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Abstract Objective To summarize the available evidence of TAP Block in efficacy in laparosco-
pic or robotic hysterectomy.
Data Sources We searched databases and gray literature for randomized controlled
trials in which transversus abdominis plane (TAP) block was compared with placebo or
with no treatment in patients who underwent laparoscopic or robot-assisted

Keywords hysterectomy.
= transversus Method of Study Selection Two researchersindependently evaluated the eligibility of
abdominis plane the selected articles.
block Tabulation, Integration, and Results Seven studies were selected, involving 518
= pain patients. Early postoperative pain showed a difference in the mean mean difference
= laparoscopic (MD): - 1.17 (95% confidence interval [Cl]: - 1.87-0.46) in pain scale scores (1> = 68%),
hysterectomy which was statistically significant in favor of using TAP block, but without clinical
= roboticassisted relevance; late postoperative pain: DM 0.001 (95%Cl: - 0.43-0.44; 1 =69%); opioid
hysterectomy requirement: DM 0.36 (95%Cl: - 0.94-1.68; I =80%); and incidence of nausea and
- opioid vomiting with a difference of 95%Cl=-0.11 (- 0.215-0.006) in favor of TAP.
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Resumo

Palavras-chave
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= histerectomia robética
assistida

= opioide

Introduction

Lopez-Ruiz et al.

Conclusion With moderate strength of evidence, due to the high heterogeneity and
imbalance in baseline characteristics among studies, the results indicate that TAP block
should not be considered as a clinically relevant analgesic technique to improve
postoperative pain in laparoscopic or robotic hysterectomy, despite statistical signifi-
cance in early postoperative pain scale scores.

Clinical Trial Number and Registry: PROSPERO ID - CRD42018103573.

Objetivo Resumir as evidéncias disponiveis sobre a eficacia do bloqueio TAP em
histerectomia laparoscépica ou robdtica.

Fontes de Dados Pesquisamos bancos de dados e literatura cinza por ensaios clinicos
randomizados nos quais o bloqueio do plano transverso do abdome (TAP na sigla em
inglés) foi comparado com placebo ou com nenhum tratamento em pacientes que
foram submetidos a histerectomia laparoscépica ou assistida por robd.

Métodos de Selecao de Estudos Dois pesquisadores avaliaram independentemente a
elegibilidade dos artigos selecionados.

Tabulacao, Integracdo e Resultados Sete estudos foram selecionados envolvendo
518 pacientes. A dor pds-operatoria precoce apresentou diferenca nas médias (DM) de:
-1 17 (intervalo de confianca [IC] de 95%: - 1 87-0 46) nos escores da escala de dor
(12=68%) o que foi estatisticamente significativo a favor do uso do bloqueio TAP mas
sem relevancia clinica; dor pos-operatéria tardia: DM 0001 (1C95%: - 043-044;
12 =69%); necessidade de opioides: DM 0 36 (95%Cl:-094-168; 12 = 80%); e incidéncia
de nauseas e vomitos com diferenca de 95% Cl=- 011 (- 0215-0006) a favor do TAP.
Conclusao Com moderada forca de evidéncia devido a alta heterogeneidade e ao
desequilibrio nas caracteristicas basais entre os estudos os resultados indicam que o
bloqueio do TAP ndo deve ser considerado como uma técnica analgésica clinicamente
relevante para melhorar a dor poés-operatéria em histerectomia laparoscopica ou
robdtica apesar da significancia estatistica nas pontuacdes da escala de dor poés-
operatoria inicial.

Ndmero e Registro do Ensaio Clinico: PROSPERO ID - CRD42018103573.

(respiratory depression and addiction),” are sometimes re-

Hysterectomy is a surgical procedure often associated with
significant postoperative pain. This could be attributed to
injuries suffered in the pelvic plexus,’ which is predominant-
ly composed of neural structures in the sacral and lower
lumbar segments, as well as to inflammation caused by
direct trauma to tissues during the surgical procedure.2
Therefore, it has been considered that the block in the
transverse abdominal plane (TAP), which acts by blocking
iliohypogastric, ilioinguinal, and lower thoracic spinal
nerves, could be useful. However, the pain referred by
patients after a hysterectomy is more of a visceral origin.
Despite laparoscopic and robotic hysterectomy being
minimally invasive surgeries, only 60% of the patients feel
satisfied with postoperative pain control in such gynecologic
procedures.? The use of analgesics and of nonsteroidal anti-
inflammatory drugs has been the first line recommendation
for the management of postoperative pain after hysterecto-
my.4 Hence, the use of analgesic medications, including
opioids, which are associated with minor side effects (pruri-
tus, nausea, and vomiting), as well as major side effects
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quired, increasing postoperative morbidity and mortality.®’

To reduce postoperative pain and opioid side effects,
several strategies have been developed in the context of
multimodal analgesia.® Among them is TAP® block, in which
local anesthetic is injected into the neurovascular plane
between the internal oblique and transversus muscles of
the abdominal wall, with the goal of blocking the lower
thoracic spinal nerves (T7-T12) and the iliohypogastric and
ilioinguinal nerves (L1).°

Since TAP block was first described in 2001 by Rafi,? its
efficacy has been evaluated in multiple clinical trials and
compared with other analgesic techniques in patients un-
dergoing abdominal and pelvic procedures, including hys-
terectomy performed through several approaches:
abdominal,'%2 laparoscopic,'>~'® and robot-assisted.'?-%!

