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ABSTRACT

Objective: To compare the efficacy of ultrasound guided Quadratus Lumborum Block (QLB) and Transversus Abdominis Plane 
Block (TAPB) in gynecological laparoscopic surgery combined with general anesthesia for rapid postoperative recovery of patients. 

Methods: Eighty patients undergoing elective gynecological laparoscopic surgery under general anesthesia from January 2019 
to January 2020 in our hospital, ASA class I-III, aged 18-65 years, were selected, and all patients voluntarily accepted this trial and 
signed the relevant informed consent forms, and all passed the ethics committee of our hospital. The patients were randomly divided 
into 2 groups of 40 cases each, the lumbar square muscle block group (Group Q) and the transversus abdominis plane block group 
(Group T), respectively. After admission, the subjects in both groups underwent ultrasound-guided lumbar square block or ultrasound-
guided transversus abdominis plane block (20 ml of 0.375% ropivacaine bilaterally, 40 ml in total) according to the group. Patient 
Controlled Intravenous Analgesia (PCIA) was administered at the end of surgery. Real-time data such as Mean Arterial Pressure 
(MAP) and Heart Rate (HR) were recorded at each time of patient entrance (T0), immediately before skin incision (T1), 1 minute after 
skin incision (T2), 5 minutes after skin incision (T3), and end of operation (T4), and the correlation between the data at different time 
points was calculated. The total duration of surgical anesthesia was recorded; the intraoperative use of various types of anesthetic 
drugs was counted; the postanesthesia care unit (PACU) stay and the total time of tracheal tube removal were recorded; the total 
duration of intravenous anesthesia at each time (2h, 4h, 8h, 24h, 48h after surgery, i.e., T5, T6, T7, T8, T9) was recorded. Total cortisol 
concentrations in the serum of patients in both groups were recorded before and 8h(T7), 24h(T8) and 48h(T9) after surgery; The total 
amount of postoperative sufentanil used, the time of first analgesic pump pressure and the total number of pressure; the time of anal 
venting, the time of first bed activity, the postoperative satisfaction score, the postoperative additional analgesia and the incidence of 
postoperative adverse effects were recorded. Postoperative discharge time of patients were recorded. 

Results: The amount of sufentanil supplementation in group Q was significantly less than that in group T (P<0.05).ΔMBPT2-T1, 
ΔHRT2-T1, ΔMBPT3-T1, ΔHRT3-T1 in group Q are much smaller than group T (P<0.05).The resting and motor VAS scores of group 
Q at 2h, 4h, 8h, 24h and 48h after surgery were significantly lower than those of group T (P<0.05). The postoperative serum total 
cortisol concentrations increased to some extent at all times in both groups, and the increase in cortisol concentrations was smaller in 
patients in group Q compared with group T (P<0.05). The first postoperative anal exhaust time, the first time of getting out of bed and 
the time of feeding in group Q were shorter than those in group T (P<0.05).The postoperative satisfaction of group Q was better than 
that of group T (P<0.05).

Conclusion: Compared with transversus abdominis plane block, ultrasound-guided lumbar square muscle block can reduce 
the amount of perioperative opioids in patients undergoing gynecological laparoscopy, better maintain intraoperative hemodynamic 
stability, and more always cortisol hormone secretion, reduce the degree of stress response of the body, shorten the time to first anal 
venting, time to first bed activity, and time to have food after surgery, and accelerate the turnaround, which is more conducive to 
rapid postoperative recovery of patients undergoing gynecological laparoscopy. The application of general anesthesia combined with 
ultrasound-guided lumbar square muscle nerve block in gynecological laparoscopic surgery is worth promoting in clinical work.

Keywords: Ultrasonic guidance, transverse abdominal plane block, lumbar square muscle block, gynecologic laparoscopic 
surgery.
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Introduction

Laparoscopic operation has been widely used 
in gynecologic surgery because of its advantages 
such as less trauma, less bleeding, lower incidence of 
various perioperative complications, shorter hospital 
stay, and faster functional recovery of all systems(1). 

