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Abstract: Objective To compare the analgesic effect of ultrasound-guided anterior quadratus lumborum block at the lateral 

supra-arcuate ligament (QLB-LSAL) and transversus abdominis plane block (TAPB) in laparoscopic sleeve gastrectomy (LSG). 

Methods From January 2023 to January 2024, 90 cases underwent LSG in Suqian First People's Hospital were randomly divided 

into two groups: QLB-LSAL group and TAPB group, 45 cases in each group. Bilateral nerve block was performed before induction 

of general anesthesia, and 0.375% ropivacaine 20 mL was injected into each side of both groups. Both groups of patients received 

the same general anesthesia and postoperative patient-controlled intravenous analgesia (PCIA) regimen. The number of block 

dermatomes after block, mean arterial pressure (MAP), heart rate (HR), and visual analogue scale (VAS) score were measured in 

different time. The intraoperative consumption of sufentanil and remifentanil, the interval time from the end of operation to the 

first pressing of the analgesia pump, the consumption of analgesics within 48 h after operation, the requirement for rescue 

analgesia, and the incidence of adverse reactions were recorded. Results  The MAP and HR at 1 min and 5 min after skin 

incision, the intraoperative consumption of remifentanil, the VAS score at 2,6,12,24 h after operation, the consumption of 

analgesics within 48 h after operation, and the incidence of nausea and vomiting in QLB-LSAL group were significantly lower 

than those in TAPB group (P<0.05). The number of block dermatomes at 5 min, 10 min, 6 h, 24 h after blocking, and the interval 

time from the end of operation to the first pressing of the analgesia pump in QLB-LSAL group were significantly higher than 

those in TAPB group (P<0.05). There was no significant difference in the intraoperative consumption of sufentanil, the 

requirement for rescue analgesia, and the incidence of respiratory depression between the two groups (P>0.05). Conclusion 

Ultrasound-guided QLB-LSAL combined with general anesthesia can reduce skin incision reaction, reduce the consumption of 

intraoperative opioids, stabilize hemodynamics, and provide effective postoperative analgesia in laparoscopic gastrectomy. 

Keywords: Ultrasound-guided; Arcuate ligament; Quadratus lumborum block; Transversus abdominis plane block; Laparoscopic 

sleeve gastrectomy; Ropivacaine 

 
With the progress of society and changes in lifestyle, 

the proportion of obese and overweight residents in China 

has rapidly increased, with approximately 46% of adults 

and 16% of children being obese or overweight [1]. 

Pathological obesity (BMI ≥ 40 kg/m2 or BMI ≥ 35 kg/m2 

combined with other obesity related diseases) has become 

a global public health issue [2]. Bariatric surgery can 

effectively achieve and maintain weight reduction, and 

decrease complications associated with obesity [3]. Obese 

patients may have heightened pain perception, and 

inadequate postoperative pain management can lead to 

increased use of opioid analgesics, delayed mobilization, 

higher incidence of postoperative complications, all of 

which contribute to prolonged hospital stays, increased 

healthcare costs, and reduced quality of life [4-5]. The 

lateral supra-arcuate ligament anterior quadratus 

lumborum block (QLB-LSAL), introduced in 2020, 

involves injecting a local anesthetic below the 12th rib, 

anterior to the origin of the quadratus lumborum, and 

above the lateral supra-arcuate ligament. The anesthetic 

spreads upwards through the thoracoabdominal fascia to 

the lower thoracic vertebrae, blocking the T4 to L1 plane. 

This method is considered safe, has a quick onset, a broad 

block range, and precise anesthetic effects [6], making it a 

viable option for supplemental anesthesia and 

postoperative pain management in thoracic and abdominal 

surgeries. This study aims to evaluate the analgesic effect 

of the ultrasound-guided QLB-LSAL in laparoscopic 

sleeve gastrectomy (LSG) and compare it with the 

transversus abdominis plane block (TAPB), providing a 

more optimized reference for clinical selection. 

 

1 Materials and methods 
 

1.1 General information 
 

This study was approved by the hospital's ethics 

committee (2023-SL-0103), and informed consent was 

obtained from the patients or their families. A total of 90 

patients undergoing elective LSG under general anesthesia 

at Suqian First People's Hospital from January 2023 to 

January 2024 were selected. The patients were randomly 

divided into the QLB-LSAL group and the TAPB group, 

with 45 patients in each group.  
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Inclusion criteria: no restriction on gender, aged 18–

45 years, BMI 30–40 kg/m², ASA II–III. Exclusion 

criteria: blood disorders or coagulation dysfunction, 

infection at the puncture site, allergy to local anesthetics or 

analgesics, psychiatric or neurological disorders, 

unwillingness to cooperate with the study or follow-up, 

conversion to open surgery or significant bleeding during 

the operation, transfer to the ICU after surgery.  