Currently, there are only two available studies evaluating
the efficacy of TAP block exclusively in the context of surgical
approaches to hysterectomy. In the first meta-analysis,
Tubog et al.> reported a reduction in pain during the first
postoperative hours. On the other hand, a second meta-
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analysis by Bacal et al.23 showed that postoperative pain was

reduced for 24 hours. Regarding opioid dosing, Tubog et al.?2
found that TAP block had opioid-sparing effects in all surgical
approaches, while the study by Bacal et al.?? reported the
opioid-sparing effect of TAP block only in patients undergo-
ing abdominal hysterectomy, but not in those undergoing
laparoscopic hysterectomy. However, the results obtained
presented a significant heterogeneity.

In the present systematic review and meta-analysis, we
have evaluated the best available evidence of the efficacy of
TAP block in reducing pain and opioid requirement exclu-
sively in laparoscopic and robot-assisted hysterectomy, tak-
ing into account and exploring the substantial data
heterogeneity identified when drawing conclusions.

Methods

The present study was designed following the recommen-
dations of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.?*

Protocol and Registration

The present review was based in a previously registered and
developed review protocol, which was prepared following
the Cochrane Handbook for Systematic Reviews of Interven-
tions,”> and may be found under PROSPERO ID:
CRD42018103573.

Eligibility Criteria

The PICO format was used to locate the evidence addressing
the clinical query; (P) patients who underwent laparoscopic
or robot-assisted hysterectomy for benign or malignant
disease; (I) intervened with TAP block in laparoscopic or
robot-assisted hysterectomy; (C) compared with placebo or
with no treatment; (0): studies measuring any pain scale and
opioid requirement; (S) randomized, blinded clinical trials.
Studies published until to July 31%, 2018, without language
restriction, were considered eligible for the present analysis.

Information Sources and Search

We searched the following electronic databases, trial regis-
ters, and websites: PubMed, Embase, LILACS, Cochrane Da-
tabase of Systematic Reviews (CDSR), Clinical trials Web site
(www.clinicaltrials.gov), SCIELO, Google Scholar, and Open
Gray. The search strategy in PubMed included the following
terms: transversus abdominis plane block OR TAP block AND
hysterectomy. The same strategy was used for other data-
bases, changing only syntaxes.

Study Selection

After eliminating studies registered in more than one data-
base, those considered irrelevant according to the inclusion
criteria or due to repeated publication were also excluded.
This was a two-step process; an initial screening of titles and
abstracts, and a second screening that was performed by
reading the full texts. Two of the review authors (C.C.L and
Orjuela ]. C.) independently performed this process, and
disagreements were resolved by consensus.
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Data Collection Process and Data Items

As a primary outcome, the efficacy of TAP block in terms of
postoperative pain was evaluated. Pain was assessed by the
visual analogue scale (VAS), in which scores range from 0 to
10, where 0 is absence of pain and 10 is the maximum
perceived pain. Data from studies reporting scores from 0 to
100 were converted to 0 to 10 by dividing the scores by 10.
Pain was assessed at 2 time points: early (1 to 4 hours after
surgery) and late (24 hours after surgery). As a secondary
outcome, we evaluated the use of opioid during the first 24
postoperative hours and the side effects of their use were
described, specifically nausea, vomiting, and sedation. Like-
wise, quality of recovery was also reported.

Two of the review authors (C.CL. and Orjuela ]. C.)
independently extracted the previously described data into
a Microsoft Excel (Microsoft Corporation, Redmond, WA,
USA) spreadsheet. The extracted data included: the country
where the study was performed, approach, inclusion and
exclusion criteria, evaluated outcomes, blinding, sequence
generation and concealment, number of patients, type of
intervention, technique used to administer block, medica-
tion used, comparison group intervention, patient character-
istics (age, body mass index [BMI]), American Society of
Anesthesiology (ASA) score, preoperative and postoperative
pain evaluated trough the visual analogue scale (VAS) scale
and evaluation of pain, and reporting of side effects associ-
ated with opioids (nausea, vomiting, drowsiness), as well as
quality of recovery. In case the required measurements were
not identified, or if the results were exclusively reported as
figures, the authors of the studies were contacted, and if no
response was obtained, data were estimated by means of
WebPlotDigitizer (https://automeris.io/WebPlotDigitizer/).