However, the incidence of Post-Laparoscopic Pain 
Syndrome (including incisional pain, epigastric dis-
tension, intercostal tingling, shoulder pain, etc.) due 
to trauma to the pneumoperitoneum, surgical inci-
sion and related organs during gynecologic surgery 
remains high(2). In recent years, multimodal analge-
sia, which is a combination of regional nerve block-
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based over-the-top analgesia and real-time analge-
sia, has been playing an increasingly important role 
in clinical work to achieve rapid surgical recovery.

Rafi(3) et al, proposed transversus abdominis 
plane block (TAP) in 2001, which can be divided 
into lateral entry method (also known as mid-axil-
lary method), subcostal margin method, and poste-
rior method according to the location of the punc-
ture point, among which posterior TAP block has the 
characteristics of long duration of action and wide 
range of block(4, 5). The lumbar square block (QLB) 
was first proposed by Blanco(6) in 2007, and current-
ly there are three block accesses: lateral approach, 
posterior approach and anterior approach, while the 
anterior block via the lumbar square muscle is saf-
er and easier to position. The lumbar square muscle 
block produces a T6 to L1 segmental range block, 
and in addition, the local anesthetic of the lumbar 
square muscle block can diffuse through the thora-
columbar fascia into the paraspinal space thereby 
blocking part of the sympathetic nerve, providing 
more complete and more extensive analgesia than the 
transversus abdominis plane block of the transversus 
abdominis fascia(7). Clinical experience indicates 
that the application of general anesthesia combined 
with transversus abdominis plane block or lumbar 
square muscle block results in earlier bedtime and 
shorter postoperative hospital stay compared to gen-
eral anesthesia alone, which is highly beneficial for 
rapid postoperative recovery. There is no clinical ev-
idence as to which nerve block is more suitable for 
gynecological laparoscopic surgery: lumbar square 
nerve block or transversus abdominis plane block.

In this study, the effect of gynecologic laparo-
scopic surgery under general anesthesia was com-
pared and evaluated by lumbar square block and 
transversus abdominis plane block, respectively, to 
reduce postoperative pain. The aim was to find the 
best method and route of anesthesia analgesia for gy-
necologic laparoscopic surgery in order to more effec-
tively improve the rapid postoperative recovery of pa-
tients undergoing gynecologic laparoscopic surgery.

Materials and methods

General information
This study was approved by the Ethics Com-

mittee of our hospital, and informed consent was 
signed with the patients.Eighty patients undergoing 
gynecological laparoscopic surgery under elective 
general anesthesia in our hospital from January 2019 
to January 2020 were selected as the research sub-

jects.The random number table method was used to 
divide the study subjects into two groups, 40 cases in 
the lumbar square muscle block group (Q group) and 
40 cases in the transversus abdominis plane block 
group (T group).

Inclusion criteria:
• General anesthesia for elective gynecologic 

laparoscopic surgery;
• ASA class I-III;
• Age 18-65 years old;
• Ethical, voluntarily subjected to the trial and 

signed the informed consent form.
Exclusion criteria:
• Allergy to ropivacaine;
• Preoperative BMI >40kg/m2;
• Recent use of antipsychotics, alcohol or drug 

abuse;
• Ultrasound showing unclear anatomy;
• Those with language communication disor-

ders;
• Infection at the puncture site;
• Inability to understand the VAS score and the 

use of PCIA pump;
Midway withdrawal criteria:
• Subjects requesting withdrawal of informed 

consent;
• Serious adverse events occur;
• Patient compliance is too poor.

