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Abstract: Objective To investigate the effects of ultrasound-guided quadratus lumborum block (QLB) via different approaches
on stress, microcirculation, and postoperative analgesia in patients undergoing hysteroscopic surgery. Methods A total of 80
patients scheduled for hysteroscopic surgery at the 910th Hospital of the Joint Logistic Support Force from September 2020 to
September 2023 were selected as the study subjects. They were randomly divided into a control group and an observation
group using a random number table method. Both groups received ultrasound-guided QLB for analgesia. The control group
underwent the anterior approach to the quadratus lumborum muscle (n7=40), while the observation group underwent
anterolateral approach to the lateral supra-arcuate ligament (n=40). The Visual Analog Scale (VAS) was used to assess pain
levels at 2 hours (T1), 4 hours (T2), 12 hours (T3), and 24 hours (T4) postoperatively. Differences in stress indicators [angiotensin
II' (Ang- II'), cortisol (Cor)Jand microcirculation indicators (loop morphology score and blood flow state score in nailfold
microcirculation) were compared between the two groups. The incidence of postoperative 24-hour analgesic rescue, analgesic
satisfaction, and the occurrence of adverse reactions were recorded for both groups. Results Repeated measures analysis of
variance showed that for VAS scores, stress indicators, and microcirculation indicators, the between-group effects and time
effects were statistically significant (P< 0.05), but the between-group x time interaction effects for stress and microcirculation
indicators were not statistically significant (£>0.05). The VAS scores and serum levels of Ang- Il and Cor, as well as loop
morphology and blood flow state scores at T1 to T4 in the observation group, were lower than those in the control group
(P<0.05). The incidence of 24-hour postoperative analgesic rescue in the observation group was lower than that in the control
group (12.50% vs 37.50%, x*=6.667, £=0.010), and analgesic satisfaction was superior to the control group (Z=3.452, £=0.001).
There was no statistically significant difference in the incidence of adverse reactions between the control group and observation
group (25.00% vs 10.00%, ¥'=3.117, £=0.078). Conclusion For patients undergoing hysteroscopic surgery, ultrasound- guided
QLB at the lateral supra-arcuate ligament demonstrates superior effects on postoperative stress, microcirculation, and analgesia
compared to the anterior approach QLB, with a high safety profile.
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Hysteroscopy is a surgical procedure performed by
entering the uterine cavity through a hysteroscope [1].

1 Data and Methods

Hysteroscopy is mainly used to treat diseases such as
uterine fibroids, polyps, uterine adhesion separation, and
uterine septum resection. Patients are susceptible to the
effects of pneumoperitoneum, trauma, etc., postoperatively,
leading to postoperative pain [2]. Therefore, effective pain
management can not only significantly improve patient
postoperative comfort but also reduce the occurrence of
postoperative complications and accelerate patient
recovery [3]. Quadratus lumborum block (QLB) is a nerve
block anesthesia technique commonly used for analgesia
in lumbar and abdominal surgeries, aiming to block
branches of the thoracolumbar spinal nerves including the
iliohypogastric nerve and ilioinguinal nerve [4]. QLB has
been widely used in abdominal and hip surgeries both
domestically and internationally, characterized by good
block effect and wide block range. QLB also has positive
effects in reducing nausea and vomiting and shortening
postoperative bed rest time [5]. Some studies suggest that
due to different puncture approaches, QLB also has
significant differences in clinical effects [6]. In view of this,
this study will deeply explore the effects of different
ultrasound-guided approaches of QLB on postoperative
stress, microcirculation, and analgesic efficacy in patients.

1.1 General Data

This study was a prospective study. A total of 80
patients undergoing hysteroscopic surgery treated at the
910th Hospital of the Joint Logistics Support Force from
September 2020 to September 2023 were included as study
subjects. The patients were divided into a control group
and an observation group using a random number table.

(1) Inclusion criteria [7]:

(1) All patients met the surgical treatment indications;

(2) Patients and their families gave informed consent
for this study;

(3) Normal mental status.

(2) Exclusion criteria:

(1) Complicated with mental illness or cognitive
dysfunction;

(2) Presence of liver or kidney function abnormalities;

(3) History of drug abuse;

(4) Coagulation abnormalities;

(5) Conversion to open surgery.
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The control group age ranged from 36 to 55
(46.15%1.68) years; body mass index (BMI) (22.16+0.75)
kg/m?. The observation group age ranged from 34 to 54
(45.15£1.59) years; BMI (22.25+0.78) kg/m?. There were
no statistically significant differences in general
information between the two groups (P>0.05). This study
was approved by the Medical Ethics Committee of the
910th Hospital (Ethics Approval Number: Hospital
Medical Ethics [2025] No. 87).