Risk of Bias in Individual Studies

Two of the review authors (C.C.L and Orjuela J. C.) indepen-
dently assessed the included studies for risk of bias using the
Cochrane “Risk of bias” assessment tool (RoB 2.0)%® for the six
following domains: bias arising from the randomization
process, bias due to deviations from intended interventions,
bias due to missing outcome data, bias in the measurement of
the outcome, bias in the selection of the reported result, and
other bias. Each of the two review authors classified studies
as being of high, undetermined, or low risk, according to the
algorithm of the tool. This classification was discussed and
consensual with a third investigator (Rojas-Gualdrén D. E.).

Summary of Measures, Synthesis of Results, and
Statistical Analysis

The primary outcome was the mean difference between
early (4 hours) and late (24 hours) postoperative pain scale
scores. Areduction in the pain scale score of 2 to 2.7 points, or
of 30 to 40%, was considered to be significant, according to
meaningful pain reduction for the patients.?’ 30
As secondary outcome, differences of mean total morphine
use in the first 24 hours after surgery were analyzed. We did
not need to apply opioid conversion, since all analyzed
studies exclusively used morphine. In addition, the differ-
ence in proportion of adverse events (nausea/vomiting) was
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analyzed in studies reporting this data. In case a study did not
report means, but reported medians instead, estimations
were made following the procedure described by Wan et al.
based on sample size, medians, and interquartile ranges.>'

Based on the reported outcomes in the studies classified
as of low risk of bias, the weighted estimate was obtained
together with 95% confidence intervals (CIs) by the weighted
least squares method, which is more robust than conven-
tional random effects in the presence of publication bias
(small sample) and than fixed effects in the presence of
heterogeneity.32 Heterogeneity among studies was calculat-
ed by tau (absolute) and 12 (relative).

Risk of Bias across Studies and Sensitivity Analyses
The individual contribution of each study to the heterogeneity
among studies was evaluated by means of sensitivity analysis
by calculating the I? value when each individual study was
excluded, and the possibility that baseline heterogeneity could
explain the observed heterogeneity among studies was ana-
lyzed following the method described by Hicks et al.>? Risk of
publication bias was assessed visually by funnel plot augmen-
tation, and no statistical test was performed given the low
number of studies included in the meta-analysis.>*

Two sensitivity analyses were performed. First, the predic-
tion interval was estimated to evaluate between study heteo-
genity in the mean difference scale,>* and by augmented funnel
plots, the possible scenarios of weighted outcomes when updat-
ing the meta-analysis were estimated and analyzed and were
grouped according to the possible outcomes of the hypothesis
with a significance level of 5% as follows: a) in favor of TAP block,
b) in favor of placebo, c) insignificant difference.>* Second, the
weighted outcome was estimated using the random effects
method to determine the influence of between study hetero-
genity on the primary meta analytic estimation.

The quality of evidence and strength of recommendations of
the results obtained in the present systematic review and meta-
analysis were rated following the Grading of Recommendations
Assessment, Development and Evaluation GRADE criteria.>

Results

Study Selection

In our initial search, we identified 218 potentially relevant
articles. Of those, 54 were identified in PubMed, 96 in
Embase, 66 in Cochrane Library, 1 in LILACS, and 1 in gray
literature. Of those, 31 were excluded after screening the
title, 16 due to duplication, and thus 171 were selected for
abstract reading. A total of 164 studies were excluded
because they failed to meet the inclusion criteria. The
remaining 7 studies'>~'®2! met the inclusion criteria and
were included in our quantitative analysis, comprising 261
patients who underwent hysterectomy and were intervened
with TAP block, who were compared with 257 patients who
underwent hysterectomy and were intervened with sham
block or who were not intervened. We documented the
selection process with a Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses

PRISMA flow chart (~Fig. 1).
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Study Characteristics

All of the analyzed studies were randomized control trials. Three
of the studies'>'>2! compared TAP block with sham block with
saline, and the other four'*1%-'8 with no treatment. In five of the
studies,’>1%'8 TAP block was performed after laparoscopic
hysterectomy; in addition the study by Kane et al.'* from
2012 also included single-port hysterectomy, and the study
by Bava et al.'’ from 2016 included laparoscopically-assisted
vaginal hysterectomy, both of which are considered variants of
laparoscopic hysterectomy and are all considered to be mini-
mally invasive procedures. On the other hand, compared with
the rest of the studies, which only included benign disease, the
study by Torup et al.?' from 2015 was performed exclusively in
patients undergoing robot-assisted hysterectomy and included
patients with malignant disease.