Methods
  
Patients entered the operating room, vital signs 

(ECG, SpO2, and BP) were routinely monitored, ve-
nous access was opened, arterial puncture was per-
formed, and central venous pressure and invasive 
arterial blood pressure were monitored. The expe-
rienced nerve block operators in our hospital were 
assigned to perform the corresponding nerve block 
operation according to the random number table 
method: patients in group Q were placed in lateral 
decubitus position with their backs to the operator, 
their legs slightly flexed, and the towel was used 
for routine disinfection. Wisonic type ultrasonic di-
agnostic instrument (hua sheng electronic medical 
apparatus and instruments, China) low frequency 
convex array probe, the probe vertical long axis of 
the body is placed in the iliac crest above the axil-
lary mid-line, along the long axis of the body in the 
horizontal scan to find a typical three-tier abdominal 
muscle organization TAP muscle group, light mov-
ing in the direction of axillary line after the probe 
found oval waist muscle, slight adjustment direction 
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of probe, visible "clover" (by the waist muscle, psoas 
major, vertical spinal muscular, of vertebral trans-
verse process), from 0.5 to 1 cm in the plane outside 
the probe into the needle, pointing in the direction 
of the ventral and dorsal direction by patients tip 
end point between the waist the psoas major muscle 
and fascia. After no blood and no gas were extract-
ed, 20ml 0.375% ropivacaine was injected, and the 
local anesthetic with low echo in the fascial space 
between the lumbar muscle and the psoas major 
was found to be successful.The contralateral block 
was performed in the same way. Patients in group T 
were in the supine position with water, legs slight-
ly flexed, and routine disinfection and towel laying. 
Wisonic type ultrasonic diagnostic instrument (hua 
sheng electronic medical apparatus and instruments, 
China) high-frequency linear array probe, the probe 
vertical long axis of the body is placed in the iliac 
crest above the axillary mid-line, along the long axis 
of the body in the horizontal scan to find a typical 
three-tier abdominal muscle organization TAP mus-
cle group (by the external oblique muscle, internal 
oblique muscle and abdominal transverse muscle 
and fascia), to probe the inner needle plane into the 
0.5 to 1 cm from the ventral to dorsal, tip end point 
between the internal oblique muscle and transverse 
abdominal muscle fascia layer, after withdrawing no 
blood, no gas, 0.375% ropivacaine 20 ml was inject-
ed, and the block was successful when a hypoecho-
ic local anesthetic was diffused in the plane of the 
transversus abdominis muscle. The contralateral side 
was blocked using the same method.

The anesthesia was induced by midazolam 0.04 
mg/kg, sufentanil 0.5ug/kg, cis-atracurium 0.2 mg/
kg, etomidate 0.4 mg/kg, and mechanical ventila-
tion after tracheal intubation using visual laryngo-
scope. Anesthesia maintenance: sevoflurane (2%) + 
remifentanil (0.1ug/kg/min) + propofol (4.5mg/kg/h). 
The depth of anesthesia was monitored intraopera-
tively by bispectral index (BIS), and the BIS value 
was maintained at 40-60. Sufentanil, vasoactive 
drugs and other related drugs were given as need-
ed. All patients were given ondansetron 0.08 mg/
kg and dexamethasone 0.1 mg/kg intravenously 10 
min before the end of surgery, and all intravenous 
patients were given self-controlled analgesia at the 
end of surgery, analgesic formula: sufentanil 2 ug/kg, 
ondansetron 0.15 mg/kg, diluted to 100 ml with 0.9% 
NaCl; background infusion rate: 2 ml/h, self-con-
trolled analgesic dose. If the analgesic effect is not 
good, the patient is instructed to press the analge-
sic pump for additional drugs to enhance analgesia 

when the postoperative VAS score ≥4. If PCIA is not 
effective, certain analgesic remedial measures will 
be taken by the gynecologist in the ward according 
to the patient's request.

Post-operative follow-up visits were performed 
by the same dedicated follow-up staff according to 
the data collection requirements to record relevant 
data indicators in real time.

