted data were entered into RevMan by two
authors independently (NT, KST). The analysis involved was based on the random effect model. Forest plots
with 95% confidence intervals (CIs) were used to report the results. The mean difference (MD) between the
two groups was used to analyse the continuous outcomes.

Heterogeneity Assessment

The Cochran’s Q test (x2) was used to assess heterogeneity among the studies. In addition, the calculation of
12 was done to quantify any inconsistency as an additional measure. Interpretation of this was guided as
follows: 0-25% representing low heterogeneity, 25-75% representing moderate heterogeneity, and 75-100%
representing high heterogeneity.

Risk of Bias Assessment

Risk of bias was assessed by one author (ZLH) using the Newcastle-Ottawa Quality Assessment Scale for
observational studies, while the Cochrane Collaboration Tools for Risk of Bias was utilised for the RCTs [18].

Results

The literature search process and results are demonstrated in Figure 1.
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FIGURE 1: The 2009 PRISMA flow diagram for screening and selection
of articles comparing efficacy of TAP block versus no TAP block in

patients undergoing abdominoplasty.

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses; TAP: transversus abdominis

plane

Eight studies were chosen based on eligibility criteria, and important information is summarised in Table 1.
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Author,

year

Araco et
al., 2010
[13]

Sforza et
al., 2011
[11]

Fiala, 2014
[14]

Abo-Zeid
etal, 2018
[12]

Salama,
2018 [16]

Gardner et
al., 2019
[15]

Alotaibi et
al., 2021
[3]

Elsawy and
Saeed,
2021 [19]

Study

design

Case-
control

study

Randomised
controlled

trial

Case-
control

study

Randomised
controlled
trial

Randomised
controlled
trial

Prospective,
comparative

study

Randomised
controlled
trial

Randomised
controlled
trial

TAP block (agent)

0.50% Bupivacaine

0.50% Bupivacaine
and 1% Lidocaine

and adrenaline

0.25% Bupivacaine

with Dexamethasone

0.25% Bupivacaine

0.25%

Levobupivacaine

0.25% Bupivacaine

with dexamethasone

0.25% Bupivacaine

0.25% Bupivacaine

No TAP
block
(agent)

N/A

Normal

saline

0.25%

Bupivacaine

0.25%

Bupivacaine

Normal

saline

0.25%

Bupivacaine

N/A

0.25%

Bupivacaine

TAP block
(n)/Mean age and

sex distribution

n=34 Mean (SD)
age: 39 (8), F:34
M:0

n=14 Mean (SD)
age: N/A, F:14 M:0

n=16 Mean
(range) age: 44.8
(25-67), F:15 M:1

n=16 Mean (SD)
age: 40 (5.8), F:11
M:5

n=30 Mean (SD)
age: 41.6 (10.5),
F:30 M:0

n=10 Mean
(range) age: 43.8
(31-63), F:10 M:0

n=30 Mean (SD)
age: 41.4 (7) F:30
M:0

n=26 Mean (SD)
age: 32 (4.1)F:8
M:18

No TAP block
(n)/Mean age and

sex distribution

n=41 Mean (SD)
age: 42 (10), F:37
M:4

n=14 Mean (SD)
age: N/A, F:14 M:0

n=16 Mean (range)
age: 41.4 (26-65),
F:15 M:1

n=38 Mean (SD)
age: 38 (4.9), F:9
M:7

n=30 Mean (SD)
age: 42.1 (9.8), F:30
M:0

n=10 Mean (range)
age: 38.8 (26-56),
F:10 M:0

n=30 Mean (SD)
age: 42.6 (8), F:30
M:0

n=25 Mean (SD)
age: 31.88 (4.45),
F:9 M:16

Mean (SD) Mean (SD)
BMI with BMI without
TAP block  TAP block
25 (2) 25(2)

N/A N/A

N/A N/A

30 (2) 29 (2)
28.2(2.9) 26.5(3.1)
N/A N/A

29.3(2) 29.1(1)
26.04 (1.59) 26..16 (1.55)

TABLE 1: Summary of studies included in the data analysis for this study.

