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Introduction

Abstract

Background:

Parameters of successful anesthesia and surgery include postoperative
pain management. Abdominal surgery can cause severe pain, affect
recovery, and trigger pathophysiological reactions. Quadratus lumborum
block (QLB) and transversus abdominis plane (TAP) block are commonly
used peripheral nerve blocks for postoperative analgesia.

Methods:

This systematic review aimed to compare the effectiveness of QLB and
TAP block, including postoperative opioid consumption, in adults aged 18 to
65 years undergoing abdominal surgery. The review followed PRISMA
guidelines and searched studies assessing QLB and TAP block for acute
postoperative pain management.

Result:

A total of 475 records were identified, and four randomized controlled trials
met the inclusion criteria for further analysis. Outcomes were synthesized
descriptively using pain scores (VAS, NPIS, and NRS) and total opioid
consumption.

Conclusions:

QLB showed more favorable primary and secondary outcomes compared
with TAP block in the included studies, suggesting better postoperative
analgesic effectiveness after abdominal surgery.

essential. Local and regional analgesia as
part of multimodal analgesia has been

Successful anesthesia and surgery are
closely linked to postoperative pain
management. Effective postoperative pain
control improves outcomes after surgery,
reduces morbidity and complications,
increases patient comfort and satisfaction,
facilitates early mobilization and recovery,
and can reduce treatment costs."™
Abdominal surgery can produce severe
pain that affects recovery and may trigger
a series of pathophysiological responses.®
7% Therefore, safe and effective
perioperative  pain  management is
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increasingly developed because it can
reduce opioid use, provide faster recovery
in minimally invasive abdominal surgery,
and improve perioperative care.>5'°
Opioids may cause adverse effects,
including nausea, vomiting, dizziness, and
systemic complications."®

Novel anesthesia techniques have
been developed by anesthesiologists to
provide analgesia for surgical procedures
and to manage acute or chronic pain. One
of these techniques is quadratus



lumborum block (QLB), a posterior
abdominal truncal block that provides pain
relief by delivering local anesthetic to the
thoracolumbar fascia and potentially the
thoracic paravertebral space, thereby
contributing to somatic and visceral
analgesia.”®?® This truncal block is
commonly used in lower and upper
abdominal surgery as well as hip and
lower  extremity  procedures. QLB
techniques include lateral, posterior, and
anterior approaches. QLB has been
reported to provide analgesia for
abdominal, laparoscopic, abdominal wall,
hip, and femur surgeries, with analgesic
effects lasting up to 24 to 48 hours in
selected reports.'®

Another technique is transversus
abdominis plane (TAP) block, which is
more conventional than QLB. TAP block
provides analgesia by blocking sensory
afferent nerves between the abdominal
muscles, commonly targeting the T10 to
T12 dermatomes. Ultrasound-guided TAP
block can be performed using subcostal,
lateral, or posterior approaches and has
been used as part of multimodal pain
management.'® However, TAP block may
have a shorter analgesic duration than
QLB and has been associated with
potential complications, including local
anesthetic systemic toxicity, transient
femoral nerve palsy, seizures, arrhythmia,
and visceral injury, especially when
performed without image guidance.'”"°

Quadratus lumborum block (QLB) and
transversus abdominis plane (TAP) block
are effective constituents of multimodal
analgesia and are mainly used for
postoperative analgesia in abdominal
surgery.'” Several studies have shown that
QLB may be more effective for
postoperative analgesia and can prolong
analgesic duration compared with TAP
block, while no consistent difference has
been reported in postoperative side
effects. The aim of this systematic review
was to measure the effectiveness of
quadratus lumborum block compared to
transversus abdominis plane block and
postoperative opioid consumption in the
management of acute pain after
abdominal surgery.'*"
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Material and Methods

This systematic review was carried out
using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) guidelines." The author
conducted a comprehensive search
strategy to identify QLB and TAP block
studies in adult patients aged 18 to 65
years who underwent any type of
abdominal surgery. Electronic literature
database searches were performed using
ProQuest, PubMed, Cochrane, and
ScienceDirect from 2018 until January
2021 wusing the keywords quadratus
lumborum block (QLB), transversus
abdominis plane block (TAP), abdominal
surgery, and pain management. The
literature search was limited to randomized
controlled trials (RCTs). There were no
restrictions on language and publication
date. From these searches, a total of 475
records were obtained, four of which met
the criteria for further analysis.

Studies that meet the criteria

For studies that meet the criteria,
screening is conducted independently by
two different authors. Based on existing
protocol, differences in views and opinions
of the two researchers will be resolved
through a discussion that can involve third
author if necessary. The inclusion criteria
in this systematic review are 1) aged
between 18 to 65 years old, 2) with
physical status of the American Society of
Anesthesiologist (ASA) | and Il, 3) studies
using randomized controlled trials (RCTs),
4) studies assessing postoperative pain
scores as primary output, and 5) analgesic
effects of QLB distinguished from TAP
block. Studies that did not meet the
inclusion criteria were excluded at this
stage. Authors excluded all types of
retrospective  studies, case reports,
nonrandomized studies, and studies that
did not specifically mention the use of QLB
and TAP anesthesia techniques during
abdominal surgery.