Statistical methods
The data were statistically analyzed using SPSS 

22.0 software. The Levene test was used for chi-
square analysis of repeated measures design meas-
ures. Normally distributed measurement data were 
analyzed by t-test, and approximate t-test was used 
when they did not conform to normal distribution, 
and the results were expressed as mean±standard de-
viation (x±s); the chi-square test was used for com-
parison of count data, P<0.05 was considered a sta-
tistically significant difference.

Results  
   
The study was conducted by excluding the study 

subjects and then the random number was deferred 
to the next patient until 80 patients were successfully 
included. A total of 97 patients were screened for this 
study, of which 80 patients successfully completed the 
study, 40 in group Q and 40 in group T. The block-
ing effect was satisfactory, and all patients were free 
of puncture-related complications such as local anes-
thetic intoxication and visceral injury, and the overall 
study procedure is detailed below, see Figure 1. 

Figure 1: Flow chart.
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Comparison of preoperative general condi-
tions between two groups of patients

The differences in age, Body Mass Index (BMI) 
and ASA classification between the two groups were 
not statistically significant, P>0.05.See Table 1.

Comparison of intraoperative general condi-
tions between the two groups

There was no statistically significant difference 
between the two groups in terms of admission MAP, 
HR, duration of surgery, access volume and intraop-
erative use of remifentanil, propofol and cis-atracu-
rium, P>0.05. See Table 2.

Comparison of the use of various anesthetic 
drugs between the two groups

The amount of additional intraoperative sufen-
tanil in group Q was significantly less than that in 
group T, P<0.05. There were no statistically sig-
nificant differences in the intraoperative doses of 
remifentanil, propofol, and cis-atracurium and the 
total doses of PCIA sufentanil used in the first 24 h 
and the second 24 h after surgery between the two 
groups, P>0.05. See Table 3.

Comparison of Δ MBP and ΔHR between the 
two groups of patients at each time point

Δ MBPT2-T1, Δ HRT2-T1, Δ MBPT3-T1, and 
Δ HRT3-T1 were significantly smaller in Q group 
than the T group, P<0.05; the differences about Δ 
MBPT1-T0, Δ HRT1-T0, Δ MBPT4-T1, and Δ HRT4-T1 

between the two groups of patients were not statisti-
cally significant, P>0.05. See Table 4.

VAS scores during resting and exercise were 
compared between the two groups at each time 
point  

Patients in group Q had significantly lower rest-
ing and exercise VAS scores at T5, T6, T7, T8, and T9 
postoperatively than patients in group T, P<0.05. See 
Table 5 and Table 6.

Comparison of total serum cortisol concen-
tration between two groups of patients

The postoperative serum total cortisol concen-
trations of patients in both groups increased to some 
extent at all times, and the degree of increase in cor-