In the QLB-LSAL group, 1 patient refused follow-up 

and 2 were transferred to the ICU postoperatively. In the 

TAPB group, 1 patient converted to open surgery. 

Consequently, 42 patients in the QLB-LSAL group and 44 

patients in the TAPB group were included in the study. 

 

1.2 Research methods 

 
The patients in QLB-LSAL group received QLB-

LSAL combined with general anesthesia, while the 

patients in TAPB group received TAPB combined with 

general anesthesia.  

For the QLB-LSAL group: patients were placed in the 

prone position, and a convex array probe of the Mylab 

Alpha ultrasound device (Esaote, Italy) was used to scan 

the quadratus lumborum muscle longitudinally 5–6 cm 

lateral to the midline of the spine. The probe was moved 

parallel to the spine until the transverse processes of L1 and 

L2 appeared, positioning the 12th rib and the transverse 

processes of L1 and L2 in the center of the image. The 

sliding of the diaphragm or pleura beneath the deep surface 

of the quadratus lumborum was then observed with 

respiration. The probe was tilted slowly towards the 

midline of the spine, making the ultrasound beam 

perpendicular to the reflected pleura and diaphragm. The 

target area for the anterior block at the lateral supra-arcuate 

ligament of the quadratus lumborum was identified. A 

needle was inserted in-plane along the long axis, and after 

confirming no blood, air, or cerebrospinal fluid on 

aspiration, 20 mL of 0.375% ropivacaine (ropivacaine 

hydrochloride injection, 10 mL:75 mg) was injected 

(Figure 1A). The same procedure was used on the other 

side.  

For the TAPB group: patients were placed in the 

supine position, and a high-frequency linear probe was 

used to scan along the rib edge to the midaxillary line, 

identifying the external oblique, internal oblique, and 

transversus abdominis muscles. The plane between the 

transversus abdominis and internal oblique muscles was 

the target for the block. The needle was inserted from the 

medial side of the probe, and once the needle tip passed 

through the internal oblique muscle to the transversus 

abdominis plane, 20 mL of 0.375% ropivacaine was 

injected (Figure 1B). The same procedure was used on the 

other side. 

 

1.3 Anesthesia methods 

 
All patients fasted for 8 hours and were prohibited 

from drinking for 2 hours before surgery. Upon entering 

the operating room, oxygen was administered via nasal   

A 

B 
Note：A, QLB-LSAL；B, TAPB。 

Fig.1 Different nerve block methods 
cannula at 2–3 L/min, and blood pressure (BP), pulse 

oximetry (SpO2), and electrocardiogram (ECG) were 

monitored. An arterial line was placed for continuous 

invasive arterial pressure monitoring under local 

anesthesia. Subsequently, nerve block procedures were 

performed according to random assignment. The doses of 

general anesthetics for both groups were based on 

standardized lean body weight (normalized lean weight, 

NLW), where NLW = total weight × √(22/BMI) [7]. 

For anesthesia induction, intravenous administration 

of etomidate 0.3 mg/kg, rocuronium 0.9 mg/kg, and 

sufentanil 0.5–1 μg/kg was given, followed by tracheal 

intubation with a visual laryngoscope 3 minutes later and 

mechanical ventilation. Intraoperative maintenance of 

anesthesia included inhalation of 1% sevoflurane, propofol 

4–10 mg·kg⁻¹·h⁻¹, remifentanil 0.1–1.0 μg·kg⁻¹·min⁻¹, and 

intermittent boluses of rocuronium 0.10–0.15 mg/kg to 

maintain neuromuscular blockade. BIS was maintained at 

40–60, and blood pressure was kept within 20% of the 

baseline. Ondansetron 8 mg and dexamethasone 10 mg 

were administered to prevent nausea and vomiting. 