Operative

intervention

Abdominoplasty with

flank liposuction

Abdominoplasty

Abdominoplasty with

rectus plication

Abdominoplasty

Abdominoplasty

Abdominoplasty with

core liposuction

Lipoabdominoplasty
with or without flank

liposuction

Abdominoplasty

Author, year

Araco et al., 2010 [13]

Fiala, 2014 [14]

Gardner et al., 2019 [15]

Risk of Bias Assessments

The Newcastle-Ottowa Scale was used to evaluate the methodological quality of three observational studies.

The results are shown in Table 2.

Selection

IR

LAgio4e

LAgiAe
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TABLE 2: Newcastle-Ottawa Scale quality assessment for the chosen articles.

Total

Author, year

The Cochrane Collaboration tool for methodological quality review was used to assess the risk of bias in five

RCTs (Table 3).

Bias

Random sequence
generation
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Author's
judgement

Low risk

Support for judgment

Randomised but method not declared.
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Allocation concealment
Blinding of participants and
Sforza et al., 2011 personnel
(1]
Blinding of outcome
assessment
Incomplete outcome data

Selective reporting

Random sequence
generation

Allocation concealment

Blinding of participants and
Abo-Zeid etal., 2018 personnel
[12]
Blinding of outcome
assessment
Incomplete outcome data
Selective reporting

Random sequence
generation

Allocation concealment

Blinding of participants and
Salama, 2018 [16] personnel

Blinding of outcome
assessment

Incomplete outcome data
Selective reporting

Random sequence
generation

Allocation concealment

Blinding of participants and
Alotaibi et al., 2021[3] Personnel

Blinding of outcome
assessment

Incomplete outcome data
Selective reporting

Random sequence
generation

Allocation concealment

Blinding of participants and
Elsawy and Saeed, personnel
2021 [19]
Blinding of outcome
assessment

Incomplete outcome data

Selective reporting

TABLE 3: Assessment of risk of bias in chosen studies using the Cochrane Collaboration tool.

RCT: randomised control trials

2023 Taha et al. Cureus 15(11): e48992. DOI 10.7759/cureus.48992

Some concerns

High risk

Some concerns

Low risk

Low risk

Low risk

Low risk

High risk

Some concerns

Low risk

Low risk

Low risk

Low risk

High risk

Some concerns

Low risk

Low risk

Low risk

Low risk

High risk

Some concerns

Low risk

Low risk

Low risk

Some concerns

High risk

Some concerns

Low risk

Low risk

Blinding method not declared.

Not feasible due to consent and operative nature.

No mention of measures used to blind outcome assessors.

No incomplete data

All outcome reported

Patient randomised but methods not declared

Closed envelope method used for randomization

Not feasible due to consent and operative nature.

No mention of measures used to blind outcome assessors.

No incomplete data

All outcome reported

Computer-generated numbers used for randomisation.

Sealed enveloped used.

Not feasible due to consent and operative nature.

Single-blinded RCT but no mention of measures used to blind

outcome assessors.
No incomplete data

All outcome reported

Computer-generated randomised chart used.

Computer-generated randomised chart used.

Not feasible due to consent and operative nature.

No mention of measures used to blind outcome assessors.

No incomplete data

All outcome reported

Randomised but method not declared.

Blinding method not declared.

Not feasible due to consent and operative nature.

Single blinded RCT but no mention of measures used to blind

outcome assessors.
No incomplete data

All outcome reported
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Primary Outcome

Time to first analgesic (hours): Five studies including 244 patients (118 TAP block; 126 no TAP block)

reported the time to first analgesic requirement. Using a random effects model, the use of TAP block was
associated with a significantly longer time before the first analgesic was required (MD 5.01 hours, 95%CI
0.90-9.11 hours, p =0.02) [3,12,14,16,19]. Results are shown in Figure 2.