Group Q (n=40) Group T (n=40) P value

Age (y) 45.58±1.32 47.15±1.43 0.16

BMI (kg/m2) 22.32±1.52 23.68±1.75 0.24

ASA classification (I/II/III) 1/38/1 2/34/4 0.56

Group Q (n=40) Group T (n=40) P

T0MAP (mmHg) 82.21±0.13 85.76±0.32 0.72

T0HR (bpm) 76.15±0.33 75.32±0.14 0.78

T0surgery (min) 185.00±10.67 180.00±10.32 0.57

Input (ml) 1900.00±12.13 1800.00±11.43 0.62

Output (ml) 355.00±9.92 350.00±10.19 0.65

Group Q (n=40) Group T (n=40) P

Δ MBPT1-T0 -2.32±0.03 -3.45±0.05 0.45

Δ HRT1-T0 -8.43±0.12 -9.25±0.07 0.41

Δ MBPT2-T1 1.52±0.04 3.45±0.05 0.002

Δ HRT2-T1 0.99±0.03 3.23±0.06 0.03

Δ MBPT3-T1 5.12±0.07 8.35±0.08 0.021

Δ HRT3-T1 3.85±0.04 6.45±0.09 0.02

Δ MBPT4-T1 1.47±0.05 3.18±.09 0.27

Δ HRT4-T1 6.54±0.12 7.52±0.15 0.73

Group Q (n=40) Group T (n=40) P

Rifentanil dosage(mg) 1.12±0.13 1.35±0.34 0.72

Propofol dosage(mg) 810.24±9.67 818.67±10.32 0.53

Cis-atracurium dosage(mg) 14.78±3.56 15.32±3.21 0.49

Additional intraoperative 
sufentanil(ug) 5.25±0.27 10.25±0.56 0.001

Total doses of PCIA sufentanil 
used in the first 24 h (ug) 42.76±0.08 45.65±0.13 0.25

Total doses of PCIA sufentanil 
used in the second 24 h (ug) 48.15±0.37 50.23±0.52 0.67

Table 1: Comparison of preoperative general conditions 
between the two groups.

Table 2: Comparison of intraoperative general conditions 
between the two groups. Note: T0MAP refers to the MAP 
when the patient enters the room; T0HR refers to the HR when 
the patient enters the room; T0 surgery refers to the duration of 
the surgery.

Table 4: Comparison of Δ MBP and Δ HR between the 
two groups of patients at each time point.

Table 3: Comparison of the use of various anesthetic dru-
gs between the two groups.

Group Q (n=40) Group T (n=40) P

VAS scores at rest

T5 1.23±0.12 2.35±0.16 0.000

T6 0.99±0.08 2.09±0.10 0.000

T7 0.42±0.05 1.39±0.09 0.000

T8 0.33±0.06 0.97±0.08 0.002

T9 0.16±0.09 0.87±0.12 0.000

Group Q (n=40) Group T (n=40) P

VAS scores during 
exercise

T5 2.12±0.12 3.25±0.22 0.000

T6 1.89±0.08 2.52±0.15 0.000

T7 1.13±0.05 2.32±0.13 0.000

T8 0.89±0.13 1.73±0.10 0.000

T9 0.51±0.06 1.23±0.09 0.000

Table 5: Comparison of VAS scores at rest at each posto-
perative time point in the two groups.

Table 6: Comparison of VAS scores during exercise at 
each postoperative time point in the two groups.
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tisol concentrations in patients in group Q was small 
compared with group T, P<0.05. See Table 7.

Comparison of time to first anal discharge, 
time to first bed activity, time to eating, analgesic 
satisfaction, additional analgesia and adverse re-
actions after surgery between two groups of pa-
tients

The time to first postoperative anal discharge, 
time to first bed activity, and time to eating were 
shorter in group Q than in group T and the patient 
satisfaction was also better than in group T, P<0.05; 
there were no statistically significant differences in 
time to extubation, PACU stay, additional analge-
sia, and adverse reactions between the two groups, 
P>0.05. See Table 8.

Discussion

Accelerate rehabilitation Surgery (Enhance 
Recovery After Surgery, ERAS) concept first put 
forward by the Danish surgeons Kehlet(8, 9), the idea 
is on the basis of the multidisciplinary cooperation, 
based on evidence-based medical evidence of ap-
plying evidence-based medical evidence of the pe-
rioperative management of a series of optimization 
measures, to reduce the operation of the patient's 
physical and psychological trauma stress, achieve 
the goal of fast rehabilitation.Since the beginning 
of the 21st century, the concept of accelerated re-
habilitation surgery has been booming in China and 

gradually penetrated into the daily work and life of 
all clinical surgical systems, showing its unique ad-
vantages in the field of gynecological surgery(10).

