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Abstract: Cesarean section is the most common surgical procedure performed in 

hospitals worldwide. It can lead to persistent postoperative pain. Numerous analgesic 

techniques exist for the prevention and treatment of pain after a cesarean section. 

Transverse abdominal block (TAPB) and quadratus lumborum block (QLB) have 

proven effective. The aim of this study was to compare the analgesic effect of the TAP 

block versus the QLB after a cesarean section. This was a prospective, comparative, 

randomized, single-blind study conducted at the Abdou Aziz Sy Dabakh University 

Hospital in Tivaouane. All patients undergoing cesarean section under spinal 

anesthesia, excluding emergency cases, were included. At the end of the procedure, a 

TAP block and a QLB with bupivacaine were performed randomly under ultrasound 

guidance. Postoperative static and dynamic pain was assessed immediately 

postoperatively and at 1, 3, 6, 12, and 24 hours after surgery by a nurse unaware of 

the medication, using a numerical rating scale (NRS) from 0 to 10. Statistical analysis 

was performed using R software. Fisher's exact test was used to compare proportions, 

while Student's t-test was used to compare means. The mean ASA score was similar 

between the two groups. The duration of the block was significantly longer in the QLB 

group than in the TAP group, with a statistically significant difference (p < 0.001). 

The assessment of postoperative static and dynamic pain, measured using the NRS, 

did not show a statistically significant difference between the QLB and TAP groups 

at the different assessment time points. The TAP block and the quadratus lumborum 

(QLB) block significantly reduce postoperative pain intensity rating scales by 

avoiding the use of opioid analgesics. These results support the role of regional 

analgesia in postoperative pain management after cesarean section.  
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INTRODUCTION 
Cesarean section is the most common surgical 

procedure performed in hospitals worldwide [1]. It 

accounts for 20 to 21% of births in France [2]. In 

Senegal, we observed a progressive increase in the 

cesarean section rate, which rose from 12% in 1992 to 

17.5% in 1996 and 25.2% in 2001 [3]. It can lead to 

persistent postoperative pain [4]. Indeed, pain after 

cesarean section is described as severe pain during the 

first 48 postoperative hours, equivalent to that of a 

hysterectomy by laparotomy [5]. Numerous analgesic 

techniques exist for the prevention and treatment of pain 

after a cesarean section. Besides oral or intravenous 

analgesics, there has recently been a resurgence in the 

use of regional anesthesia following cesarean section [6]. 

Transverse abdominal plane (TAPB) block and 

quadratus lumborum (QLB) block have been shown to 

be effective [7]. Transverse abdominal plane (TAP) 

block was first described by Rafi in 2001 and was 

designed to anesthetize the anterior rami of T6 to L1 as 

they pass through the space between the transversus 

abdominis and internal oblique muscles [8]. Quadratus 

lumborum block is a diffusion block in the posterior 

abdominal wall. The diffusion space is bounded 

anteriorly by the transversalis fascia and includes the 

quadratus lumborum, oblique, and transversus 

abdominis muscles. In recent years, numerous 

randomized controlled trials (RCTs) have been 

conducted to compare the effects of TAPB and QLB in 
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postoperative analgesia [9]. However, it is not well 

established whether one of these blocks is superior in 

terms of analgesia in the context of cesarean section. The 

aim of this study was to compare the analgesic effect of 

TAP block versus QLB after a cesarean section. 

 

MATERIALS AND METHODS 
This was a prospective, comparative, 

randomized, single-blind study conducted at the Abdou 

Aziz Sy Dabakh Hospital Center in Tivaouane. All 

patients undergoing cesarean section under spinal 

anesthesia outside of emergency situations were 

included. At the end of the procedure, a TAP block and 

a QLB with bupivacaine were performed under 

ultrasound guidance in a randomized manner. 

 

The TAP block was performed under 

ultrasound guidance. The external oblique, internal 

oblique, and transversus abdominis muscles were 

identified using a transverse probe. The entry point was 

on the mid-axillary line of the abdomen, and the needle 

was advanced perpendicular to the skin in the coronal 

plane to the intersection of the transversus abdominis and 

internal oblique muscles. After a negative aspiration test, 

the TAP block was performed by the slow injection of 20 

ml of 0.25% bupivacaine bilaterally between the internal 

oblique and transversus abdominis muscles. 

 

The QLB was performed by a trained 

practitioner. Patients were positioned supine with a 

bolster under their flank to expose the side to be blocked. 

The high-frequency ultrasound probe was then moved 

further laterally to the area where the fascias of the 

transversus and internal oblique muscles merge, 

exposing the thoracolumbar fascia and the quadratus 

lumborum muscle between its middle and anterior layers. 