All of the analyzed studies reported postoperative pain
scale scores as an outcome. Pain was assessed by the visual
analogue scale (VAS) or by numeric rating scales. Six stud-
jes3-16.18.21 355essed opioid requirement. The studies by Bava
et al.'”” and Kane et al.'¥ from 2016 and 2012, respectively,
additionally included among their outcomes the postoperative
quality of recovery using the QoR-40 survey. Four stud-
ies6-18:21 specifically assessed the incidence of postoperative
nausea and vomiting as side effects related to the use of
opioids. Sedation associated to the use of opioids was evaluat-
ed in the studies by Bava et al.'” and Guardabassi et al.'®

The Ramsay sedation scale was used in five of the studies,
which also reported the American Society for Anesthesiol-
ogists (ASA) classification,'>1>16:18.21 and included patients
classified as ASAI and ASAII, except in the studies by Ghisi
et al.'® and Torup et al.?', which also included patients
classified as ASAIIL In five of the studies,’>'#82! ropiva-
caine was the anesthetic used to perform TAP block, while
bupivacaine was used in the study by Calle et al.,'> and Ghisi
et al.’® used levobupivacaine. In all of the analyzed studies,
certified anesthesiologists performed the ultrasound-guided
TAP block, except in the study by Calle et al.,' in which
surgeons performed laparoscopic-guided TAP block upon
completion of surgical intervention (~Table 1).

Risk of Bias within Studies

In six of the studies, proper randomization procedure was
followed, with random sequence generation and conceal-
ment, with balanced baseline characteristics between
groups, thus suggesting no issues in the randomization
procedure. In the remaining study, the randomization pro-
cedure was considered unclear, since nonprobability sam-
pling of consecutive case series was used.

All of the analyzed studies were assessed as having low
risk of deviation bias due to the planned intervention, since
there was no evidence of cointerventions or changes in the
treatment protocol, the interventions were successfully per-
formed, and the participants were adherent to the assigned
intervention. All of the studies were judged as having low risk
of bias due to loss of outcome information, taking into
account that results were available for most participants,
that the studies exhibited proportions of missing data < 10%,
and despite this their results were robust.
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Fig. 1 PRISMA flow diagram.

Six of the seven studies were judged as having low risk of
measurement bias, since the evaluators were not aware of
the performed intervention and, therefore, this could not
influence their results. We considered the study by Kane
et al.' to have an unclear risk of measurement bias, since the
research coordinator or members of the surgical team, who
were not blinded to treatment allocation, were the ones
conducting the interviews at the hospital or by phone to
apply the QoR-40 questionnaire.

All seven studies were considered to have a low risk of
selection bias because the reported results were those asked
in the goals, and measurements were made with previously
validated scales. Furthermore, five of the seven studies were
judged as having low risk of overall bias, since a biased direction
toward the alternative hypothesis was not defined. On the other
hand, the remaining two studies were considered as having
unclear overall bias, since in the study by Guardabassi et al.'®
flaws in the randomization procedure were identified, and in

Rev Bras Ginecol Obstet

the study by Kane et al.'* the quality of recovery questionnaire
was applied by members of the research team that were aware
of the treatment allocation of the patients (~Table 2).

Results of Individual Studies and Summary of Results
Study details, including demographic and operative charac-
teristics are shown in =Table 1. In the study by Calle et al.’>,
the authors reported that patients receiving TAP block
exhibited a statistically significant reduction in pain scale
scores at time of hospital discharge compared with those in
the placebo group (p =0.017). However, they concluded that
the role of TAP block for this procedure was questionable
because of the lack of clinical significance due to the small
difference identified.

De Oliveira et al.'? reported that cumulative opioid con-
sumption during the first 24 hours after surgery was lower in
the 0.5% ropivacaine group compared with saline (p = 0.003).
Linear regression showed an inverse relationship between

Vol. 44 No. 1/2022 © 2022. Federagdo Brasileira de Ginecologia e Obstetricia. All rights reserved.
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Table 1 (Continued)

ASA TAP block technique

Anesthetic drug dose

Number TAP | Control Blinding
(mg)

Comparison
group

Exclusion criteria Outcomes

Inclusion criteria

Type of surgery

Country

Study

Sequence generation and con-

cealment

Ultrasound

Double-blind: blinded Ropivacaine 0.375%

to patients and data (112.5)

analysts, but not to

35/36

Women scheduled for elective  Patients with preoperative use of Pain, with NRS: 30 and No block

Laparoscopic and

Bava et al. (2016)'7 China

Computer-generated randomi-

laparoscopic hysterectomy with analgesics were excluded due to 60 minutes, 4, 8, 12, and