TAP No TAP Mean Difference Mean Difference
Study or Subgroup  Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abo-Zeid etal 2018[12] 151 7.3 18 42 16 16 178% 10.90(7.24,14.58] %
Alotaibietal 2021[3] 818 075 30 133 04 39 209% 6.85(6.55,7.15) -
Elsawyetal 2021(19] 765 076 26 816 107 25 209% -1.51(2.02,-1.00] -
Fiala et al 2015[14] 315 352 16 145 36 16 195% 170 F0.77,4.17) e
Salamaetal 2018[16) 89 14 30 12 03 30 209% 7.70(7.19,8.21] -
Total (95% CI) 118 126 100.0% 5.01[0.90, 9.11] .
Heterogeneity Tau®= 20.87; Chi*= 894.32, df= 4 (F < 0.00001); F=100% -2’0 t ) 1’0 2=u

Testfor overall effect: Z=2.39 (P = 0.02)

-10
Favours No TAP  Favours TAP

FIGURE 2: Forest plot demonstrating time to first analgesic (hours) with
significance values included.

References: [3,12,14,16,19]

TAP: transversus abdominis plane

Secondary Outcomes

The incidence of postoperative nausea and vomiting: The use of TAP block is associated with a significantly
lower incidence of postoperative nausea and vomiting (OR 0.18, 95%CI 0.04-0.90, p = 0.04). This is reported

in two of the studies [3,16]. Results are shown in Figure 3.

TAP No TAP 0dds Ratio 0dds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, 1, 95% CI M-H, Random, 95% CI
Alotaibi et al 2021(3] 3 18 30 459% 0.07(0.02,0.30) ——@——
Salamaetal 2018[16] 13 20 30 541% 0.38(0.13,1.09) ——]
Total (95% Cl) 60 60 100.0% 0.18 [0.04, 0.90] —~——
Total events 16 38
Heterogeneity: Tau®= 0.96; Chi*= 3.40,df=1 (P=0.07); F=71% o Y + 100

Testfor overall effect: Z= 2.08 (P = 0.04)

10
Favours TAP Favours No TAP

FIGURE 3: Forest plot demonstrating the incidence of postoperative
nausea and vomiting with significance values included.

References: [3,16]

TAP: transversus abdominis plane

Mean total narcotic and opioid usage (mg): Five studies reported the mean total opioid use for analgesia.

There was no significant difference between the use of TAP block and the absence of TAP block (MD -20.54

mg, 95%CI -46.89 mg to 5.81 mg, p = 0.13) [3,12,14,16,19]. Results are shown in Figure 4.
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TAP No TAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abo-Zeid etal 2018 [12] 4.7 14 16 94 22 16 194% -4.70[17.48, 8.08] o
Alotaibi et al 2021(3] 5 5 30 75 25 30 199% -70.00(-79.12,-60.88] ——
Elsawyetal 2021[19) 126.92 11.23 26 1104 1274 25 201% 16.52(9.92,23.12) &
Fiala etal 2015 (14] 263 32 16 43 34 16 203% -1.68[-3.97,0.61] i
Salamaetal 2018[16] 189 81 30 819 128 30 202% -43.00[-48.42,-37.5§ =
Total (95% CI) 118 117 100.0%  -20.54 [-46.89, 5.81] -‘-
Heterageneity: Tau®= 887.07; Chi*= 410,85, di= 4 (P < 0.00001); I*=99% =-1IJU -fiEl 550 100’
Test for overall effect. Z=1.53 (P =0.13) Favours TAP  Favours No TAP

FIGURE 4: Forest plot demonstrating mean total opioid and narcotic
usage (mg) with significance values included.

References: [3,12,14,16,19]

TAP: transversus abdominis plane

Mean number of narcotic pills: The mean number of narcotic pills was comparable between both groups (MD
-1.53,95%CI -3.17 t0 0.12, p = 0.07) [12,15]. Results are shown in Figure 5.

TAP No TAP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% CI IV, Random, 95% CI
Abo-Zeid etal 2018[12] 15 05 16 24 07 16 64.2% -0.90[-1.32,-0.48]
Gardner et al 2018[15] 1.95 1.95 10 46 232 10 358% -2.65[-4.53,-0.77]

Total (95% CI) 2 26 100.0% -1.53[3.17,0.412]
Heterogeneity: Tau®=1.05; Chi*= 3.17, df= 1 (P = 0.07); F= 68% { = + i + |
Testfor overall effect: Z = 1.62 (P-= 0.07) 100l st AN

FIGURE 5: Forest plot demonstrating mean number of narcotic pills
with significance values included.