The needle was inserted in the plane 1 cm from the edge 

of the probe in a posteromedial direction under 

ultrasound guidance. The targeted diffusion space was 

located between the quadratus lumborum muscle and the 

middle layer of the thoracolumbar fascia. Once the 

needle was visualized at this location, 20 ml of 0.25% 

bupivacaine were injected on each side after a negative 

aspiration test. 

 

During the first 48 hours post-surgery, all 

patients received 1 g of paracetamol via 15-minute IV 

infusion at 6-hour intervals, 100 mg of ketoprofen IV, 

and 100 mg of tramadol at 8-hour intervals. The first dose 

of medication was administered 30 minutes before the 

end of surgery. Postoperative static and dynamic pain 

was assessed immediately postoperatively and at 1, 3, 6, 

12, and 24 hours post-surgery by a nurse unaware of the 

medication, using a numerical rating scale (NRS) from 0 

to 10. The epidemiological variables studied were 

anthropomorphic characteristics, ASA class, static and 

dynamic NRS scores, duration of motor block, duration 

of surgery, duration of analgesia, data concerning spinal 

anesthesia, and duration of surgery and motor block. 

Statistical analysis was performed using R software. 

Fisher's exact test was used to compare proportions, 

while Student's t-test was used to compare means. Tables 

and graphs were created using Excel 2016. Results were 

considered significant for a p-value less than 0.05. We 

obtained approval from the ethics committee, the 

hospital's Director General, and the heads of the various 

departments where this study was conducted. 

 

RESULTS 
The demographic and intraoperative 

characteristics of the patients were generally comparable 

between the two groups. The mean ASA score was 

similar between the two groups (2.06 ± 0.24 vs. 2.11 ± 

0.32; p = 0.419). The mean duration of surgery was 

comparable between the QLB group (31.3 ± 10.6 

minutes) and the TAP group (32.8 ± 11.0 minutes), with 

no significant difference (p = 0.563). In contrast, the 

duration of the block procedure was significantly longer 

in the QLB group (7.91 ± 1.76 minutes) than in the TAP 

group (5.50 ± 1.25 minutes), with a statistically 

significant difference (p < 0.001). Table I shows the 

distribution of patients according to age, ASA class, 

duration of surgery, and duration of the block procedure. 

 

Table I: Distribution of patients according to age, ASA class, duration of surgery, duration of block procedure, 

and history of previous cesarean section in the QLB2 and TAP groups 

Variables QLB2 (n=35) TAP (n= 36) p -value 

Age 27.3 (5.42) 25.2 (4.71) 0.079 

ASA 2.06 (0.24) 2.11 (0.32) 0.419 

Surgery duration 31.3 (10.6) 32.8 (11.0) 0.563 

Time required to complete the block 7.91 (1.76) 5.50 (1.25) <0.001 

Previous Cesarean section    

0.06 Yes 24 (57.14%) 18 (42.85%) 

No 11 (37.93%) 18 (62.18%) 

 

The assessment of static postoperative pain, 

measured using the numerical rating scale (NRS), did not 

show a statistically significant difference between the 

QLB and TAP groups at the different assessment times. 

 

Thus, the intensity of static postoperative pain 

was generally low and comparable between the two 

regional analgesia techniques. Table II illustrates the 

evolution of the mean static NRS scores for the TAP and 

QLB2 groups. 
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Table II: Evolution of average static EN scores at maternity for the TAP and QLB groups 

Features QLB TAP p -value 

EN H1 static 

Mean ± Standard deviation 

0.17 (0.51) 0.33 (0.83) 0.325 

EN H3 static 

Mean ± Standard deviation 

1.20 (0.47) 1.28 (0.45) 0.482 

EN H6 static 

Mean ± Standard deviation 

1.20 (0.41) 1.14 (0.35) 0.500 

EN H12 static 

Mean ± Standard deviation 

1.14 (0.43) 1.08 (0.37) 0.534 

24-hour static EN H24 0.03 (0.17) 0.08 (0.28) 0.321 

 

The assessment of dynamic postoperative pain, 

performed using the numerical rating scale (NRS), 

revealed no statistically significant difference between 

the QLB and TAP groups at the different assessment 

times. 

 

Overall, the intensity of dynamic postoperative 

pain was moderate and comparable between the two 

locoregional analgesia techniques. 

 

The evolution of the average scores of the 

dynamic EN of the TAP and QLB groups is represented 

in Table III. 