In 2019, the American Society for EnhancedRe-
covery (ASER) updated the "Guidelines for the Peri-
operative Management of Gynecological Tumors"(11), 
which was implemented in a standardized, standard-
ized, process-oriented but individualized manner in 
three stages of preoperative, intraoperative and post-
operative perioperative period.The implementation 
of ERAS in gynecological surgery depends on the co-
operation of multiple departments, among which the 
department of anesthesiology plays a very important 
role, and the multi-mode analgesia, which belongs to 
the scope of anesthesia, is one of the necessary con-
ditions for the realization of ERAS. Compared with 
traditional surgical methods, laparoscopic surgical 
modality has become the trend and goal of surgical 
development with its characteristics of less trauma, 
lower complication rate and faster recovery. In the 
field of gynecological surgery, after the successful 
laparoscopic hysterectomy performed by American 
gynecologist Reich(12) in 1988, the laparoscopic sur-
gical approach has become the preferred method for 
all types of gynecological clinical procedures with 
the continuous efforts of numerous gynecologists at 
home and abroad. Although laparoscopic surgery is 
a minimally invasive procedure, it still has certain 
adverse effects. One study(2, 13) showed that postop-
erative surgical incisional pain (79.2%), epigastric 
distension (62.3%), shoulder pain (45.7%) and quar-
ter rib pain (18.1%) can occur in patients undergoing 
gynecologic laparoscopic surgery. The three types of 
pain, epigastric distension, intercostal stabbing pain, 
and shoulder pain, are called postoperative laparo-
scopic pain syndrome, and sometimes their pain lev-
el even exceeds that of incisional pain. The high in-
cidence of postoperative pain affects more patients' 
outcome resulting in poor prognosis(14).

In recent years, multimodal analgesia based 
on regional nerve blocks has played an important 
role in achieving rapid surgical recovery. Regional 
nerve block refers to the injection of local anesthetic 
around the nerve trunk, plexus, or ganglion to block 
its impulse conduction and produce anesthesia in the 
area it innervates. Since the first transversal abdom-
inal plane block (TAP) was proposed by Rafi(3) and 
others in 2001, a series of fascial plane blocks have 
been derived, including the lumbar square block 
(QLB), the inferior ilioinguinal and iliogastric nerve 
block (Ilioinguinal and Iliohypogastric Nerve, IIIH), 
and the transversalis fascial block (Transversalis 

Group Q(n=40) Group T(n=40) P

T0 22.63±1.21 23.12±1.31 0.12

T7 33.67±1.32 40.32±1.54 0.03

T8 35.45±1.54 43.23±1.64 0.04

T9 25.32±1.35 36.21±1.52 0.01

Group Q (n=40) Group T (n=40) P

Time of first anal venting (d) 1.89±0.05 2.13±0.07 0.03

First time out of bed (d) 2.05±0.03 3.12±0.07 0.04

First feeding time (d) 2.12±0.03 3.25±0.06 0.01

Analgesic satisfaction 2.45±0.08 2.13±0.15 0.02

Time of extraction (min) 29.76±3.12 30.12±2.78 0.52

PACU time (min) 62.76±2.43 65.87±1.96 0.32

Extra analgesia [n(%)] 0(0) 0(0) 0.45

Nausea and vomiting [n(%)] 1(2.5) 2(5.0) 0.53

Postoperative to discharge time (d) 7.54±1.03 6.92±1.87 0.31

Table 7: Comparison of total serum cortisol concentra-
tions between the two groups of patients.

Table 8: Comparison of various postoperative observa-
tion indicators between the two groups of patients.
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Fascia Plane Block (TFP). Compared with general 
anesthesia alone, patients with general anesthesia 
combined with transversalis fascia plane block or 
lumbar square block have earlier bedtime and short-
er postoperative hospital stay, which is very benefi-
cial for rapid postoperative recovery.

