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Background: Ultrasound (US)-guided quadratus lumborum block (QLB)
and transversus abdominis plane block (TAP) are used as a part of
multimodal analgesia for postoperative pain after cesarean delivery.

Methods: Prospective randomized control study.

Results: QLB group showed significantly better visual analog score
(VAS) scores from 6 h till 24 h Postoperative. Time for the first request
for morphine was significantly longer in the QLB group (10.47 * 4.6
hrs) than in the TAP group (7.40£ 1.5 hrs.), (p < 0.001 and its total
consumption was lesser (p=0.01) in the QLB group (4.30 % 3.4 mg) than
in TAP group (6.60 = 3.4 mg). Moreover, only 3 patients (10%) in the
QLB group experienced nausea and/or vomiting vs. 10 (33.3%) in TAP
group with significant value.

Conclusion: QLB was more effective in providing visceral and somatic
pain analgesia after cesarean section in comparison to TAP block with
less incidence of postoperative nausea and/or vomiting
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INTRODUCTION

Enhanced recovery after surgery is a multimodal
perioperative care pathway that promotes preoperative
organ function and reduces the stress response generated
by surgical trauma to achieve speed recovery [1]. Opioids
have several side effects such as sedation, dizziness, nausea,
vomiting, constipation, physical dependence, tolerance,
pruritis, and respiratory depression [2]. As a result, various
approaches are required to control postoperative pain and
reduce opioid usage and adverse effects [3]. The sensory
nerves of the anterolateral abdominal wall, T6-L1, that
travel to innervate the abdomen are blocked during the
transversus abdominis plane block (TAP) [4]. After lower
abdominal surgery, a TAP block can provide effective
analgesia [5].

Quadratus lumborum block (QLB) block is classified
anatomically into 3 groups: QLB 1 (Lateral approach)
provides analgesia from T7 to L1 [6]. QLB 2 is conducted
by injection medication at the site posterior to the
quadratus lumborum muscle from the posterior abdominal
wall [7]. QLB 3, also referred to as transmuscular
quadratus lumborum block, aimed at the anterior border
of quadratus lumborum and posterior to psoas major, so
that the anesthetic can spread to the thoracic paravertebral
space [8]. In comparison to the TAP block, Blanco R, et
al. QLB has an advantage in extending the local anesthetic
agent beyond the transversus abdominis plane to the
thoracic paravertebral area this increased distribution of
local anesthetic agents causes significant analgesia and
prolongs the effect of the injected local anesthetic solution
[9]. This study aims to compare the effect of ultrasound
guided bilateral QLB us. bilateral ultrasound guided TAP
block on postoperative analgesia in patients undergoing
cesarean delivery under general anesthesia, and compare
the incidence of postoperative nausea and vomiting.

AIM OF THE WORK

This study to compare effect between bilateral quadratus
lumborum block s. bilateral transversus abdominis plane
block as postoperative analgesia in pateints undergoing
caesarean delivery under general anaestheia to avoid side
effect of narcotics as mode of analgesia postoperative.

METHODS

A clinically, randomized, controlled and interventional
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study was conducted from January 2021 to December
2021 at Ain Shams University Gynecology and Obstetrics
Hospital. It was approved by the research ethics committee
at the faculty of medicine, Ain Shams University, Cairo,
Egypt (FMASU M D 08/2020) FWA 000017585
and registered with Pan African Clinical Trial Registry
identifier: PACTR202111789904479. Written informed

consent was obtained from all patients.

Sixty adult female patients aged between 18 and 45
years old,American Society of anesthesiologists (ASA) II,
scheduled for caesarean delivery under general anesthesia.
Patients were randomized into two equal groups (TAP
group and QLB group). Randomization was performed
using a computer generated random number table in
opaque sealed envelopes with a 1:1 allocation ratio.

Group TAP (n=30): where each patient received general
anesthesia plus bilateral TAP block.

Group QLB (n=30): where each patient received
general anesthesia plus bilateral QL block.
Inclusion criteria

1. Female, aged 18- 45years.
2. ASA physical status II.

3. Scheduled for caesarean delivery.
Exclusion criteria

1. Included patients who refused to participate in this
study.

2. Had a body mass index (BMI) of more than 30
kg/m.

3. ASA physical status more than II, or had major
disease, e.g., cardiac, renal, respiratory, neurologic,
or hepatic.

4. Patients using anticoagulants or with coagulopathy.
5. Infection at the site of injection.

6. Allergy or contraindications to local anesthetics.

Study tools

Preoperative settings: A history, clinical examination,
and investigations tailored to the patient’s condition were
performed for each patient.

