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ABSTRACT

Background: The current study compared the effect of ultrasound-guided quadratus lum-
borum block (QLB) to transversus abdominis plane block (TAPB) on post-operative pain in
children undergoing lower abdominal laparoscopy.

Methods: Ninety male and female patients (ASA | to Il), ages (1-7), performing elective
laparoscopic lower abdomen surgery randomly allocated into three equal groups of 30
patients each. Group (C) received conventional analgesics. In addition to conventional analge-
sics,

0.5 ml/kg of bupivacaine 0.25% was injected under US-guidance on both abdominal sides, into
transversal plane at subcostal level in group (TAP) or into the facial plane between the PM and
QL muscles in group (QL). Our primary outcome was the measuring FLACC scale immediately
following surgery, every 30 minutes in the PACU, and then at 4, 6, 8, 10, 12, 18, and
24 hours after surgery. Our secondary outcomes were the first analgesic request, the dosage
of analgesics, the postoperative complications, and parents’ satisfaction during the first 24
hours.

Results: When comparing the FLACC pain scores, the QL group showed a significant reduction
in pain for the whole postoperative period in comparison to C group (p < 0.001) and up to 12 h
in TAP group (p <0.001). Patients in QL group got the longest time to the first analgesic
requirement (p < 0.001). The C group required more analgesics overall than the other groups.
Conclusions: Ultrasound-guided QLB after induction of general anesthesia in comparison to
TAP block provides better postoperative pain, prolonged analgesia, and less postoperative
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analgesic consumption after lower abdominal laparoscopic surgery in pediatrics.

1. Introduction

The severity of children’s pain following abdominal
procedures varies during the perioperative period;
therefore, effective, and long-lasting analgesia is
necessary to ensure satisfied parents and happy chil-
dren. After abdominal procedures, systemic opioid
analgesia techniques are frequently employed to
treat pain; nevertheless, opioid use is commonly linked
to issues like respiratory depression, nausea, and
vomiting [1]. For pain management, a central neuraxial
block is highly recommended technique [2], however,
in some circumstances, it may be contraindicated (e.g.,
congenital spinal abnormalities, bacteremia, spine
surgeries, and coagulopathy) [3]. The novel
Ultrasound-guided (US-guided) technology provides
better understanding of abdominal wall anatomy and
enhancing different interfascial abdominal plane
blocks. The TAPB and QLB were developed as localized
anesthetic treatments to relieve pain following
abdominal surgery [4,5]. These blocks are commonly
utilized for postoperative analgesia in abdominal

surgery due to their efficacious nature as components
of multimode analgesia. There are several meta-
analyses available [6-9].

Rafi presented the method for the first time in 2001,
and Mc. Donnell expanded on it [10,11]. By adminis-
tering local anesthetics to anesthetize the nerves sup-
plying the anterior abdominal wall (T6 to L1) [12], TAPB
can inhibit the nerve signal and reduce pain during
abdominal procedures [11,13]. So, several pediatric
studies used TAPB, in order to lower the postoperative
pain severity and the need for opioids following major
abdominal procedures [3,14,15]. Different studies esti-
mate that pediatric patients’ postoperative analgesia
with TAPB lasts for 15 to 24 hours. The risks of TAPB
complications are low, particularly when the procedure
is carried out under direct ultrasound imaging, and
they don’t need to be followed up on with further
treatments [16,17].

The QLB is a posterior abdominal trunk block that
occupies the thoracic paravertebral area and thoraco-
lumbar fascia with a local anesthetic to generate
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analgesic effects. There are three QLB techniques:
anterior, posterior, and anterolateral, depending on
the injection position and method. It has been pro-
posed that the QL block, a localized version of the TAP
block, is a more dependable method for treating pain
following abdominal surgery than TAP blocks.
Compared to TAP blocks, QL blocks cause more wide-
spread sensory blockages [18,19].

The current study compared the effect of US-guided
quadratus lumborum block (QLB) to transversus abdo-
minis plane block (TAPB) on post-operative pain in
children undergoing laparoscopic lower abdominal
surgeries.

2. Patients and methods

Following permission from EI-Minia University Hospital's
Ethics Committee (Protocol ID: 271:7/2019) and
ClinicalTrials.gov registration (ID: NCT04552548).
Written informed consent was taken from the parents
of each patient after explanation of surgical procedure
and potential risk and benefit of general anesthesia with
regional anesthetic procedure.