Oxygen concentration was maintained at 50%–60%, I:E 

ratio at 1:2, tidal volume (VT) at 6–8 ml/kg, respiratory 

rate (RR) at 10–14 breaths/min, and PETCO2 at 30–40 

mmHg. After skin closure, manual lung re-expansion was 

performed, and neostigmine 2–4 mg/kg was injected to 

reverse muscle relaxation. The endotracheal tube was 

removed after the patient regained consciousness and 

spontaneous breathing, and the patient was sent to the 

recovery room for observation. Postoperatively, all 

patients used patient-controlled intravenous analgesia 

(PCIA). The analgesia pump was prepared with oxycodone 

20 mg, flurbiprofen 200 mg, diluted with saline to 100 mL, 

with no background infusion, a single dose of 5 mL, a 

lockout interval of 5 minutes, and a loading dose of 20 

mL/h. Patients could press the PCA pump when they felt 



                                         Chin J Clin Res, August 2024, Vol.37, No.8 

intolerable pain. If PCA was ineffective and VAS score ≥4, 

additional flurbiprofen 100 mg or oxycodone 3–5 mg was 

administered for rescue analgesia. 

 

1.4 Observation indicators 

 
(1) The sensory block levels were recorded at 5 min, 

10 min, 6 h, 24 h, and 48 h after the block (using the ice 

cube method to determine the sensory block level). 

(2) The mean arterial pressure (MAP) and heart rate 

(HR) of both groups were recorded after entering the room, 

before skin incision, and at 1 min and 5 min after skin 

incision.  

(3) The amounts of sufentanil and remifentanil used 

during surgery were recorded.  

(4) Postoperative VAS scores were recorded at 2, 6, 

12, 24, and 48 hours. 

 (5) The interval from the end of surgery to the first 

PCA pump press, the amount of analgesic drugs used 

within 48 hours after surgery, the need for rescue analgesia, 

and the occurrence of adverse reactions such as nausea and 

vomiting, respiratory depression, infection, local 

anesthetic toxicity, and puncture injury were also recorded. 

 

1.5 Statistical methods 
 

Based on data from pilot studies and existing 

literature, the sample size was estimated using PASS 

statistical software. A two-sided test with α=0.05, power 

(1-β) =0.9, allowable error of 1.48, and standard deviation 

of 1.99 indicated a minimum sample size of 38 patients per 

group. Considering the loss to follow-up, this study 

included 42 patients per group. 

Statistical analysis was performed using SPSS 

version 26.0. For continuous data, the Kolmogorov-

Smirnov test was conducted. Normally distributed data 

was expressed as �̅�±s, and independent samples t-test was 

used for group comparisons, repeated measures analysis of 

variance was used for the comparison at different time 

points. Non-normally distributed data was presented as M 

(P25, P75), the Mann-Whitney U test was used. Count data 

was expressed as case (%) and analyzed using the chi-

square test. P< 0.05 was considered statistically significant. 

 

2 Results 
 

2.1 General data 
 

There was no statistically significant difference in age, 

height, weight, gender, BMI, ASA classification, or 

operative time between the two groups (P > 0.05). See 

Table 1. 

 

2.2 Blockade levels  
 

The blockade levels at 5 min, 10 min, 6 h, and 24 h 

post-blockade were higher in the QLB-LSAL group 

compared to the TAPB group (P < 0.05). There was no 

significant difference in blockade levels at 48 h post-

blockade between the two groups (P > 0.05). See Table 2. 

 

2.3 Intraoperative MAP and HR 
 

There was no significant difference in MAP and HR 

values between groups upon entry to the operating room 

and before skin incision (P > 0.05). However, MAP and 

HR values at 1 min and 5 min after skin incision were 

lower in the QLB-LSAL group compared to the TAPB 

group (P < 0.05). See Table 3. 

 

2.4 Postoperative VAS scores 
 

There was no significant difference in VAS scores at 

48 h postoperatively between the two groups (P > 0.05). 

VAS scores at 2 h, 6 h, 12 h, and 24 h postoperatively were 

significantly lower in the QLB-LSAL group compared to 

the TAPB group (P < 0.05). See Table 4. 

Tab.1 Comparison of general data between two groups (�̅�±s) 

Indicator 

QLB-LSA 

group 

（n=42） 

TAPB group 

（n=44） 

t/χ2  

value 

P  

value 

Age(year,�̅�±s) 30.38±6.61 29.75±7.56 0.411 0.682 

Height(cm,�̅�±s) 165.48±6.79 164.18±5.88 0.946 0.347 

Weight (kg,�̅�±s) 95.33±9.49 92.8±8.05 1.340 0.184 

Gender[case(%)]   0.568 0.451 

Male 6（14.3%） 9（20.5%）   

Female 36（85.7%） 35（79.5%）   

BMI(kg/m2,�̅�±s) 34.99±2.6 34.57±2.15 0.818 0.415 

ASA[case(%)]   0.636 0.425 

II  31（73.8%） 29（65.9%）   

III  11（26.2%） 15（34.1%）   

Operative time 

(min, �̅�±s) 
108.24±7.38 105.82±9.64 1.302 0.196 

 