References: [12,15]

TAP: transversus abdominis plane

VAS: Pain score was reported according to a form of VAS in five studies, but different scoring systems were
used [3,11,12,16,19]. Salama et al. reported the subjects’ satisfaction with their pain control using a seven-
point Likert-like scale, ranging from 1 (strongly dissatisfied) to 7 (strongly satisfied) [16]. Pain scores at rest
were similar whether a TAP block was used or not but were significantly lower during movement up to 24
hours postoperatively when a TAP block was used (p < 0.05) [16]. Sforza et al. recorded patients’ subjective
pain scores using a scoring system of 0 (none) to 3 (severe) at 12 hours postoperatively [11]. Patients who
received a TAP block reported a mean pain score of 1.2 as opposed to 1.5 in those who did not receive a TAP
block (p < 0.001). Three papers used an 11-point scale ranging from 0 (no pain) to 10 (worst pain) [3,12,19].
Abo-Zeid et al. reported a significantly lower score at four hours postoperatively when a TAP block was
performed, both at movement (4 vs 7.5; p < 0.05) and at rest (3 vs 5.5; p < 0.05) [12]. Alotaibi et al.
demonstrated a mean VAS on the mobilisation of 1 +/- 1 (SD) in the TAP group as compared to 5 +/- 2 (SD) in
the control group (p < 0.0001) [3]. Elsawy et al. found a significant difference in pain score at 12 hours
postoperatively, with the TAP group at 3.92 +/- 0.64 (SD) and the control group at 4.50 +/- 0.51 (SD) (p =
0.002) [19].

Operative time (minutes): Three studies reported on the operating time of abdominoplasties when a TAP
block was used compared to when a TAP block was not used. The use of TAP block was associated with a
shorter mean operating time by a difference of 30.86 min, but this was not statistically significant (95%CI -
75.80 to 14.07 min, p = 0.18) [12,13,16]. Results are shown in Figure 6.
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TAP No TAP Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Abo-Zeid etal 2018[12] 192 15 16 193 11 16 33.3% -1.00 [-10.11,8.11)
Araco etal 2010 [13] 119 7 34 120 6 41 337% -1.00 [-3.98, 1.98]

Salama etal 2018[16] 210.3 26.2 30 3018 21.7 30 33.0% -89160[-103.77,-79.43) +=—

Total (95% CI) 80 87 100.0% -30.86 [-75.80, 14.07]
Heterogeneity: Tau® = 1556.22; Chi*= 201.82, df = 2 (P < 0.00001); F= 99%
Testfor overall effect: Z=1.35(P=10.18)

00 50 0 50 100
Favours TAP Favours Mo TAP

FIGURE 6: Forest plot demonstrating the operative time in minutes, with
significance values included.

References: [12,13,16]

TAP: transversus abdominis plane

Discussion

Postoperative pain management is an important element in perioperative patient care, with a reduction in
discomfort directly leading to improved patient outcomes [20]. TAP blocks have been reported to mitigate
the adverse effects associated with opiates in abdominoplasty procedures [3,11-16]. The authors present the
first meta-analysis within the literature assessing the efficacy of TAP blocks in abdominoplasties and
demonstrate a significantly lower time to first analgesic consumption in the TAP block group compared to no
TAP block usage. In addition, an OR assessment of postoperative nausea and vomiting has shown a
significantly lower incidence within the TAP cohort emphasising its efficacy. There was no significant
difference in heterogeneity on assessment with the Cochrane Q test further giving consistency to this
variable. Three studies reported on the operative time taken between the study and control groups with both
showing an insignificant duration with the addition of a TAP block [12,13,16]. There were five studies
commenting on the VAS, allowing patients to rate the intensity of pain [3,11,12,16,19]. Various scales were
used, measured both during movement and at rest. Across all studies, a lower score was given by the patients
who received the TAP block. No significant differences were evidenced for mean total narcotic usage as well
as the number of pills consumed for both cohorts, although heterogeneity was quite high amongst these
variables.