In this prospective randomized double-blind trial,
90 children, ASA | and Il, of both genders, aged 1 to
7, who underwent elective lower abdominal laparo-
scopic surgery under general anesthesia (between
1 October 2019, and 1 December 2020) were allocated.

Exclusion criteria: Hepatic disease, bleeding issues,
infection at site of the regional anesthetic block, signs
of peritonitis, history of significant cardiac disease,
uncontrolled seizures, and their parents refusing the
regional block.

After obtaining a medical history from the parents
regarding any medical issues that had arisen for their
siblings, all children underwent laboratory investiga-
tions those included: liver function tests, prothrombin
time and concentration, bleeding time, clotting time,
and complete blood count.

Prior to the study, the sample size was calculated.
Based on data from the pilot study, a power calcula-
tion was used to determine the number of patients
needed in each group. In the present study, the
mean of the FLACC scale after 24 hours in the TAP
group was 6.4+ 1.07, in the QL group it was 6.5+
0.53, and, in the C group it was 7 +0.85. A sample
size of 30 patients in each group was determined to
provide 80% power for the One-Way ANOVA test at
the level of 0.05 significance using G Power 3.1 9.2
software.

Using computer-generated table numbers, the
patients were randomly divided into three groups, 30
patients each; control group (C group); QLB group (QL
group) and TABB group (TAP group). The parents were
not informed of the patients’ group assignment.
Postoperative evaluations were performed by

a separate anesthesiologist who was not informed of
group assignment.

All the patients received conventional analgesics
(1 pg/kg fentanyl with induction and 15 mg/kg para-
cetamol with 0.5mg/kg ketorolac as iv infusion
before extubation). The TAP group was given
a bilateral TAPB using 0.5 ml/kg of 0.25% bupiva-
caine while bilateral QLB with 0.5 ml/kg bupivacaine
0.25% was administered to the QL group.

Standard peri-operative monitoring was attached
to each patient those included continuous electro-
cardiogram and arterial blood pressure monitoring
(non-invasive), end-tidal carbon dioxide, and oxygen
saturation (Sp02). After sevoflurane inhalation
induces anesthesia, an intravenous line is inserted.
All the children received premedication with atropine
(0.01-0.02 mg/kg), followed by atracurium (0.5 mg/
kg) to aid in the process of endotracheal intubation.
Anesthetic maintenance was achieved with isoflurane
and atracurium at a dose of 0.1 mg/kg. Heart rate
(HR) and mean arterial pressure (MAP) recorded
before and immediately after induction of anesthesia
and at 5, 10, 15, 20, 30, and then every 15 minutes
up to 120 minutes postoperatively.

Using an ultrasound device, (SONOSITE NANOMAX;
the linear 25N multi-frequency 13-6 MHz transducer
served as the scanning probe), an US-guided TAPB or
QLB was carried out after induction of general anesthe-
sia and prior to surgical incision.

2.1. TAP block procedure

The block was performed in a supine position behind
the midaxillary line laterally, between the iliac crest
and the most inferior part of the ribs. The TAPB was
executed under ultrasound guidance using a 25-G,
90-mm spinal needle. After disinfecting the skin and
visualizing the entire needle using an “in-plane”
approach, the tip of the needle was inserted into the
space between the transversus abdominis muscle and
the internal oblique abdominal muscle. Following
negative aspiration, bupivacaine 0.5 ml/kg bupiva-
caine 0.25% was injected. When an echolucent lens
shape developed in the space between the two mus-
cles, the injection was deemed successful, and the
other side was likewise injected in the same manner
[20] (Figure 1).

2.2. QL block procedure

Using ultrasound guidance, a bilateral transmuscular
quadratus lumborum (TQL) block was performed in
a lateral position, with the side to be blocked kept up
throughout the procedure. The transverse plane was
used to put the probe in the midaxillary line, a little
above the iliac crest. It then slid dorsally until the
Shamrock sign was observed. In the “Shamrock sign,”
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Figure 1. Ultrasound-guided TAPB.

the psoas major (PM) muscle forms the anterior leaf,
the erector spinae muscles form the posterior leaf, and
the QL muscle appears as the superior leaf of the
Shamrock at the apex of the L4 transverse process.
The transverse process symbolizes the stem that joins
the three leaves. The spinal needle was introduced via
the QL muscle into the facial plane between the PM
and QL muscles, starting from the posterior end of the
probe. The medicine was injected after the needle’s
proper placement was verified. Similar injections were
likewise made to the other side [21] (Figure 2).