Department of Anesthesiology LAVH

zation list in blocks, placed in

sealed envelopes

potential impact on postopera- 24 hours

tive analgesia requirement;

benign lesions

and Operation, Hospital of Peo-

ple’s Liberation Army. Xi’an

members of the sur-

PONV, Ramsay sedation scale

Satisfaction scores

gical and anesthesia

BMI > 30 kg/m?; coagulopathy;

care teams

contraindication for peripheral

nerve block; any drug allergy

Efficacy of Transversus Abdominis Plane Block in the Reduction of Pain

Ultrasound

Single-blind: blinded Ropivacaine 0.5% with epi- —

to data analysts

28129

Patients on chronic pain narcotic Numeric visual analog scales for No block

Laparoscopic and sin- All women undergoing laparo-

Kane et al. (2012)'* United States of America

nephrine
(100)

Computer-based block

pain and opioid requirement at 2

scopic hysterectomy by a single medications, or if they had al-

gle-port

Metrohealth Medical Center,

randomization

and 24 hours after surgery;

surgeon between April and Sep- lergy to local anesthetic.

tember 2011 were approached

Case Western Reserve Universi-

ty, Cleveland

quality of recovery (QoR-40 sur-
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vey) at postoperative day 1

to participate in this study.

Abbreviations: ASA, American Society of Anesthesiology; BMI, body mass index; NRS, non-randomized study; NSAIDS, nonsteroidal anti-inflammatory drugs; PONV, Postoperative nausea and vomiting.

Lopez-Ruiz et al.

opioid consumption and global quality of recovery at
24 hours in all three groups. Numerical pain rating scale
scores in the recovery room were lower in the ropivacaine
groups compared with saline. Thus, the authors concluded
that preoperative TAP infiltration led to improved quality of
recovery and analgesia in patients undergoing laparoscopic
hysterectomy.

The study by Ghisi et al.'® showed that morphine con-
sumption was comparable between groups during their stay
at the postanesthesia care unit and during the first 24 hours
(p=0.154; p=0.950). Numeric rating scale (NRS) scores for
pain at awakening were also comparable between groups
(p=0.086). This study concluded that ultrasound-guided
TAP block did not reduce opioid consumption or pain scores
at rest or movement during the first 24 hours after laparo-
scopic hysterectomy.

Similarly, the study by Guardabassi et a analyzed
opioid consumption and scored pain using the visual numer-
ic scale (VNS) during the first 24 postoperative hours, spe-
cifically at 60 minutes, 120 minutes, 8 hours, and 24 hours
after surgery. The authors found no significant differences
between groups in opioid consumption (p=0.2) and
reported that differences in pain scale scores were not
statistically significant (p > 0.1) at the analyzed time points.
Hence, they concluded that TAP block did not improve
postoperative patient controlled opioid analgesia used for
pain management in gynecologic laparoscopic surgery.

Bava et al.'” reported that patients receiving TAP block
exhibited a significantly lower NRS pain score compared with
controls (p < 0.05),as well as a reduced postoperative analgesic
requirement. Satisfaction scores were significantly higher in
the TAP block group (Z=1.61; p < 0.01), and length of stay and
adverse effects were comparable between groups (p > 0.05).
The authors concluded that, after laparoscopic hysterectomy,
the joint use of TAP block and local anesthesia is a better
analgesic approach compared with local anesthesia alone.

On the other hand, the study by Kane et al.'* measured the
early postoperative quality of recovery using validated QoR
questionnaires and found no statistically significant im-
provement in scores of quality of recovery in the TAP block
group (score 168; 125-195) compared with no block (score
169.5; 116-194) (p=0.533). Furthermore, no statistically
significant difference was found between groups in narcotic
use, which was 11.7 mg (0-24) of morphine in the TAP block
group versus 11.8mg (0-27) (p=0.474) in the no block
group. Visual analog scale pain scores were also comparable
between the TAP block (score 50.0; 0-100) and the no block
group (score 60.0; 20-100) (p=0.447). In conclusion, no
statistically significant differences were identified in pain
scores, narcotic use, or quality of recovery in patients receiv-
ing TAP block after hysterectomy. Moreover, the authors
highlight that there was a significant increase in the time
required in the posthysterectomy operating room for the
placement of the ultrasound-guided TAP block.

The study by Torup et al.%' found no differences between
groups in median morphine consumption during the first
24 hours after surgery, VAS scores, and frequency of postop-
erative nausea and vomiting. Thus, in this study, TAP block, in

1'18
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Table 2 Risk of bias domains and overall bias

Lopez-Ruiz et al.