Transversus abdominis plane block was pro-
posed by Rafi et al. in 2001, and this technique has 
good analgesic effect against the skin, muscle and 
mural peritoneum of the anterior abdominal wall(3). 
With the development of ultrasound level, the ultra-
sound-guided TAP block technique was described by 
Hebbard et al(15) in 2007. The transversus abdominis 
plane block is the most clinically used nerve block 
technique in the abdominal wall today. The anterior 
branches of the T6 to T12 intercostal nerves and the 
anterior branch of the L1 spinal nerve, which travel 
between the internal oblique and transversus abdom-
inis muscles, innervate the anterior abdominal wall, 
and the TAP block achieves analgesia by injecting 
local anesthetic drugs into the plane between the in-
ternal oblique and transversus abdominis muscles to 
block the aforementioned nerves. The transversus 
abdominis plane can be divided into lateral approach 
(also known as mid-axillary approach), subcostal 
margin approach, and posterior approach accord-
ing to the location of the needle penetration point 
of the nerve block. The degree of diffusion of local 
anesthetic in the TAP layer varies with different TAP 
block methods, which in turn produces different an-
algesic effects. Therefore, in order to achieve the 
best block effect, the location of the surgical incision 
when performing transversus abdominis plane block 
is also one of the reference criteria for selecting dif-
ferent puncture routes. For example(16, 17): the later-
al approach is more suitable for abdominal incision 
surgery below the umbilical level; the subcostal ap-
proach for upper abdominal surgery; and the poste-
rior approach for laparoscopic surgery. Meanwhile, 
TAPB block not only provides somatic analgesia 
but also has a certain effect on visceral pain(18). For 
gynecological laparoscopic surgery, preoperative ul-
trasound-guided transversus abdominis plane block 
(posterior approach) combined with postoperative 
patient-controlled intravenous analgesia (PCIA) can 
be used for analgesia.

The lumbar square muscle block was proposed 
by Blanco(6) in 2007 and the technique has good 
analgesic effect against the skin, muscle and mural 
peritoneum of the extensive abdominal wall. In lum-
bar square muscle block the local anesthetic drug is 
diffused along the thoracolumbar fascia. The thora-

columbar fascia is divided into three layers: a deep 
layer located posterior to the erector spinae muscle, 
a middle layer located between the erector spinae 
and lumbar square muscles, and a superficial layer 
located anterior to the lumbar square muscle, which 
continues inward to the lumbaris major fascia and 
outward to the transversus abdominis fascia(19). The 
thoracolumbar fascia continues from the thoracic to 
the lumbar spine, providing an anatomical basis for 
the diffusion of local anesthetic drugs in a cepha-
locaudal direction(20). Lumbar square muscle nerve 
block drugs can diffuse into the paraspinal space of 
the thoracic spine thereby blocking part of the sym-
pathetic nerves, thus its effectiveness in post-laparo-
scopic pain syndrome. According to the location of 
the nerve block entry point, lumbar square muscle 
blocks can be divided into external QLB (QLB1), 
posterior QLB (QLB2), and anterior QLB (QLB3)
(21, 22). Among them, the use of the anterior dorsal ap-
proach is safer to operate and has the widest range 
of block(23). For gynecological laparoscopic surgery 
procedures preoperative ultrasound-guided lumbar 
square muscle block (anterior approach) combined 
with postoperative PCIA can be used for analgesia.

Ropivacaine is a long-acting amide local anes-
thetic with low cardiovascular toxicity and neuro-
toxicity along with sensorimotor dissociation, which 
makes nerve block anesthesia with ropivacaine ap-
plication safer and faster postoperative motor recov-
ery(24). The concentration range of ropivacaine for 
nerve block is not uniformly defined, and most nerve 
blocks apply ropivacaine in the unilateral injection 
volume range: 20 mL to 40 mL and concentration 
range: 0.25% to 0.5%(25, 26). Bilateral transversus ab-
dominis plane blocks or lumbar square blocks using 
0.375% ropivacaine with 20 ml on each side are safe 
and can meet clinical needs(27, 28). Both transversus 
abdominis plane blocks and lumbar square blocks 
can reduce opioid consumption after abdominal sur-
gery, effectively reduce postoperative pain, increase 
patient satisfaction, and speed up the postoperative 
recovery process(29-13).