Data Extraction

Data collection and bias risk
assessment can be carried out using
standardized forms and then analyzed
using Microsoft Excel 2010 (Microsoft
Corp, Redmond, WA). Data extracted from
each study included: patient characteristic,
methodology, anesthesia, and analgesic
technigues and outcomes obtained.
Primary outcome of this systematic review
is postoperative pain scores. Secondary
outcomes included opioid consumption,
postoperative analgesia duration, and
PONV incidence.

The methodological bias of each RCT
was independently assessed using the
Cochrane Collaboration risk-of-bias tool,
with attention to randomization, allocation

Electronic Database Search
(n =475 literatures )
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concealment, blinding, incomplete
outcome data, selective reporting, and
other sources of bias.'> Assessments were
tabulated using Review Manager version
5.3 (RevMan; Cochrane Collaboration,
Oxford, UK).

The authors used Cochrane
Collaboration tool to assess the risk of
bias. The risk of selection bias,
performance, detection, friction, reporting
bias and other biases are also assessed.
Meta-synthesis with meta-aggregation
approach that authors collected
specifically looked for comparisons
between the QLB and TAP blocks so that
even study categories or literature that did
not use blinding sampling were included in
this systematic study.

A4
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Methods (n= 0 literature)
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Figure 1. Literature Selection Diagram"’

Results

Figure (1) showed online literature
search. According to electronic database
searching, the authors found 475
literatures. Out of the 475 literatures
obtained, as many as 124 pieces are
deleted due to duplication. The final result
is 4 literatures with a total of 258

153

participants. The risk assessment bias can
be shown in Figure (2). Details of the 4
literatures or studies that authors have
analyzed are explained in detail in Table 1.
Three of them applied peripheral nerve
block anesthetic techniques in the form of
quadratus lumborum block (QLB) and
transverse abdominis plane (TAP) block to



the treatment group following by
application of general anesthesia. While

Studies with
pre-protocol Unigue ID  Study ID Experimental ~ Comparator ~ Outcome

1 WeiDeng QL8 TAP

2GDilipKumar QLB TAP

2

3 KalpanaVerma QLB TAP

4 NaglaaKhalilY

2

8 TAP

pain score, total opioid consumption 1
pain score, total opioid consumption 1
pain score, total opioid consumption 1

pain score, total opioid consumption 1
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one literature applies peripheral nerve
block alone.

Weight

+ | Deviationsfrom intended interve
+ ' Measurement of the outcome

-~ . -~ ‘ Selection of the reported result
OO @ overn

+ ) Randomization process
+ ' Missing outcome data

® Lowrisk

?
* Some concerns

. High risk

Figure 2. Bias Risk Assessment for Studies that met the inclusion criteria'

*QLB, Quadratus Lumborum Block, *TAP, Transversus Abdominis Plane Block

The result of this systematic review
identified 4 randomized controlled trials in
evaluating the effectiveness of the
quadratus lumborum block compared to
transverse abdominis plane block and
systemic analgesia using morphine or
fentanyl in acute postoperative pain
management through suppression against
inflammatory response inflicted. The
second result that can be assessed from
each of these publications is relating to the
total consumption of opioids during
surgery and post surgery, complications
from the nerve block, and nausea and
vomiting side effects.

Deng et al. revealed that 68 patients
scheduled for laparoscopic colorectal
surgery were randomly assigned to either
the QLB or TAP groups. The two groups'
NRS readings at rest and during
movement did not differ significantly
(P>0.05). Sufentanil use was considerably
lower in the QLB group than in the TAP
group at 24 and 48 hours after surgery
(P<0.05), although there was no significant
difference at 6 hours (P=0.33). The QLB
group experienced fewer side effects,
such as dizziness, than the TAP group
(P<0.05). This study showed that QLB is a
safe, dependable, and effective analgesic
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technigue  without serious adverse

effects.”