Abdallah et al. conducted a meta-analysis on the duration of analgesic effect following the posterior versus
lateral approach to deliver a TAP block in various operations involving a lower abdominal incision. Across 12
RCTs comprising 641 patients, their findings revealed that prolonged analgesia is achieved from the
posterior approach over the lateral approach [21]. This study does not directly observe the efficacy of TAP
block on abdominoplasties, but it builds upon the evidence that administration of TAP block is more
efficacious than no TAP block in abdominoplasty operations.

A systematic review by Opoku-Agyeman et al. provides complementary insights to studies that examined the
administration of TAP blocks for cosmetic abdominoplasty surgeries. The study supports the efficacy of TAP
block for overall pain control and its effect in reducing the consumption of postoperative narcotic drugs [22].
The study comments on the caveats to adapting TAP blocks more routinely into operations including the
lack of training by anaesthesiologists, and a considerable variation in the technique, dosage, and timing of
delivery. In addition, the study reported several techniques of direct administration, including a lateral and
posterior approach [22]. This has included using different anaesthetic agents involving bupivacaine,
liposomal bupivacaine, levobupivacaine, lidocaine and a mixture of both with epinephrine and
dexamethasone. Some deliver this as a bolus whereas others as a continuous infusion following the bolus.
TAP blocks can be administered both intraoperatively and postoperatively with no set guidelines. The
administration technique is currently not standardised and ranges from ultrasound-guided to open muscle-
splitting. A range of different approaches were reported within this review, with Abo-Zeid et al. utilising a
mid-axillary infiltration whilst Alotaibi et al. used an ultrasound-guided technique [3,12]. It is noteworthy
that this discrepancy was consistent throughout the review.

Five RCTs and three observational studies were included in this meta-analysis and the results have
highlighted the benefits of utilising TAP blocks in abdominoplasties [3,11-16,19]. There are, however,
inherent limitations associated with this review including the low number of RCTs, as well as the included
observational studies drawing poor comparability scores on the Newcastle-Ottawa scale. Also, heterogeneity
was high amongst a number of variables although this was circumvented by adopting a random effects
model. The authors recommend more high-quality trials assessing the effects of TAP block administration in
abdominoplasties with greater homogeneity in the anaesthetic agent used, method of administration, and
technique to better evaluate its effectiveness.

Conclusions

Pain impacts patient recovery and, therefore, postoperative care. This meta-analysis includes eight studies
which demonstrate that the use of a TAP block for postoperative pain management following
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abdominoplasty is a significantly improved method of analgesia, with high heterogeneity between the
variables. The results report a significantly lower time to the first analgesic consumption with a TAP block
and a significantly lower incidence of postoperative nausea and vomiting. Across all studies, a lower score on
the VAS was given by the patients who received the TAP block. The authors recommend more high-quality
trials to further the current evidence base.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Nadia Taha, Lara Hodson, Fadzlien Zahari, Shafiq Rahman

Acquisition, analysis, or interpretation of data: Nadia Taha, Kinseng Tong, Zhi Liang Hoo, Yi Wah
Wong, Shafig Rahman

Drafting of the manuscript: Nadia Taha, Lara Hodson, Fadzlien Zahari, Kinseng Tong, Zhi Liang Hoo, Yi
Wah Wong, Shafiq Rahman

Critical review of the manuscript for important intellectual content: Nadia Taha, Fadzlien Zahari, Zhi
Liang Hoo, Yi Wah Wong, Shafig Rahman

Supervision: Shafiqg Rahman

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

Nadia Taha and Lara Hodson contributed equally to the work and should be considered as co-first authors.

References

1. Rafi AN: Abdominal field block: a new approach via the lumbar triangle . Anaesthesia. 2001, 56:1024-6.

2. Johns N, O'Neill S, Ventham NT, Barron F, Brady RR, Daniel T: Clinical effectiveness of transversus
abdominis plane (TAP) block in abdominal surgery: a systematic review and meta-analysis. Colorectal Dis.
2012, 14:e635-42. 10.1111/j.1463-1318.2012.03104.x

3. Alotaibi NN, Ahmad T, Rabah SM, Hamza AM, Mohammad Tafazul S: Evaluation of transversus abdominis
plane (TAP) block in lipoabdominoplasty surgical procedure: a comparative study. ] Plast Surg Hand Surg.
2021, 55:216-9. 10.1080/2000656X.2020.1856676