Study (ref) Randomization

Deviation from Data

Measurement of Selection of Overall bias

process planned on loss outcomes reported
intervention of results outomes
Calle et al. (2014)"° Low Low Low Low Low Low
De Oliveira et al. (201 1)13 Low Low Low Low Low Low
Ghisi et al. (2016)'® Low Low Low Low Low Low
Guardabassi et al. (2017)18 Some Low Low Low Low Some concern
concern
Bava et al. (2016)"7 Low Low Low Low Low Low
Torup et al. (201 5)21 Low Low Low Low Low Low
Kane et al. (2012)14 Low Low Low Some concern Low Some concern

addition to a basic analgesia regime with paracetamol and
NSAIDs, did not provide further reduction in morphine
consumption, in VAS pain scores, or in the frequency of
nausea or vomiting after robot-assisted hysterectomy.

Early Postoperative Pain

This outcome was evaluated in all of the analyzed stud-
ies,'>"1821 which altogether included a total of 518 patients.
Our analysis showed that patients receiving TAP block reported
statistically lower pain scale scores. Using the least squares
method, the difference in means was of - 1.17 (95% confidence
interval [CI]: - 1.87-- 0.46), with I? = 68% and Tau’ = 2.65 (95%
Cl: 0.93-7.56), indicating intermediate heterogeneity.

Late Postoperative Pain

This outcome was evaluated in all of the analyzed stud-
ies, 371821 which altogether included a total of 518 patients.
Our analysis showed that there was no statistically signifi-
cant difference in pain scale scores. Using the least squares
method, the difference in pain scale scores between groups
was not statistically significant between the 2 groups: 0.001
(95%CI: - 0.44-- 0.44), with I> = 69% and Tau? = 2.75 (95%Cl:
0.96-7.84), indicating intermediate heterogeneity (~Fig. 2).

Opioid Requirement

Six of the 7 studies evaluated opioid requirement.'3-16:18.21
Using the least squares method, the difference in opioid
consumption was of 0.37 (95%CI: - 0.95-1.68), with I2 = 80%
and Tau? =4.21 (95%Cl: 1.36-13.05), indicating high hetero-
geneity (~Fig. 3).

Nausea and Vomiting

Regarding presence of nausea and vomiting, our results
indicate that this outcome showed a significant difference
in favor of TAP block.

Risk of bias across studies and sensitivity analysis

A high level of heterogeneity was identified through the use
of fixed and random effect models of meta-analysis, and
therefore we explored baseline characteristics>> and per-
formed a meta-analysis to assess whether the identified
heterogeneity could be attributed to methodological flaws,
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which showed no statistically significant differences be-
tween intervention and control groups.

Patient age was the only characteristic reported by all of
the studies, and the difference between groups was of 0.84
(95%CI: - 0.17-1.86) with I>=17%. On the other hand, body
mass index (BMI) was reported by 5 of the studies, and the
difference of - 0.20 (95%Cl: - 0.39-- 0.01; I?=25%), was
statistically significant. Surgical time was reported by 4
studies, and the difference was of - 3.77 (95%Cl: - 8.44-
0.90; 1> =0%).

Forest plots and funnel plot augmentations indicated
robust results regarding precision and estimation of out-
comes of TAP block regarding reduction of late postoperative
pain and opioid requirement. The prediction interval showed
that, given the current data, it is unlikely that new studies
show opposite results. On the other hand, it is not clear
whether the inclusion of new studies would change the
results regarding the efficacy of TAP block in reducing early
postoperative pain (=Fig. 4).

Discussion

Summary of Evidence

Over the past decade, minimally invasive surgery has gained
relevance because of its advantages, including its association
with less postoperative pain.>® However, patients undergo-
ing laparoscopic hysterectomy reported considerable pain of
multifactorial origin, including somatic, visceral, and re-
ferred.® Consequently, these patients may require large
amounts of opioid during the first 24 hours after surgery.>’

Transversus abdominis plane block has been the matter of
study in multiple trials, whose results have allowed its use in
open and laparoscopic gynecological surgery. However, the
results of studies reporting the efficacy of TAP block regard-
ing reduction of pain and opioid requirement are contradic-
tory, generating confusion in deciding whether to use it in
clinical practice and to include it as part of multimodal
analgesia protocols.

In the present meta-analysis, our results suggest that TAP
block improves early postoperative pain scale scores, with a
statistically significant difference of - 1.17 (95%Cl: - 1.87--
0.46), taking into account that a decrease of 1 point in pain
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Lopez-Ruiz et al.