Monitoring: All patients were continuously monitored
with standard ASA monitors: non-invasive automated
blood pressure measurement (NIBP), electrocardiogram
(ECG), pulse oximetry (Spao2), and capnography.

Anesthesia and surgical procedure: On arrival of
the patients to the operating room, electrocardiography
(ECG), noninvasive blood pressure, and pulse oximetry
were applied. Baseline parameters such as systolic blood
pressure (SBP), diastolic blood pressure (DBP), mean blood
pressure (MABP), heart rate (HR), and arterial oxygen
saturation (SpO2) were recorded. An intravenous (IV) line
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was inserted, and IV fluid started. For both groups, general
anesthesia was induced with IV injection of fentanyl (1
ug/kg) and propofol (2 mg/kg) then; rocuronium dose for
rapid sequence induction (1-1.2 mg/kg) was injected for
endotracheal intubation then capnography was connected,
and mechanical ventilation was used to maintain the end-
expiratory CO2 (ETCO?2) values between 34 and 36
mmHg. Anesthesia was maintained with isoflurane 1-2%
in a 40% oxygen-air mixture. An incremental dose of
rocuronium (0.1-0.2 mg/kg) was given every 30 min or
when needed.

After endotracheal intubation, stabilization of the
patient’s vital data, and before the start of the surgery, the
anesthesiologist (who was blinded to the collected data until
the end of the study) performed the block techniques and
administered the medication. Both blocks were performed
under complete aseptic precautions using an ultrasound
machine with a high-frequency linear probe covered with a
sterile sheath (Sonoscape® SSI 6000, Chinawith12 6 MHz
high-frequency linear probe and curved probe were used)
and 100 mm needle (BBraun Medical Inc., Bethlehem,
PA, USA). Intraoperative fentanyl 50 ug was given if
the HR or the blood pressure or both increase > 20% of
the baseline. Isoflurane was discontinued on completion
of the surgical procedure, and neostigmine 0.04 mg/kg
plus atropine 0.02 mg/kg was administered to reverse the
effect of rocuronium. After emergence from anesthesia
and achieving an appropriate level of consciousness, the
patient was discharged from the operating room to the
postanesthesia care unit (PACU). Then, we recorded
postoperative total dose of morphine used/24 h, VAS
for pain at 0, 2, 4, 6, 12, and 24 h postoperatively also
blood pressure and heart rate 0, 2, 4, 6, 12 and 24 h were
recorded,the number of patients needed rescue analgesia
and any side effect also, the incidence of postoperative
nausea and vomiting between both groups was compared.
When VAS score was 3 or more, heart rate > 110 beats per
minute and or mean arterial blood pressure > 20% from
the baseline, (2-3) mg morphine was given intravenously.
No other analgesic drugs were given except morphine.
The total amount of morphine consumed in 24 hours was
recorded.

Measured outcomes

Primary outcome: The total dose of morphine used
postoperatively in patient rescue analgesia for 24 h.

Secondary outcome: VAS for pain (recorded at 0, 2, 4,
6, 12, and 24 h postoperative), incidence of post-operative
adverse effects, and the number of patients needed rescue
analgesia and time for 1st rescue analgesia.

Sample size calculation: The sample size was calculated
using the STATA® version 10 programs, setting the alpha
error 5% and power at 90%.

Result from previous study Blanco R, et al. showed
that the mean post-operative morphine consumption at 24
hour was 6 + 8.3 in QL block group compared to 13.5 +
10.7 among TAP block group. Based on this, a sample size
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of 30 cases in QL group and 30 cases in TAP block group
will be needed, taking in account 10% drop out rate [9].

Statistical analysis: Data were analyzed using
Statistical Package for Social Science (SPSS) version 22.0.
Quantitative data were expressed as mean + standard
deviation (SD). Qualitative data were expressed as
frequency and percentage. The following tests were used:
Independent-samples t test of significance was used when
comparing between two means, chi-square (¥?) test of
significance was used to compare proportions between
two qualitative parameters, Mann-Whitney U test: for two
group comparisons in non-parametric data, the confidence
interval was set to 95% and the margin of error accepted
was set to 5%. So, we set the significance level at a p value
< 0.001 was considered significant.