In the control group, the surgical operation was
initiated immediately, or 15 minutes after the nerve
block in the other groups. Using CO2 insufflation, the
pneumoperitoneum was kept at a pressure of 8-12
mm Hg and a flow rate of 0.5 L/min. When there was
substantial movement or a change in heart rate and/or
blood pressure of more than 20% of the basal values
and the symptoms persisted for more than a minute
following the skin incision, the block was deemed
unsuccessful and the patient was excluded from the
study.

At the end of the surgery, all children received
15 mg/kg of paracetamol by infusion and an intrave-
nous infusion of ketorolac at a dosage of 0.5 mg/kg.
Then, isoflurane was discontinued, and reversal of
muscle relaxant was done using atropine (0.01 mg/
kg) and neostigmine in a dose of 0.05mg/kg, gentle
suctioning, and when the patient fulfilled the criteria
of extubation, an endotracheal tube was removed.
Patients were then taken to the post-anesthesia care

unit (PACU), where observation was carried out for
a minimum period of 120 minutes.

Our primary outcome was the postoperative pain
intensity which was evaluated using the face, leg,
activity, cry, and consolability scale (FLACC scale) [22].
It was measured immediately following surgery, every
30 minutes in the PACU, and then at 4, 6, 8, 10, 12, 18,
and 24 hours after surgery. The total score of 0-10 is
obtained by assigning a 0-2 scale for the five cate-
gories, where 0 indicates feeling at comfort and happi-
ness, 1-3 denotes mild discomfort, 4-6 denotes pain
that is moderate, and 7-10 signifies extreme pain,
discomfort, or both [22].

From the moment of surgery to the FLACC score of
>4, we tracked our secondary outcomes, such as the
length of time until the first analgesic requirement.
Rescue analgesia was involved 15 mg/kg IV paracetamol
(perfalgan), with a record of the entire paracetamol
dosage. A 0.5 mg/kg intravenous infusion of ketorolac
was given to individuals whose score was still 24, and
a record of how many patients needed ketorolac during
the first 24 hours would be kept. We also noted that the
frequency of complications was noted. These included
damage to the underlying structures, hematoma forma-
tion, postoperative nausea, and vomiting (PONV), and
hemodynamic instability, which is defined as a drop in
MAP or HR of more than 20% of the baseline value.
A 5-point rating system [23], with 1 denoting total dis-
satisfaction, 2 dissatisfaction, 3 neither satisfaction nor
dissatisfaction, 4 satisfied, and 5 complete satisfaction,
was used to evaluate parents’ level of satisfaction.

Figure 2. Ultrasound-guided QLB.
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After the data was extracted and modified, with the
IBM SPSS 20.0 statistical software, a statistical analysis
was carried out. The data were expressed as mean =
SD, minimum and maximum range for quantitative
parametric measures, or median and interquartile
range (IQR) for quantitative non-parametric measures,
data were further given as numbers and percentages
for those that were categorized. The Kruskal-Walli test
and the Mann-Whitney test were used to compare
non-parametric quantitative data; the Chi-square test
or Fisher's exact test was used to compare categorical
variables; and the analysis of variance. (ANOVA) was
used to compare parametric data between indepen-
dent groups. The intergroup differences were assessed
using the LSD post hoc test. Within each group, the
paired sample t-test was applied to quantitative para-
metric data, while for non-parametric quantitative
data; the Wilcoxon signed rank test was applied. The
P-values below 0.05 were considered statistically
significant.

3. Results

The patient’s enrollment is in (Figure 3).
Table 1 indicates that the patient characteristics of
the analyzed groups were comparable. These variables

included age, sex, weight, ASA classification, and
length of operation.