 

Table III: Evolution of average dynamic EN scores at maternity for the TAP and QLB groups 

Features QLB TAP p -value 

EN H1 Dynamic 

Mean ± Standard deviation 

0.29 (0.83) 0.53 (1.28) 0.345 

EN H3 Dynamic Mean ± Standard deviation 2.17 (0.51) 2.28 (0.51) 0.386 

EN H6 Dynamic 

Mean ± Standard deviation 

2.03 (0.38) 2.19 (0.40) 0.079 

EN H12 Dynamic 

Mean ± Standard deviation 

2.03 (0.45) 2.00 (0.41) 0.782 

24/7 Dynamic 1.03 (0.17) 1.11 (0.40) 0.259 

 

Overall, the evolution of static pain was similar 

between the TAP and QLB blocks, with low scores 

throughout the follow-up period, suggesting comparable 

analgesic efficacy of both techniques in managing 

postoperative pain. Figure 1 shows the evolution of the 

static pain score (Numerical Rating Scale) during the 

first 24 postoperative hours in the TAP and QLB groups. 

 

 
Figure 1: Evolution of the static EN value at the maternity ward for the TAP and QLB2 groups 

 

Overall, the evolution of dynamic pain showed 

a similar trend between the TAP and QLB2 blocks, with 

peak intensity around H3, followed by a gradual 

decrease. These results suggest comparable analgesic 

efficacy of both techniques for controlling postoperative 

dynamic pain. Figure 2 shows the evolution of the 

dynamic pain score (Numerical Rating Scale) during the 

first 24 postoperative hours in the TAP and QLB2 

groups. 
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Figure 2: Evolution of the dynamic EN value at maternity for the TAP and QLB2 groups 

 

DISCUSSION 
Postoperative pain management remains a 

common practice worldwide [10]. It is a key factor in 

assessing the quality of postoperative care. It relies on 

multimodal analgesia. This concept is all the more 

important as side effects must be minimized so that the 

mother can care for her newborn as quickly as possible, 

all under optimal conditions. 

 

The therapeutic options for managing this pain 

include the Transversus Abdominis Plane block (TAP 

block) [11]. This block anesthetizes the nerves of the 

anterior abdominal wall (T9-L1 territory) by infiltrating 

a local anesthetic solution into the transverse plane [12]. 

A single injection of local anesthetic provides 

satisfactory but transient analgesia, not covering the first 

24 hours, which are often the most painful. It is described 

as a successful adjunctive procedure for postoperative 

analgesia, although it can have some complications: 

block failure, abdominal organ injury, nerve damage, 

vascular injury, and so on [13]. 

 

QLB is also used for postoperative analgesia in 

cesarean sections. The analgesic effect of QLB has been 

evaluated for the following surgical procedures: cesarean 

delivery, gynecological surgery, general abdominal and 

urological surgery, and orthopedic surgery [14]. It 

reduces opioid consumption in oral morphine 

equivalents during the first 24 postoperative hours 

compared to cesarean delivery without an anesthetic 

block or with a placebo [15]. 

 

In our single-blind randomized study 

comparing TAP block to anterior QLB in patients who 

had undergone cesarean section, no significant 

difference was identified. 

 

Our results are similar to those of Michal Borys 

et al., in a randomized, double-blind, controlled trial 

conducted in two hospitals involving 105 patients. Pain 

threshold and morphine consumption were lower in the 

QLB and TAP groups, and no significant difference was 

found between the TAP and QLB groups [16]. 

Some authors have demonstrated that QLB 

block provides intense analgesia due to its effect on both 

the abdominal wall and visceral structures, resulting in a 

decrease in morphine requirements during the first 48 

hours with minimal pain scores [17]. This dual effect on 

the abdominal wall and visceral structures appears to 

make it a more attractive option for choosing abdominal 

wall block techniques. 

 

Some studies have also reported superior 

analgesic efficacy of the TAP block compared to the 

QLB block in patients undergoing cesarean section [18]. 

 

In contrast to these single-center trials, our data 

synthesis demonstrated similar static (Table 2 and Figure 

1) and dynamic (Table 3 and Figure 2) analgesic results 

when QLB and TAP blocks were used under the same 

conditions. 

 

The clinical data we analyzed suggest similar 

mechanisms of action for both blocks. In particular, 

blockade of the ilioinguinal, iliohypogastric, and lateral 

cutaneous branches of the thoracoabdominal nerves may 

be involved. Visceral analgesia could be achieved 

distally along the nerve pathway by a TAP block, but 

more proximally, at the level of the lumbar plexus and 

the paravertebral space, by a QLB block [19]. 

 

CONCLUSION 
The TAP block and the quadratus lumborum 

(QLB) block are two regional anesthesia techniques used 

to reduce pain after abdominal surgery, particularly after 

cesarean section. They significantly reduce 

postoperative pain intensity rating scales by avoiding the 

use of opioid analgesics. There is no difference between 

the two techniques regarding static and dynamic 

postoperative pain. These results support the role of 

regional analgesia in managing postoperative pain after 

cesarean section. 
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