RESULTS

Postoperative vital data in the form of Mean Arterial
Pressure (MAP) and Heart Rate (HR) (Fig. 1. to Fig.
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8.) were compared in the two groups and there were no
statistical differences between the groups at 1st 6 h then
TAP block group had more increase in mean arterial
pressure and Heart Rate further on. The two groups were
not statistically different for demographic data (Tab. 1.
and Tab. 2.). MAP and HR were significantly higher in the
TAP group than in the QLB group with a p value less than
0.05. At PACU arrival till the first 6 h postoperative, the
QLB group exhibited better clinical pain scores than the
TAP block group, however without statistically significant
difference between the two groups (Tab. 3. and Tab. 4.).
Then, QLB group started to show better VAS scores with
significant differences till 24 h postoperative (Tab. 5.).
As regards the total dose of narcotics used in each group
postoperative morphine consumption was more in the

TAP group than the QLP group (P < 0.01) (Tab. 6.).

Nausea and vomiting were also examined between the
groups and there was a significant difference as the TAP
group had more postoperative nausea and vomiting mostly
related to more narcotic consumption and more pain score.
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Fig. 3. Bar chart between groups as regard
postoperative Heart Rate (HR).

Fig. 4. Bar chart between groups as regard
postoperative Heart Rate (HR).

Fig. 5. Box and whisker comparison graph
between groups as regard Visual Analogue
Score (VAS).

DISCUSSION

Our study was conducted on 60 pregnant females
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enrolled for elective cesarean section divided into two
groups; one group received general anesthesia with
bilateral Quadratus lumborum block while the other
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Fig. 6. Bar chart between groups as regard
Visual Analogue Score (VAS) (median and

IQR).
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group received general anesthesia with bilateral Transversus  and asked rescue analgesia after longer periods than TAP
abdominis plane block, we found patients received QLB  block group. Following cesarean section, poor pain control
block shows less pain score, less consumption of opioids, is linked to longer hospital stay and recovery times, as well
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Tab. 1. Comparison between groups as
regard demographic data.

Demographic data TAP group (n=30) QLB group (n=30) p-value
Age (years) 296 £7.3 305 7.1 0.63
BMI 29.98 = 4.7 30.73 = 4.65 0.537

mean = SD, proportion. t=student t test, x2=Chi square test, TAP=transverses abdominis
plane block, QLB=quadrates lumborum plane block

Tab. 2. Comparison between groups as MAP TAP group (n=30) | QLB group (n=30) p-value

regard post-operative MAP. PACU 80.67 = 5.7 80.89 = 5.39 0.87
2h 84 = 5.06 83.44 = 5.57 0.68
4 h 8244 = 4 81.22 = 4.15 0.25
6h 98 + 6.05 88.67 = 7.41 <0.001
12 h 92.44 + 8.78 87 + 8.87 0.02
24 h 94.83 = 7.05 81 + 3.83 <0.001

mean = SD, proportion. t=student t test, xX*= Chi square test, TAP=transverses abdominis

plane block, QLB=quadrates lumborum plane block

Tab. 3. Comparison between groups as HR  TAPgroup (n=30) | QLB group (n=30) T p-value

regard post-operative HR. PACU 68.67 = 5.7 67.83 £ 4.7 0.6 0.54
2h 65.17 £ 4.6 66.50 + 6.3 -0.9 0.36
4 h 69.70 = 2.6 70.17 £ 1.34 -2.2 0.38
6 h 77.50 = 8.2 69.17 £ 6.0 4.5 <0.001
12h 78.33 £ 9.5 7033 74 3.6 <0.001
24 h 78.77 £ 7.8 73.50 = 8.4 2.5 0.01

mean = SD, proportion. t=student t test, x?= Chi square test, TAP=transverses
abdominis plane block, QLB=quadrates lumborum plane block

Tab. 4. Comparison between groups as VAS TAP group (n=30) QLB group (n=30) z p-value
regard VAS score. Range | Median IQR Range | Median IQR
PAC|U 0-3 1 0-2 0-2 1 0-1 0.87 0.38
2 hours 0-2 1 1-2 0-2 1 1-2 4.2 0.43
4 hours 0-4 2 1-2 0-4 1 1-2 1.7 0.1
6 hours 2-4 3 2-3 0-4 2 1-2 3.97 <0.001
12 hours 0-6 3 3-4 0-4 2 2-2 3.78 <0.001
24 hours 1-7 4 4-5 1-4 2 2-3 5.8 <0.001

median and IQR, Z=Mann-Whitney test, TAP=transverses abdominis plane block,
QLB=quadrates lumborum plane block

Tab. 5. Comparison between groups as

regard postoperative time and amount
of rescue opioids.