Regarding the face, legs, activity, cry, and consolabil-
ity (FLACC scale), the QL Group had significantly lower
FLACC scale (p < 0.001) at most of the time points post-
operatively when compared to the C group. Whereas,
when comparing the FLACC scale in TAP group with
C group we found that it was significantly reduced in
TAP up to 6 h postoperatively (p < 0.001), and also after
8h (p=0.003), while after 18 h it was p <0.001. Also,
when comparing the QL group with the TAP group, the
QL group had a significantly lower FLACC scale
p <0.001 until 12 h postoperatively (Table 2).

Throughout the study period, all three groups main-
tained a condition of hemodynamic stability, despite
occasional statistically significant changes within or
between the groups that had no effect on clinical
stability and didn’t require intervention (Tables 3, 4).

There was a significant difference in the duration
between the study groups before the need for analge-
sic medication; the QL group had a longer time, with
a mean value of 19+ 2.9 hours. The TAP group had
a lower time, with a mean value of 14.5 + 2.2 hours,
as compared to the QL group. With a mean value of
(4.8 £ 0.7 hours), the C group displayed the lowest of
all (Table 5).

[ Enrollment ]

Assessed for eligibility
(n=120)

—l .

Excluded (n= 30)
Declined to participate (n=20)
* Not meeting inclusion criteria(n=10)

Randomized (n=90)

[ Allocation ]

l

"

r

l

Allocated to intervention

Allocated to intervention

Allocated to intervention

(n=30) (n=30) (n=30)
], [ Follow-Up } l
v
e Lost to follow-up (n=0) * Lostto follow-up (n=0) * Lost to follow-up (n=0)
e Discontinued intervention ¢ Discontinued intervention * Discontinued intervention
(n=0) (n=0) (n=0)
[ Analysis }
* Analysed (n=30) *  Analysed (n=30) e Analysed (n=30) .
* Excluded from analysis e Excluded from analysis * Excluded from analysis
(n=0) (n=0) (n=0)

Figure 3. Flowchart for patient involved in the study.
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C Group TAP Group QL Group P value

Variables N=30 N=30 N=30 All Cvs TAP CvsQL TAP vs QL
Age (years) (1-7) 41 +1.7 (1-7)43+1.4 (1-7)4+1.5 0.74 0.61 0.80 0.45
Weight (Kg) (10-25) 16.4+3.8 (10-26) 17.1 £ 4.1 (10-25) 16.3 £3.5 0.65 0.45 0.92 0.40
Sex n (%) 0.46 0.39 0.24 0.75
M 26(86.7) 24(80%) 25(83.3%)
F 4(13.3%) 6(20%) 5(16.7%)
ASA n (%) 0.58 0.24 0.78 0.37
| 20(6.7%) 24(80%) 21(70%)
Il 10(33.3%) 6(20%) 9(30%)
Types of operations 0.96 0.96 1.00 0.90

® Undescended testis 9(30%) 10(33.3%) 10(33.3%)

® |nguinal hernia 15(50%) 16(53.3%) 12(40%)

® Hydrocele 5(16.7%) 3(10%) 6(20%)

® Appendectomy 1(3.3%) 1(3.3%) 2(6.7%)
Operative time (min) (28-5)37.9+49 (28-45) 37.5+4.7 (30-45) 37.7 £4.3 0.96 0.78 0.91 0.86

ANOVA test with post hoc test (LSD) was used to analyze the variables, and the results were provided as (Range) Mean = SD, (n %): numbers and
percentages by chi-square test, and Fisher’s exact test. *P is noteworthy when it is < 0.05. QL Group: Quadratus lumborum block; TAP Group: transversus
abdominis plane block; C Group: control group. M: Male, F: Female ASA: American Society of Anaesthesia.

Table 2. Pain score (FLAAC scale).