Tab.2  Comparison of the number of block dermatomes between 

two groups [pcs, M（P25, P75 )] 

Group 5 min 10 min 6 h 24 h 48 h 

QLB-LSA group 3 (2,3) 6 (6,7) 7 (7,8) 5 (4,5) 0 (0,0) 

TAPB group 1 (0,1) 4 (3,4) 3 (2,3) 0 (0,0) 0 (0,0) 

Z value 8.068 8.221 8.237 8.559 0.024 

P value <0.001 <0.001 <0.001 <0.001 0.981 

 

2.5 Intraoperative opioid use, postoperative 

analgesia, and adverse reactions 
 

There was no significant difference in intraoperative 

sufentanil use, rescue analgesia rate, or incidence of 

respiratory depression between the two groups (P > 0.05). 

However, intraoperative remifentanil use and 

postoperative 48 h hydrocodone and flurbiprofen ester use, 

as well as the incidence of nausea and vomiting, were 

lower in the QLB-LSAL group compared to the TAPB 

group (P < 0.05). The time from the end of surgery to the 

first press of the pain pump was longer in the QLB-LSAL 

group compared to the TAPB group (P < 0.05). Both 

groups did not experience infections, local anesthetic 

toxicity, or puncture injuries. See Table 5. 
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Tab.3 Comparison of MAP and HR between two groups (�̅�±s) 

Group 

MAP ( mmHg ) HR  

Entry to the 

operating room  

before skin 

incision 

1 min after skin 

incision 

5 min after 

skin incision 

Entry to the 

operating room  

before skin 

incision 

1 min after 

skin incision 

5 min after 

skin incision 

QLB-LSA 

group(n=42) 

102.95±10.44 83.29±10.89 85.07±8.24a 89.10±9.51 a 74.57±7.55 63.52±6.15 68.26±10.45 a 72.48±8.86 a 

TAPB group 

(n=44) 

99.86±12.03 80.86±11.95 89.16±7.64 95.39±7.80 77.57±8.58 64.00±9.56 72.64±9.17 76.57±8.25 

Note: Compared with the TAPB group, aP<0.05. 

 

Tab.4 Comparison of VAS scores between the two groups (point, �̅�±s) 

Group 2 h 6 h 12 h 24 h 48 h 

QLB-LSA group（n=42） 2.12±0.74 a 2.33±0.53 a 2.36±0.98 a 2.02±0.90 a 0.93±0.68 

TAPB group（n=44） 3.82±0.76 4.09±1.14 4.52±0.70 3.66±0.96 1.16±0.57 

F/P组间 value F=308.240, P<0.001 

F/P时间 value F=121.73, P<0.001 

F/P交互 value F=18.242, P<0.001 

Note: Compared with the TAPB group, aP<0.05. 

Tab.5  Comparison of intraoperative opioid dosage, postoperative analgesia and adverse reactions between the two groups 

Indicator 
QLB-LSA group 

（n=42） 

TAPB group 

（n=44） 
t/χ2 value P value 

Sufentanil consumption（ug, �̅�±s） 54.05±5.44 51.93±4.73 1.928 0.057 

Remifentanil consumption （mg, �̅�±s） 1.97±0.35 2.12±0.34 2.002 0.048 

Hydrocodone consumption（mg, �̅�±s） 13.43±4.06 15.25±4.35 2.007 0.048 

Flurbiprofen ester consumption（mg） 131.90±39.28 151.36±40.15 2.271 0.026 

Time from the end of surgery to the first press of the 

pain pump（h, �̅�±s） 
10.48±4.19 6.32±3.09 5.260 <0.001 

Rescue analgesia [case（%）] 6（14.3%） 8（18.2%） 0.239 0.625 

Nausea and vomiting [case（%）] 9（21.4%） 19（43.2%） 4.631 0.031 

Respiratory depression [case（%）] 2（4.8%） 2（4.5%） 0.221 0.642 

3 Discussion 
 

LSG is a minimally invasive surgery, but the 

accumulation of abdominal fat in obese patients leads to a 

higher incidence of postoperative pain [8]. Early 

postoperative incisional pain and ineffective cough 

increase the risk of complications such as atelectasis and 

respiratory distress [9]. Obese patients are more 

susceptible to pain-related complications and the effects of 

opioid analgesics [10]. Therefore, selecting effective 

postoperative analgesia methods is crucial for promoting 

their rapid recovery. With the advancement of enhanced 

recovery after surgery (ERAS), multimodal analgesia 

based on regional nerve blockade has received increasing 

attention in clinical practice. This study demonstrated that 

QLB-LSAL could provide effective perioperative 

analgesia for LSG patients. Compared to TAPB, QLB-

LSAL reduced intraoperative and postoperative opioid use, 

significantly prolonged the time from surgery to the first 

press of the pain pump, and markedly reduced the 

incidence of postoperative nausea and vomiting, thereby 

facilitating rapid recovery in LSG patients. 