The results of this study showed that the intra-
operative sufentanil addition in group Q was signifi-
cantly less than that in group T, which indicated that 
the multimodal analgesic protocol of PCIA after lum-
bar square muscle nerve block was better than that of 
PCIA after transversus abdominis plane nerve block 
in reducing the use of perioperative opioids. The dif-
ference between the mean arterial pressure and heart 
rate at 1 min and 5 min after and before skin inci-
sion in group Q was significantly lower than that in 
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group T. This indicates that the multimodal analgesic 
regimen of PCIA after lumbar square muscle nerve 
block was better than that of PCIA after transversus 
abdominis plane nerve block in maintaining hemod-
ynamic stability; the resting and exercise VAS scores 
at 2h, 4h, 8h, 24h and 48h after surgery in group Q 
were significantly lower than those in group T, which 
indicates that This indicates that the multimodal an-
algesic protocol of PCIA after lumbar square muscle 
nerve block is better than the multimodal analgesic 
protocol of PCIA after transversus abdominis plane 
nerve block in reducing postoperative pain; there 
was no significant difference in the comparison of 
preoperative blood cortisol concentrations between 
the two groups (P>0.05), but in the comparison of 
postoperative cortisol concentrations at 8h, 24h and 
48h, the increase in group Q was small and the dif-
ference was statistically significant (P<0.05); the 
time to first anal venting, time to first bed activity 
and time to eating are significantly shorter in group 
Q than in group T. This indicates that the multimod-
al analgesic protocol of PCIA after lumbar square 
muscle nerve block is better than the multimodal an-
algesic protocol of PCIA after lumbar square muscle 
block in accelerating postoperative recovery. This 
indicated that the multimodal analgesia protocol of 
lumbar square muscle nerve block combined with 
postoperative PCIA was better than the multimodal 
analgesia protocol of transversus abdominis plane 
nerve block combined with postoperative PCIA in 
accelerating postoperative recovery. However, there 
was no significant difference in the length of time 
from surgery to hospital discharge between the two 
groups, considering the influence of various factors.

Among lumbar square block and transversus 
abdominis plane block, lumbar square block is more 
advantageous than transversus abdominis plane 
block. It has been shown(32-35) that with the same dose 
of ropivacaine, the lumbar square block lasts longer 
than the transversus abdominis plane and its block 
plane is more extensive than that of the transversus 
abdominis plane. At the same time, the local anes-
thetic of lumbar square muscle block can also diffuse 
through the thoracolumbar fascia into the paraspinal 
space of the thoracic spine and thus block some sym-
pathetic nerves, thus reducing the postoperative pain 
syndrome after laparoscopy. The thoracolumbar fas-
cia contains a high density of mechanoreceptors and 
pain receptors(36), both of which are directly involved 
in the production of chronic low back pain and back 
pain. Therefore, lumbar square muscle block can 
produce satisfactory analgesia for both somatic and 

visceral pain through drug diffusion blockade to the 
thoracolumbar fascia and paravertebral space. Since 
the thoracolumbar fascia is rich in adipose tissue 
and relatively less vascular, a single lumbar square 
block has a long duration of blockade, a wide range 
of blocking planes and a higher safe dose.

Conclusion

Ultrasound-guided lumbar square muscle block 
compared with transversus abdominis plane block 
can reduce the amount of perioperative opioids in 
patients undergoing laparoscopic gynecologic uter-
ine surgery, better maintain intraoperative hemody-
namic stability, and more always cortisol hormone 
secretion, reduce the degree of stress response of 
the body, shorten the time to first postoperative anal 
venting, time to first bed activity, and time to feed-
ing, and speed up the turnaround, which is more con-
ducive to rapid patient recovery. 

The application of general anesthesia com-
pounded with ultrasound-guided lumbar square 
muscle nerve block for laparoscopic uterine surgery 
is worth promoting in clinical work.
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