Post- operative time interval for C Group TAP Group QL Group P value

FLACC measurement N =30 N=30 N =30 All Cvs TAP CvsQL TAP vs QL

0.5 hr. 2 0 0 <0.001* <0.001* <0.001* 0.001*
(2-3) (0-1) (0-0)

1hr. 2 0 0 <0.001* <0.001* <0.001* 0.001*
2,3) (0-1) (0-0)

1.5hr. 3 0 0 <0.001* <0.001* <0.001* 0.001*
3% (0-1) (0-0)

2hr. 5 0 0 <0.001* <0.001* <0.001* 0.001*
(4-5)* (0-1) (0-0)

4 hr. 5 2 0 <0.001* <0.001* <0.001* <0.001*
(5-6)* (1-2)* o-1*

6 hr. 8 2 2 <0.001* <0.001* <0.001* <0.001*
(7-8)* (2-3)* (1-3)*

8hr. 4 4 3 <0.001* 0.003* <0.001* <0.001*
(@-5)* (3-4* (2-3)*

10 hr. 5 5 3 <0.001* 0.222 <0.001* <0.001*
@-5)* (4-6)* (2-4)*

12 hr. 5 6 3 <0.001* 0.872 <0.001* <0.001*
(5-6)* (4-6)* 3-5)*

18 hr. 8 5 5 <0.001* <0.001* <0.001* 0.091
(7-8)* @-7)* (@-5)*

24 hr. 6 6 5 0.148 0.569 0.049* 0.209
(5-7)* (5-6)* (5-6)*

The variables are displayed as the median (IQR) analyzed by the Mann Whitney test between each pair of groups and the Kruskal Wallis test between the
three groups; *indicates a significant level at p value < 0.05 between groups. Wilcoxon For data between two occasions within each group, significant
difference *p < 0.05 with a 0.5-hour time interval. QL Group: Quadratus lumborum block; TAP Group: transversus abdominis plane block; C Group: control

group.

The total paracetamol dosages (mg/kg) for the

three groups varied considerably from one another.
The QL group used less paracetamol than the TAP
group (p=0.013) and control group (p <0.001), while
the TAP group used less paracetamol than the control
group (p <0.001).

The frequencies of postoperative paracetamol
administration in the first 24 were (3 +0), (1.9+0.6),
and (1.1 £0.5) in the C group, TAP group, and, QL
group, respectively, with p<0.001 indicating
a significant difference between the three groups.
The number of patients requiring ketorolac was signif-
icantly higher in the C group compared to the TAP and
QL groups (p<0.001 and p <0.0001, respectively)
(Table 5).

Regarding postoperative complications like nausea
and vomiting, no statistically significant difference was

found between the three research groups (p =0.355);
however, two patients in the TAP group and one
patient in the C group reported having these symp-
toms. Furthermore, the TAP group did not have any
patients complaining of hypotension or other issues,
and only two patients were discovered to have brady-
cardia, which was addressed without the need for
additional intervention (p =0.129) (Figure 4).

As shown in Table 6, the QL and TAP groups had
higher parent satisfaction than the control group, but
there was no statistically significant difference
between the two groups.

4, Discussion

This prospective, observer and parent blinded, rando-
mized controlled trial included children undergoing
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Table 3. Heart rate (beat/min) in the three studied groups.

Peri-operative HR C Group TAP Group QL Group P value

measurement N=30 N=30 N =30 All Cvs TAP CvsQL TAP vs QL

baseline (50-150) (52-131) (71-117) 0.407 0.216 0.290 0.856
95.6+23.5 89.7+18.8 90.6 + 10.5

5 min (121-151)* (94-196)* (117-150)* 0.886 0.936 0.704 0.646
13786 1373+254 1354+ 6.8

10 min (119-149)* (84-178)* (119-152)* 0.608 0.615 0.621 0.320
133.2+85 13534247 131.2+6.9

15 min (112-143)* (72-181)* (115-141)* 0.523 0.366 0.294 0.883
129.7 £8.2 126.2+23.6 1256 +£6.5

20 min (106-138)* (101-124)* (72-160)* 0.002* 0.008* 0.001* 0.455
1244+7.7 1146+6 111.9+22.1

30 min (107-132)* (43-139)* (90-114)* <0.001* <0.001* <0.001* 0.668
1188+7.7 103.7 £ 21 102.2+6.8

45 min (91-132)* (57-135) (81-103) <0.001* <0.001* <0.001* 0.328
113.7+83 95+19.5 91.8+6.1

60 min (95-124)* (85-109)* (80-108) <0.001* <0.001* <0.001* 0.001*
1126 +7.1 98 +6.4 92.1+69

75 min (99-124)* (89-114)* (76-105) <0.001* <0.001* <0.001* <0.001*
112.1+6 99.9+5.8 926+6.6