Study, TAF Black; Comparator, %
year n, mean (S0} n, mean (50) WD (85% C1) Weight
d-hour postaperalive pain, VAS painis
D Qéivesra et al. (201113} 22 3.00(1.58) 23, 567 (237 —— -267 (-3.84, -1.50) 1426
Kane et al. (2012)(14) 26, 5.00 (2.49) 28,6.00 (1.99) — -1.00 (-2.18, 0.18) 14147
Calle el al (2014)(15) 100, 3.75 (1,80} 67,450 (201) +| .75 (-1.28, -0.22) 267
Torug et al (2015)(21} 34, 4.01 (3.51) 31,413 (427) —— -0.12 (-2.03, 1.78) 832
Bava et al (2018)17) 36,232 (334 35, 582 (BT1) . -3.50 (-5.96, -1.04) 5.80
Ghasi et al (2016)(16) 22 133 (2.3 2, 1.33(1.58) by 0.00(-1.19, 1.16) 14,03
Guardabass at al. (2017)(18) 200050 (0.54) 20, 2.00(1.07) - -1.50 (-2.03, -0.67) nis
Subtotal (-squaned = 67.7%, p = 0.005) s -1.22 (-1.90, -0.55) 100,00
wih estimated predictive interval {-3.20,0.75)
24-hour postoperateas pain, VAS points
D Qéivesra et al. (2011)(13) 22 302 (1.58) 3, 5.00 (237 —— -1.68 (-3.15, -0.81) 0.0
Kane et al. (2012){14) 26, 4.50 (1.99) 28, 5.00 (2 49) — -0.50 (-1.68, 0.68) 9.96
Calle =t al (2014)15) 100, 4 50 (1,60} 57,475 (1.81) - .25 (0,73, 0.23) 208
Torup of al. (2015)21) 34,098 (1.97) 31, 1,52 (284} e 054 (1,74, 0.68) a75
Ghisi et al (2016)16) 22.033(079) 72,033 (0.78) * 0.00 (-0.47, 0.47) 2108
Bava et al (2016)17) 35, 295 (3.96) 35, 472(578) e -1.77 (-4.06, 0.51) 366
Guardabassi et al. (2017418) 20, 0,50 (0.54) 20, 0.25 (0.27) * 0.25 (0.1, D.51) 2483
Sublotal (-squaned = 68.8% p = 0.004) == -0.38 (-0.83, 0.11) 100,00
with estimaied predictive interval {-1.70, 0 99)
Zé-hour 1otal morphing Consumplon, ms
Die Diiveira et al. (2011)(13) 22, 10.00 {5.94) 23, 1757 (8.32) —_— TET (-11.25, -4.00) 16.30
Kane et al. (2012)(14) 28, 10.75 (5.47} 28, 9.00 (2 8E) R 1.75 (-0.56, 4.06) 21589
Calle ot &l (2014)15) 100, 1.80 {177} &7, 1.48 (184} * .31 (D17, 0.75) 2788
Torup et 8l (20150621 34, 19.97 (22.13) 31, 19.30 (26 89) 067 (-11.37, 12.71) 307
Ghest et al (2016)16) 22 10.73 (13.45) 22, 10,55 (1024} —— 018 {-5.88, 7.24) 7.38
Guardabassi =t al. (2017)118) 20,'8.50 (2.68) 20, 7.25 (284) —— 2.25(0.51, 3.89) 2396
Sublolal (lsquared = 80.2% p = 0.000) —_— 0.2 (245, 2.02) 100,00
wilh estimated predichive interval {596, 8.55)
NOTE: Wesghts are from random effects analysis

T T T T T T

-18 o 15

TAP Bilock Beneficial

Fig. 2 Forest Plot: 4h postoperative pain, 24h postoperative pain.

scores, or of 15 to 20%, is considered as a minimum change,
and to generate clinically significant improvement for patients,
such as the lack of need to request rescue medication, pain
scale scores should be reduced by 2 to 2.7 points, or by 30 to
40%.27730 Therefore, the clinical relevance of this finding is
questionable, and the clinical benefit is unclear according to
the prediction interval result.

Results of this outcome are similar to those found in other
meta—analyses.zz'23 Differences in postoperative pain reduc-
tion did not go beyond the first 4 hours, and this difference
was not significant 24 hours after surgery: 0.001 (95%CI: -
0.44-0.44), which is in agreement with the findings of the
meta-analysis by Tubog et al.?2

TAP Block Harmful

The type and dose of medications used in the different
studies were equivalent; however, to explain the high level of
heterogeneity identified, we conducted a sensitivity analysis
excluding studies using bupivacaine'® and levobupiva-
caine,'® which showed the same results for the analyzed
outcomes: early VAS score: - 1.65 (95%CI: - 2.47-- 0.83; Tau:
0.44; 12: 55%); late VAS score: - 0.74 (95%CI: - 1.71-0.23; Tau:
0.85; I2: 78%); and opioid requirement: - 0.80 (95%CI: - 5.33-
3.74; Tau: 16.07; I?: 88%).