TAP group QLB group :
(n=30) (n=30) T p-value
. . 10.47 =
1st time for rescue analgesia (hours) | 7.40 = 1.5 46 3.5 <0.001
Total morphine consumption (mg) | 6.60 + 3.4 4.30 + 3.4 2.6 0.01

mean =+ SD, t=student t test, TAP=transverses abdominis plane block, QLB=quadrates
lumborum plane block

Tab. 6. Postoperative complications. QLP group TAP group
Nausea and/or vomiting (n=30) (n=30) P value
No. % No. %
Yes 3 10 10 33.3
0.028
No 27 90 20 66.7

as psychological impacts, and patient satisfaction [10].
Traditionally, Opioids are commonly used to manage
postoperative pain following CS [11]. The current study
also calculated and compared the standard deviation for
each of the two groups analyzed, as well as the postoperative
VAS score, initial time to rescue analgesia, and total
amount of opioids morphine administered in the first 24
h. When compared to the QLB group, TAP block patients
showed higher values. The effects of QLB and TAP blocks

in this study resulted in a lower incidence and severity of
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postoperative pain, as well as a lower incidence of total
opioid demand.

There was statistically highly significant difference
between the two groups as regard Heart rate ,mean arterial
blood pressure higher in TAP block group than QLB group
at 6,12,24 hrs postoperatively.

There was a statistically highly significant difference
between the two groups (P-value <0.001) as regards time
for 1st rescue analgesia. In the QLB group it was (10.47 + 4.6
hr.) while it was earlier in TAP block group (7.40 £ 1.5 hr.)
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Also there was a statistically significant difference
(P-value <0.01) as regards the rescue analgesic dose of
morphine which was lower in the QLB group (4.30 + 3.4
mg) than the TAP block group (6.60 + 3.4 mg). Groups
were comparable in postoperative pain score using VAS
score at regular intervals, and there was a statistically highly
significant difference between the two groups (P-value
<0.001) as the study group showed less VAS score at (6 hr.,12
hr. and 24 hr.) while there was no statistically difference
at (PACU, 2 and 4 hrs. intervals p-value 0.38 and.08
respectively). The current study's findings were congruent
with Verma K, et al. findings on a similar topic in which
he compared QL and TAP blocks using Ropivacaine 0.2%
on 60 females undergoing elective cesarean section under
general anesthesia and separated in to two groups. The
findings corroborated our findings in terms of total opioid
use and pain control duration in the following 72 hours
after QL block. Time for rescue analgesic requirement was
higher in the QL group than the TAP group (mean + SD:
68.77 + 1.74 h vs. 13.3 £ 1.21 h) (P < 0.001). The QLB
group had significantly less analgesic demand (P < 0.001)
at2, 4,6, 12, 24, 36, 48 and 72 h post-CS. The VAS at rest
and movement was significantly reduced in the QLB group
at all times [12].

In addition the result of our study is in harmony with
the results of Alansary AM, et al. who proved that QLB
was more effective in providing analgesia after TAH in
comparison to TAP block and even more time covering to
rescue opioids, sensory level was higher in the QLB group
than in the TAP group with less incidence of postoperative
nausea and/or vomiting [13].

Aditianingsih D, et al. investigated the analgesic impact
of repeated QLB vs. continuous epidural analgesia after
laparoscopic nephrectomy in terms of total opioid dose,

hemodynamic changes, and postoperative nausea and
vomiting QLB used the same total amount of opioids as
epidural analgesia to control pain in 65 patients in the first
24 hours after surgery, with no difference in the incidence
of postoperative nausea and vomiting [14].

However, Borys M, et al. found that the TAB or QL
block did not manage postoperative persistent pain, such
as neuropathic pain. They measure post-operative pain for
the first, third, and sixth months after CS surgery, but we
didn't address these topics here. Whoever was successful in
managing pain in the first 24 hours postoperatively using
the QLB approach, as previously mentioned [15].

The findings of this study backed up Blanco R, et al.
findings from 2016, which revealed that the QLB provides
longer-lasting analgesia than the TAP block. Furthermore,
their findings demonstrate that using QLB as the default
approach can dramatically minimize opiate consumption
and deleterious effects after cesarean delivery [7].

Furthermore, the findings backed with Blanco R, et al.
findings from 2016, which looked at the effects of QLB us.
placebo on patient-controlled analgesia (PCA) morphine
doses and post caesarean demand. Six and twelve hours
after surgery, patients who took QLB had considerably
lower morphine intake than control groups. They also
required much less morphine at all times following the
Caesarean procedure. The VAS scores in the QLB group
were considerably higher than in the control group [7].

CONCLUSION

Our results showed that QLB was more effective in
providing analgesia after CS in comparison to TAP block
and even more time covering to rescue opioids with fewer
incidences of postoperative nausea and/or vomiting.
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