90 min (96-121)* (93-116)* (86-117)* <0.001* <0.001* <0.001* 0.002*
111.2+53 103+53 98.1+7.1

120 min (100-119)* (96-117)* (95-123)* <0.001* <0.001* <0.001* 0.333
112.7 £ 44 106.9+56 105.5 +6.6

The results are shown as (Range) Mean + SD and analyzed by ANOVA test with post hoc test (LSD), and *: Significant level at p value < 0.05 between
groups. For quantitative data between two occasions within each group, the Paired Samples T test was employed; #: Significant difference at p value <
0.05 with the baseline. HR: Heart Rate; QL Group: Quadratus lumborum block; TAP Group: transversus abdominis plane block; C Group: control group.

Table 4. Mean arterial pressure (mmHg) in the three studied groups.

Peri-operative MBP C Group TAP Group QL Group P value
measurement N=30 N=30 N=30 All Cvs TAP Cvs QL TAP vs QL
baseline (65-90) (58-94) (65-94) 0.525 0.410 0.278 0.792
76.1+6.7 77.7+8 782+7.2
5 min (70-95)* (54-106) (68-94) 0.836 0.551 0.789 0.742
80.7+6 79.1+15.9 80+6.8
10 min (67-95) (53-105) (64-94) 0.480 0.303 0.971 0.287
794+73 76.6+15.5 795+6.5
15 min (67-87) (39-104) (65-89) 0.607 0.330 0.502 0.761
785+58 76 +15.5 76.8+5.8
20 min (71-90)* (45-105) (64-86) 0.026* 0.049* 0.008* 0.395
797 +46 75.1+15.1 73+48
30 min (66-85) (39-98) (63-81)* 0.265 0.105 0.362 0.472
749+5 71+148 727 £ 4.1
45 min (61-75)* (26-86)* (51-74)* 0.045* 0.033* 0.029* 0.951
67.6+3.9 62.9+12.6 62.8+6.2
60 min (64-80)* (51-81)* (57-85)* 0.182 0.254 0.069 0.488
715+39 69.6+7.6 68.5+6.8
75 min (62-87) (61-87) (52-73)* <0.001* 0.800 <0.001* <0.001*
74+63 744+6.2 653+5.8
90 min (67-88) (66-89) (64-88) 0.728 0.427 0.699 0.683
77.1+48 75.9+56 76.5+6.5
120 min (64-98) (72-95) (66-95) 0.233 0.124 0.158 0.897
77.8+77 80.6+5.3 80.4+7.7

The results are shown as (Range) Mean + SD and analyzed by ANOVA test with post hoc test (LSD), and *: Significant level at p value < 0.05 between
groups. For quantitative data between two occasions within each group, the Paired Samples T test was employed; #: Significant difference with the
baseline. MBP: Mean Arterial Pressure; QL Group: Quadratus lumborum block; TAP Group: transversus abdominis plane block; C Group: control group.

lower abdomen laparoscopic procedures under gen-
eral anaesthesia in order to compare QLB with TAPB for
prophylactic analgesia.

Previous studies have demonstrated the safety
and effectiveness of TAP and QL blocks in the treat-
ment of postoperative pain after abdominal surgery
[24-27]. The use of QLB in this trial resulted in
a statistically significant reduction in pain scores.
At most postoperative time periods, it was signifi-
cantly lower in the QL and TAP groups compared to
the C group. When compared to the TAP group, the
pain scores was likewise lower in the QL group for

the first 12 hours after, but it was the same at all
other intervals. Compared to the TAP group, the QL
group exhibited a longer time for the first analgesic
needed, and the control group showed the least
amount of time. After surgery, the QL group used
fewer analgesics than the TAP group and the con-
trol group.

The groups’ complications did not significantly dif-
fer from one another. In comparison to the control
group, the parents in the QL and TAP groups expressed
more satisfaction, indicating a substantial difference in
parent satisfaction.



Table 5. Postoperative analgesic requirements.