In recent years, TAPB has been widely used in 

abdominal surgery [11-12]. Numerous studies have shown 

its efficacy in cesarean section, colorectal cancer surgery, 

and other procedures [13-14]. TAPB involves injecting 

local anesthetic drugs into the fascial plane between the 

internal oblique and transversus abdominis muscles to 

block the cutaneous branches of the intercostal nerves [15]. 

It primarily provides analgesia at the incision site but does 

not relieve visceral pain. In this study, VAS scores at 2 h, 6 

h, 12 h, and 24 h postoperatively were significantly lower 

in the QLB-LSAL group compared to the TAPB group. 

QLB-LSAL, as a novel approach to quadratus lumborum 

block, represents the latest advancement in postoperative 

abdominal pain management [16-17]. Traditional 

approaches to QLB primarily involve spreading local 

anesthetics through the posterior aspect of the iliopsoas 
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muscle below the diaphragm, which blocks the lower 

thoracic vertebral side [18]. Using contrast agents in QLB 

injections, the study observed that the contrast agent spread 

from the posterior aspect of the internal and external 

oblique tendons to the side of the thoracic vertebrae [19]. 

From an anatomical perspective, QLB-LSAL injects local 

anesthetic drugs above the tendons of the oblique tendons, 

spreads through the intrathoracic fascia to the paraspinal 

fascia gap, and blocks spinal nerve roots and sympathetic 

trunks, providing both somatic and visceral pain relief. 

This study demonstrated that compared to TAPB, QLB-

LSAL provided more extensive blockade and more 

effective analgesia. The study found that QLB-LSAL 

achieved blockade at 5 min after surgery, with sensory 

levels decreasing by 2-3 blockade planes. Shi [16] and 

others found that after unilateral injection of 0.5% 

ropivacaine, patients felt at T7 to L1 within 5 min, and this 

study reached a longer blockade plane with a lower 

concentration of 0.375% ropivacaine in this study. The 

results showed that MAP and HR values at 1 min and 5 

min after skin incision and intraoperative remifentanil use 

were significantly lower in the QLB-LSAL group 

compared to TAPB, suggesting that QLB-LSAL can 

reduce stress responses after skin incision and reduce 

intraoperative remifentanil usage, providing effective 

intraoperative analgesia for LSG patients. Compared to 

TAPB, the time from the end of surgery to the first press of 

the pain pump was significantly longer, and analgesic drug 

use within 48 hours was significantly reduced in the QLB-

LSAL group. The duration of postoperative analgesia for 

TAPB blockade in abdominal surgery is only 8-12 hours, 

whereas studies have shown that QLB maintenance can 

last 24-48 hours [19]. This indicates that QLB-LSAL is 

superior to TAPB for postoperative analgesia in LSG. 

Postoperative nausea and vomiting were the most 

common complications after LSG, and the incidence in the 

QLB-LSAL group was significantly lower than that in the 

TAPB group. This may be related to QLB-LSAL 

producing effects similar to paravertebral blockade, 

effectively relieving both somatic and visceral pain and 

reducing the amount of opioids used intraoperative and 

postoperatively, which is clinically significant. 

Limitations of this study: (1) In order to meet clinical 

treatment needs, a pure general anesthesia group was not 

set up to demonstrate the effectiveness of the two nerve 

blockade methods; (2) In this study, 0.375% ropivacaine 

was used for QLB-LSAL, and it was not compared with 

the application of ropivacaine at different concentrations. 

Whether QLB-LSAL at different concentrations of 

ropivacaine has advantages in analgesia for LSG still 

requires further study. 

In summary, QLB-LSAL, as a novel approach to 

nerve blockade, is a safe, rapid-onset, broad-spectrum, and 

effective anesthesia method that can provide good 

analgesic effects for patients undergoing LSG, reduce the 

complications, and promote rapid recovery in patients. 
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<̀WC1J. "_CY0V@̀ 1ĈC.V0J. <.D 7J.V1J=<.D WJ=0-@0;W=0-<V0J.Y<.D
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/Ĵ0-

n
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