Regarding presence of nausea and vomiting, our results
indicate that this outcome showed a significant difference in
favor of TAP block. In the meta-analysis by Bacal et al.,2> due
to the lack of consistency between studies, they were unable

TAP Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random, 95% CI IV, Random, 95% Cl ABCDEFG
Calle etal. (2014)(15) 18 177 100 149 164 o7 277% 031 F047,079
De Oliveira et al. (2011)113) 10 594 22 1767 637 23 1B.3% -7.67[11.25,-4.00] -
Ghisi et al. (2016)(16) 1073 1345 22 1056 1024 22 T74%  018}6.88,7.24) —1
Guardabassietal 2017)(18) 95 268 20 725 294 20 240%  2.250.51,3.99) = (TERYTT]
Kane etal. (2012)(14) 1075 547 28 0 298 28 MB%  1.75F056, 4.0 - 200008
Tonup etal. (2015021 1997 2213 34 193 2683 3 1% OETH1.371271] —— EEEETET
Total (95% CI) 226 221 1000% -D.21]-2.45,2.02] *
Heteragenaity Tau?= 4.64: Chi= 25.26, df= 5 (P = 0.0001); F = 80% S T

Testfor overall effect 2= 019 (P = 0.85)

Risk of bias l2gend

(A) Random sequence generalion (selection bias)

B) Allocation concealment (seleciion bias)

(C) Blinding of participants and personnel {parformance bias)
D) Blinding of outcome assessment (detection bias)

{E) Incomplete outcome data (attrition bias)

{F) Selective reporting (reporting bias)

(G) Ofher bias

Fig. 3 Forest Plot: total morphine consumption.
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4-hour postoperative pain, VAS points
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24-hour postoperative pain, VAS points
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Fig. 4 Forest Plots and Funnel plot augmentation.

to evaluate the role of TAP block in the incidence of postop-
erative nausea and vomiting.

One of the strengths of the present study is the emphasis
placed on our analysis to explain the high heterogeneity
found between studies, and while it is not possible to
conclude conclusively, we consider that the simple randomi-
zation process may play an important role in the persistence
of such a high heterogeneity and affect the observed causal
inference, which was taken into account when concluding
about our findings.

Additional strengths include the exclusive use of clinical
trials with systematic and methodological application of
inclusion and exclusion criteria, whose quality was assessed
by evaluation of risk of bias, which was low in general for all
studies, and intermediate for two of the studies in relation to
randomization in the study by Guardabassi et al.'® and to
outcome measurement in the study by Kane et al."*. Howev-
er, this did not affect the reported results.

Among the limitations identified are the use of no block in
four of the studies, which may lead to results that are less
robust compared with placebo. Nonetheless, the results were
similar for these two types of comparators. No particular
study explains the obtained I? value, and the present meta-
analysis was unable to explain the high heterogeneity be-
tween studies.

The comparability between studies may be affected by
factors such as the use of different protocols regarding who

Rev Bras Ginecol Obstet

did the intervention and measured outcomes, different
blinding techniques, the report of a previous explanation
to patients of the pain scales used, ambulatory management
for some, and the intra- and postoperative analgesia regime
used.

The analyzed studies did not report on comorbidities that
may influence the intensity and duration of postoperative
pain, such as endometriosis and chronic pelvic pain. Unfor-
tunately, the only baseline characteristic reported by all
studies was patient age, making the comparison of groups
between studies challenging, as did the inconsistency in
reporting adverse effects of opioid use; thus this should be
taken into account in future studies.

Moreover, some of the studies did not perform an intent-
to-treat analysis, which may affect the results. To obtain
unreported measures, we contacted the corresponding au-
thor of three of the studies, of which only one replied.
Therefore, the use of spreadsheets developed for graphs
with unavailable numerical data was required.

Conclusion

In conclusion, the results obtained in the present meta-analysis
indicate that TAP block improves early postoperative pain as
indicated by the statistically significant difference; however, the
clinical benefit of this difference is unclear. We did not find
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relevant evidence to suggest that there were any significant
differences in late postoperative pain and in opioid requirement
in patients receiving TAP block. Based on the best available
evidence to date, we conclude that TAP block should not be
considered as an effective analgesic technique to improve
postoperative pain in patients undergoing laparoscopic or
robotic hysterectomy. This was concluded based on the
obtained results, which showed a marginal analgesic efficacy
in the early postoperative period albeit of unclear clinical
relevance, and that this effect was not maintained over time
nor decreased the opioid requirement. Nonetheless, since the
evidence synthesis showed high heterogeneity and the baseline
characteristics exhibited imbalance, the strength of the evi-
dence resulting from the present meta-analysis is rated as
moderate, as determined by the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) criteria,
despite being randomized controlled clinical trials. On the other
hand, regarding the small sample sizes in these trials, it is
important that future studies take into consideration the use
of efficient randomization methods in regard to balancing
baseline characteristics. In addition, preoperative conditions
that may modify outcomes, such as diseases associated with
pelvic pain, should also be taken into account to generate
stronger evidence.
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