EGYPTIAN JOURNAL OF ANAESTHESIA e 379

C Group TAP Group QL Group P value

Variables N=30 N=30 N =30 All Cvs TAP Cvs QL TAP vs QL

Time for the first paracetamol (4-6) (9-18) (14-24) <0.001* <0.001* <0.001* <0.001*
requirement (hours) 48+0.7 145+22 19+29

Total paracetamol requirement in 24 hs (212-832) (128-253) (77-162) <0.001* <0.001* <0.001* 0.013*
postoperative (mg) 497.5+168.6 190.1 +34.9 1241 +£22.7

Frequency (3-3) (1-3) (1-4) <0.001* <0.001* <0.001* <0.001*
of paracetamol doses 3+0 1.9+0.6 1.1£0.5

Number of patients need ketorolac n (%) 21(70%) 7(23.3%) 3(10%) <0.0001* <0.001* <0.0001* 0.299

ANOVA test with post hoc test (LSD) was used to analyze the variables as (Range) Mean + SD (n %): numbers and percentages by chi-square test, and
Fisher's exact. *P is noteworthy when it is <0.05. QL Group: Quadratus lumborum block; TAP Group: transversus abdominis plane block; C Group: control

group.

P<0.355 P<0.129

6.7

Percentage %

PONV Bradycardia

6.7

mCGroup mTAPGroup mQLGroup

hypotension

The complications

Figure 4. The complications. The chi-square test and Fisher's exact for numbers and percentages (n %) were used to analyze the
variables. *P is significant when at <0.05. QL Group: Quadratus lumborum block; TAP Group: transversus abdominis plane block;

C Group: control group.

Table 6. Parent satisfaction with post-operative analgesia.

C Group TAP Group QL Group P value
Point scale N=30 N=30 N=30 All Cvs TAP Cvs QL TAP vs QL
1 4(13.3%) 0 0 0.015*% 0.056 0.056 0
2 12(40%) 0 0 0.0001* 0.0001* 0.0001* 0
3 10(33.3%) 6(20%) 6(20%) 0.382 0.191 0.191 0.626
4 4(13.3%) 14(46.7%) 12(40%) 0.015*% 0.005* 0.020* 0.397
5 10(33.3%) 10(33.3%) 12(40%) 0.001* 0.0001* 0.0001* 0.395

The point scale represented as n %: number and percentage, analyzed by chi-square test and Fisher's exact. *P is noteworthy when it is < 0.05. QL Group:
Quadratus lumborum block; TAP Group: transversus abdominis plane block; C Group: control group.

Because TAPB effectively relieves pain during
abdominal surgical operations, it has established itself
as a crucial part of multimodal analgesia approaches.
The TAP block inhibits nerve conduction from the
anterior abdominal wall originating from the subcos-
tal, intercostal, and first lumbar (T6-L1) nerves, hence
producing analgesia, and only somatic discomfort is
alleviated [3]. Even after surgery, there will still be
diffuse visceral pain (from spasms or inflammation).
However, it may not adequately cover the visceral
pain, especially after large, significant abdominal pro-
cedures [28]. So, TAP block is still not commonly uti-
lized in modern therapy, and the outcomes for
pediatric groups are still variable [29].

Both children [30] and adults [31] who have had
abdominal surgery can benefit from quadratus lum-
borum block for postoperative pain because it could
cover the visceral pain. The actual mechanism under-
lying QLB’s visceral analgesic effects is yet unresolved.
Some of the analgesia was reported to be caused by the
local anesthetics that spread into the paravertebral
space along the thoracolumbar fascia and the endothor-
acic fascia [32-34]. On the other hand, another article in
cadavers demonstrates that visceral analgesia in QLB
arises from anesthetics spreading to the sympathetic
trunk or celiac ganglia through splanchnic nerves [35].

Our results align with those of Oksuz et al. [9], who
scheduled 50 children to undergo unilateral lower
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abdominal surgeries. They conducted all the blocks in
their study under general anesthesia prior to surgery.
They discovered that children with QLB scored lower
on pain scales than those with TAPB (p < 0.05), and the
QLB group’s parent satisfaction ratings were greater.

Our results agree with those of Baidya et al. [30],
who observed that the transmuscular QL block in
pediatrics undergoing pyeloplasty was believed to be
associated with effective postoperative analgesia.
A 7-year-old girl child undergoing a laparoscopic
appendicectomy was given a bilateral QL intramuscu-
lar block by Murouchi [31], who found that the post-
operative analgesia suited the patient and her mother
with no apparent anesthetic-related complications.
Also, other studies that evaluated and compared the
effects of both methods of block in adults after cesar-
ean sections [36,37] or after abdominal hysterectomy
[38] detected that, compared to TAPB, QLB resulted in
much lower pain scores, a longer duration of analgesia,
fewer opioid consumptions, and a wider distribution of
analgesia.