4. Vidal P, Berner JE, Will PA: Managing complications in abdominoplasty: a literature review . Arch Plast Surg.
2017, 44:457-68. 10.5999/aps.2017.44.5.457

5. Swanson E: Prospective outcome study of 360 patients treated with liposuction, lipoabdominoplasty, and
abdominoplasty. Plast Reconstr Surg. 2012, 129:965-78. 10.1097/PRS.0b013e318244237f

6. Rangaswamy M: Minimising complications in abdominoplasty: an approach based on the root cause
analysis and focused preventive steps. Indian J Plast Surg. 2013, 46:365-76.

7.  Somogyi RB, Ahmad J, Shih JG, Lista F: Venous thromboembolism in abdominoplasty: a comprehensive
approach to lower procedural risk. Aesthet SurgJ. 2012, 32:322-9. 10.1177/1090820X12438896

8. The American Society for Aesthetic Plastic Surgery's cosmetic surgery national data bank: statistics 2018 .
Aesthet SurgJ. 2019, 39:1-27. 10.1093/asj/sjz164

9. Brat GA, Agniel D, Beam A, et al.: Postsurgical prescriptions for opioid naive patients and association with
overdose and misuse: retrospective cohort study. BMJ. 2018, 360:j5790. 10.1136/bmj.j5790

10.  Dunn LK, Durieux ME, Nemergut EC, Naik BI: Surgery-induced opioid dependence: adding fuel to the fire?.
Anesth Analg. 2017, 125:1806-8. 10.1213/ANE.0000000000002402

11.  Sforza M, Andjelkov K, Zaccheddu R, Nagi H, Colic M: Transversus abdominis plane block anesthesia in
abdominoplasties. Plast Reconstr Surg. 2011, 128:529-35. 10.1097/PRS.0b013e531821e6f51

12.  Abo-Zeid MA, Al-Refaey AK, Zeina AM: Surgically-assisted abdominal wall blocks for analgesia after
abdominoplasty: a prospective randomized trial. Saudi ] Anaesth. 2018, 12:593-8. 10.4103/sja.SJA_303_18

13.  Araco A, Pooney ], Araco F, Gravante G: Transversus abdominis plane block reduces the analgesic
requirements after abdominoplasty with flank liposuction. Ann Plast Surg. 2010, 65:385-8.
10.1097/SAP.0b013e3181cc2a24

14.  Fiala T: Tranversus abdominis plane block during abdominoplasty to improve postoperative patient
comfort. Aesthet SurgJ. 2015, 35:72-80. 10.1093/asj/sju019

2023 Taha et al. Cureus 15(11): e48992. DOI 10.7759/cureus.48992 9 0of 10


https://associationofanaesthetists-publications.onlinelibrary.wiley.com/doi/10.1111/j.1365-2044.2001.2279-40.x
https://dx.doi.org/10.1111/j.1463-1318.2012.03104.x
https://dx.doi.org/10.1111/j.1463-1318.2012.03104.x
https://dx.doi.org/10.1080/2000656X.2020.1856676
https://dx.doi.org/10.1080/2000656X.2020.1856676
https://dx.doi.org/10.5999/aps.2017.44.5.457
https://dx.doi.org/10.5999/aps.2017.44.5.457
https://dx.doi.org/10.1097/PRS.0b013e318244237f
https://dx.doi.org/10.1097/PRS.0b013e318244237f
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3901918/
https://dx.doi.org/10.1177/1090820X12438896
https://dx.doi.org/10.1177/1090820X12438896
https://dx.doi.org/10.1093/asj/sjz164
https://dx.doi.org/10.1093/asj/sjz164
https://dx.doi.org/10.1136/bmj.j5790
https://dx.doi.org/10.1136/bmj.j5790
https://dx.doi.org/10.1213/ANE.0000000000002402
https://dx.doi.org/10.1213/ANE.0000000000002402
https://dx.doi.org/10.1097/PRS.0b013e31821e6f51
https://dx.doi.org/10.1097/PRS.0b013e31821e6f51
https://dx.doi.org/10.4103/sja.SJA_303_18
https://dx.doi.org/10.4103/sja.SJA_303_18
https://dx.doi.org/10.1097/SAP.0b013e3181cc2a24
https://dx.doi.org/10.1097/SAP.0b013e3181cc2a24
https://dx.doi.org/10.1093/asj/sju019
https://dx.doi.org/10.1093/asj/sju019

Cureus

15.