Similarly, Kumar et al. found that pain
scores at 1, 2, 4, 6, 8, 10, 12, and 16
hours postoperatively were statistically
significant between the two groups.
However, there was no significant
difference in pain scores 24 hours after
surgery. Pain was assessed using the
NPIS scale at rest. A notable finding was
that total morphine consumption was
significantly lower in the QLB group
compared with the TAP group. This study
included 70 patients aged 18 to 60 years
undergoing elective lower abdominal
surgery under general anesthesia, with
ASA physical status I-ll, and used a
prospective, double-blind, randomized
controlled design.™

Verma et al. highlighted that the need
for analgesics over a 72-hour period was
significantly lower in the QLB group
compared with the TAP group, and the
time until rescue analgesics were required
was longer in the QLB group. Pain scores
measured using the VAS scale at rest and
during movement were significantly lower
in the QLB group compared with the TAP
group after caesarean section.”” In a
separate study by Yousef, postoperative



morphine consumption over 24 hours was
assessed in patients undergoing total
abdominal hysterectomy. Mean
postoperative morphine use was
significantly higher in the TAP group than
in the QLB group. VAS scores were also
significantly higher in the TAP group at all
measured postoperative times, the block
duration was shorter in the TAP group,
and the number of patients requesting
analgesia was greater in the TAP group.
No serious complications were reported in
either group.’®

Discussion

This systematic review of 4 RCTs
including 258 patients, comparing the
postoperative analgesia provided by the
QLB and TAPB, demonstrated that the
QLB was more effective for abdominal
surgery, with a significantly increased
analgesic effect, reduced opioid
consumption and minimal systemic side
effect.

The primary outcome assessed in this
review was postoperative abdominal pain
score, assessed using the VAS, NRS, and
NPIS scales. The four studies reviewed
showed significant differences in pain
scores between the QLB and TAP groups.
In  Yousefs study, the VAS score
measured up to 24 hours postoperatively
was significantly higher in the TAP group
than in the QLB group.' This result is in
line with Verma et al., who reported that
VAS scores were significantly reduced in
the QLB group compared with the TAP
group up to 72 hours postoperatively.'
Anatomically, the QLB targets the T7-L1
dermatomes, while lateral and posterior
TAP blocks mainly affect the T10-T12
dermatomes and subcostal TAP block
covers the T7-T10 dermatomes. The
precise mechanism of QLB is not fully
established, but the thoracolumbar fascia
is considered important in its widespread
analgesic effect. Injecting local anesthetic
during QLB may relieve both somatic and
visceral pain through spread along the
thoracolumbar fascia and potentially
toward the paravertebral space.’®?° In
contrast, TAP block primarily provides

155

Bumi et al.

somatic analgesia of the anterior
abdominal wall."

In terms of secondary outcomes, this
review found a small difference in total
opioid consumption—morphine, fentanyl,
and sufentanil—within the first 24 hours
after surgery between the QLB and TAP
block groups. Opioid use was lower in the
QLB group compared with the TAP
group.”™ ' This may be attributed to
slower absorption of local anesthetics in
the QLB, where relatively low perfusion of
the thoracolumbar fascia and endothoracic
fascia may contribute to longer-lasting
analgesia. The analgesic effects of QLB
lasted longer than TAP block, even with
similar doses of ropivacaine or
bupivacaine.' 82  Additionally, opioid-
related side effects, such as postoperative
nausea and vomiting and dizziness, were
lower in the QLB group in several studies,
suggesting that QLB may be a favorable
option for abdominal surgery.'®"

This significant results can be used as
a consideration and reference for future
investigators to use QLB block instead of
TAP block in supporting anesthesia in
abdominal surgery. The QLB technique is
relatively new technique used in the field
of peripheral block anesthesia used in
abdominal surgery, where this technique is
still being developed and reported in the
form of RCTs and case reports, but not
many details about the benefits and risks
of using this technique.

Based on previous protocol, we
conducted a sequential analysis test to
evaluate the strength of available evidence
despite high level of heterogeneity. This
analysis was monitoring representation in
a single randomized controlled trial. The
risk of type-1 and -2 statistical analysis
error and shift exist both in the transient
analysis and in the single meta-analysis
were increased. For our main results
shows a lack of sufficient strength to draw
definitive conclusions that there are no
differences, so this is a drawback of this
systematic review. In a single trial study,
strength analysis is done a priori, usually
based on a pilot study or based on data
from other experiments. This analysis
cannot provide a priori estimates of the



number of patients needed to get to the
conclusion or proof before a meta-analysis
is conducted. Variance between trials and
proportion of events in the meta-analysis
control group can changed when we
added new trial to the analysis. The size of
information and amount needed in a future
research study were affected by these two
parameters. Although this systematic
review cannot apply meta-analysis
because of its qualitative nature and
inadequate number of studies due to QLB
techniques is relatively new in abdominal
surgery, but the author's meta synthetic
directly describes the effectiveness of the
two anesthetic techniques in management
of acute postoperative pain. We hope that
this review can become a reference for
future research relating to other primary
outputs in addition to assessments of
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acute postoperative pain, one which is by
discussing the anti-inflammatory effects of
peripheral nerve block techniques such as
QLB and TAP block in specifically
abdominal surgery.

Conclusion

In conclusion, this systematic review
suggested that QLB is a more effective
postoperative analgesia as it reduces pain
scores, opioid consumption and has
minimal systematic side effects, so as to
improve postoperative outcome and
patient satisfaction.
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