Moreover, there were two meta-analyses, one on
eight studies [19] and the other on twenty-two studies
[39] with adult patients, to determine the effects of
TAPB vs. QLB on postoperative analgesia. They found
that the QL group’s postoperative pain scores were
considerably lower than those of the TAP group. Also,
in comparison to the TAP group, the QL group used
less morphine after surgery, and they experienced
postoperative analgesia for a longer period than the
TAP group. Furthermore, there were no variations in
postoperative complications related to the two meth-
ods [19].

The Sato study [40] and Alansary study [41], respec-
tively, they compared in their studies, the effect of
caudal block vs. QLB in postoperative analgesia, and
they reported comparable outcomes; as the QLB was
superior to caudal in lowering the requirement for
opioid-based rescue analgesia in the first 24 hours of
the procedure, compared to the caudal group, the QLB
group had a significantly greater mean time to first
analgesic requirement. In a 2018 study, Kumar et al.
[42] assessed the length of analgesia following lower
abdominal procedures utilizing the QL block and the
TAP block using 0.25% ropivacaine. They found that,
compared to the TAP block, the analgesia caused by
the QL block remained noticeably longer. Even though
we utilized 0.25% bupivacaine, this result was consis-
tent with our study.

However, Blanco et al. [43] found that, compared
to the TAP block, the analgesia caused by the QL
block remained noticeably longer. Zhu et al. [44]
showed that after 4 and 8 hours after total abdom-
inal hysterectomy surgery, the pain scores of
patients receiving QL blocks and TAP blocks did
not differ from one another. Also, ipek et al. [45]
found that the perioperative analgesic treatments

(QLB, caudal analgesia, and ultrasound-guided TAP
block) used on pediatric patients undergoing open
lower abdomen surgery had variable outcomes. The
QLB was associated in their study with lower post-
operative pain scores and shorter hospital stays,
even though there was no statistically significant
difference between the groups in terms of the num-
ber of patients requiring analgesia within the first
24 hours after surgery or the time to the first analge-
sic requirement. The difference in QLB technique
(lateral approach) compared to transmuscular in
our study and the fact that we conducted our
research on laparoscopic rather than open surgery
could be the reason for the divergence between our
results and those of these studies.

There aren’t many publications in the literature on
QLB-related side effects, such as organ damage, retro-
peritoneal hematoma, and local anesthetic toxicity.
Hemodynamics, however, needs to be closely watched
since local anesthetics can migrate to the paravertebral
space and lower blood pressure and heart rate [46].
According to one case report, quadriceps weakness
brought on by femoral block vanished after 18 hours
[47]. There were no documented block administration-
related issues in the current study, noteworthy altera-
tions in hemodynamics and no patients in the QLB
group showed signs of quadriceps muscle weakness.
Few individuals in the C group and TAP group were
found to have mild PONV, and just two patients in the
TAP group were found to have bradycardia, which was
managed without the need for additional treatment.
The study’s small sample size could be the cause of
these results, and a larger sample size and a more
thorough investigation are required.

However, there are certain limitations with this
study. First, because the current study focused on
administering blocks to pediatric patients after general
anesthesia, we were unable to look for dermatomal
levels in either group. Second, the fact that this study’s
QL block only used one approach made it difficult to
determine whether other QL block approaches could
produce comparable outcomes. Finally, one potential
weakness of the current study is that the pain score
evaluations were not standardized for rest or move-
ment. In future investigations, we suggest a more
advanced monitoring of chronic pain following sur-
gery with a longer follow-up period and large sample
size to assess the impact of managing postoperative
pain.

We concluded that the ultra-sound guided
Quadratus lumborum block provided longer and
more effective postoperative analgesia compared
with the transversus abdominis plane block after
laparoscopic lower abdominal surgery in pediatrics,
as it provided a reduced pain score, a delayed
analgesic request, and a lower analgesic
requirement.
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