16.

17.

18.

19.

20.

21.

22.

Gardner V, Sturm L, Pazdernik VK: Transversus abdominis-plane block versus local anesthetic wound
infiltration in lower abdominal surgery: a systematic review and meta-analysis of randomized controlled
trials. Am ] Cosmet Surg. 2019, 37:118-23.

Salama ER: Post-operative bilateral continuous ultrasound-guided transversus abdominis plane block
versus continuous local anaesthetic wound infusion in patients undergoing abdominoplasty. Indian |
Anaesth. 2018, 62:449-54. 10.4103/ija.]JA_221 18

Page MJ, McKenzie JE, Bossuyt PM, et al.: The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ. 2021, 372:n71. 10.1136/bmj.n71

The Newcastle-Ottawa Scale (NOS) for Assessing the Quality of Nonrandomised Studies in Meta-analyses .
(2021). Accessed: 2023: https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp.

Elsawy A, Saeed A: Bilateral fascial plan block for post abdominoplasty pain control; erector spinae plane
block contrasted with transversus abdominis one. Al-Azhar International Medical Journal. 2021, 2:34-40.
10.21608/aimj.2021.80063.1498

Horn R, Kramer J: Postoperative pain control. StatPearls [Internet]. StatPearls Publishing, Treasure Island
(FL); 2022.

Opoku-Agyeman JL, Matera DV, Simone JE, Behnam AB: Use of transversus abdominis plane block in
cosmetic abdominoplasties: a systematic review of the literature. Am ] Cosmet Surg. 2019, 37:37-44.
10.1177/0748806819868336

Abdallah FW, Laffey JG, Halpern SH, Brull R: Duration of analgesic effectiveness after the posterior and
lateral transversus abdominis plane block techniques for transverse lower abdominal incisions: a meta-
analysis. Br | Anaesth. 2013, 111:721-35. 10.1093/bja/aet214

2023 Taha et al. Cureus 15(11): e48992. DOI 10.7759/cureus.48992

10 of 10


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4289539/
https://dx.doi.org/10.4103/ija.IJA_221_18
https://dx.doi.org/10.4103/ija.IJA_221_18
https://dx.doi.org/10.1136/bmj.n71
https://dx.doi.org/10.1136/bmj.n71
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://dx.doi.org/10.21608/aimj.2021.80063.1498
https://dx.doi.org/10.21608/aimj.2021.80063.1498
https://www.ncbi.nlm.nih.gov/books/NBK544298/
https://dx.doi.org/10.1177/0748806819868336
https://dx.doi.org/10.1177/0748806819868336
https://dx.doi.org/10.1093/bja/aet214
https://dx.doi.org/10.1093/bja/aet214

	The Efficacy of the Transversus Abdominis Plane Block in Abdominoplasty: A Systematic Review and Meta-Analysis
	Abstract
	Introduction And Background
	Review
	Methods
	Results
	FIGURE 1: The 2009 PRISMA flow diagram for screening and selection of articles comparing efficacy of TAP block versus no TAP block in patients undergoing abdominoplasty.
	TABLE 1: Summary of studies included in the data analysis for this study.
	TABLE 2: Newcastle-Ottawa Scale quality assessment for the chosen articles.
	TABLE 3: Assessment of risk of bias in chosen studies using the Cochrane Collaboration tool.
	FIGURE 2: Forest plot demonstrating time to first analgesic (hours) with significance values included.
	FIGURE 3: Forest plot demonstrating the incidence of postoperative nausea and vomiting with significance values included.
	FIGURE 4: Forest plot demonstrating mean total opioid and narcotic usage (mg) with significance values included.
	FIGURE 5: Forest plot demonstrating mean number of narcotic pills with significance values included.
	FIGURE 6: Forest plot demonstrating the operative time in minutes, with significance values included.

	Discussion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