1.2 Methods

Both groups underwent routine preparation after
entering the operating room, received oxygen inhalation
for 30 minutes before surgery, and were monitored for
electrocardiogram, peripheral oxygen saturation, etc.
Anesthesia induction was performed with 0.3-0.5 pg/kg
sufentanil (National Drug Approval Number H20203650,
Jiangsu Nhwa Pharmaceutical, 1 mL:50 pg) + 1.0-2.0
mg/kg propofol (National Drug Approval Number
H20123138, Jiangsu Nhwa Pharmaceutical, 20 mL:0.2 g)
+ 0.8 mg/kg rocuronium bromide (National Drug Approval
Number H20103235, North China Pharmaceutical, 5
mL:50 mg); muscle relaxants were discontinued at the end
of surgery.

Postoperatively, both groups received QLB for
analgesia, using ropivacaine hydrochloride (National Drug
Approval Number H20183151, Ruiyang Pharmaceutical,
100 mg:10 mL) as the analgesic drug. The ultrasound
probe was placed at the level of the anterior superior iliac
spine, near the mid-axillary line to the posterior axillary
line, and slid along the abdominal wall muscles dorsally.
The quadratus lumborum muscle was visible at the tail of
the muscle layer. Continuing to slide toward the posterior
midline until the level of L4, the quadratus lumborum muscle
could be clearly visualized, and puncture was initiated.

The control group received an anterior approach to the
quadratus lumborum. The patient was placed in the supine
position. The needle tip was passed from behind the probe
into the space between the quadratus lumborum and the
psoas major muscle, and 20 mL of 0.2% ropivacaine was
injected. Downward pressure on the quadratus lumborum
muscle shown by ultrasound indicated accurate injection.

The observation group received a supra-anterior
approach to the lateral arcuate ligament of the quadratus
lumborum. Under ultrasound guidance, the probe was
placed vertically on both costovertebral angles and parallel
to the spine. The needle was inserted from the posterior and
superior direction toward the inner and inferior side. When
the nerve block needle penetrated the erector spinae
muscle and quadratus lumborum muscle and reached the
anterior layer of the quadratus lumborum, an obvious
breakthrough sensation could be felt. At this point, the
needle reached the injection target area above the
diaphragm characterized by the "double-track sign," and
20 mL of 0.2% ropivacaine was injected. Downward
pressure on the diaphragm shown by ultrasound
visualization of the "double-track sign" indicated
successful puncture and injection.

1.3 Observation Indicators

(1) Pain score: Visual Analogue Scale (VAS) [8] was
used to assess patient pain levels at 2 hours (T1), 4 hours
(T2), 12 hours (T3), and 24 hours (T4) postoperatively. The
scale score ranged from 0 to 10 points (score proportional
to pain intensity).

(2) Stress indicators: Serum angiotensin (Ang)-1I and
cortisol (Cor) levels were measured by radioimmunoassay.

(3) Microcirculation indicators: A microcirculation
observer (Daowen Medical Technology) was used to detect
the morphology score of capillary loops and the blood flow
pattern score.

(4) Incidence of rescue analgesia and analgesia
satisfaction: Postoperative analgesic drug use within 24
hours was recorded. Satisfaction level was classified as
satisfied (does not affect daily activities, stable mood),
average (reduced daily activities, stable mood), and
dissatisfied (significantly limited activity, agitated mood).

(5) Adverse reactions: Bleeding, infection, dizziness,
headache, etc.

1.4 Statistical Methods

Data analysis was performed using SPSS 19.0
software. Measurement data conforming to normal
distribution were expressed as X =+s, and comparisons
were made using #-tests and one-way analysis of variance.
Comparisons at multiple time points were performed using
repeated measures analysis of variance, and pairwise
comparisons were performed using the LSD-t test. Count
data were expressed as case(%), and comparisons were
made using the chi-square test. Ranked data were
compared using the rank sum test. P<0.05 was considered
statistically significant.

2 Results

2.1 Comparison of VAS scores between the
two groups

The VAS scores of the two groups after surgery
showed statistically significant differences in the
interaction between groups, the effect of time, and the
interaction between group and time (P<0.05). The VAS
scores in the observation group were lower than those in
the control group at each time point T1 to T4 (P<0.05);
compared with T1 in the same group, the VAS scores at T2,
T3, and T4 in both groups were higher; compared with T2
in the same group, the VAS scores at T3 and T4 were
higher; compared with T3 in the same group, the VAS
score at T4 was higher (P<0.05). See Table 1.

Tab.1 Comparison of VAS scores between the two groups at
various time points after surgery (n=40, point, X %)

Group T Tz Ts Ta
Control group 1.65+0.34 2.35+0.49* 2.68+0.56%  3.48+0.49%¢
Observation group  0.15+0.58 0.58+0.49* 1.35+0.33® 2.4540.36%°
F/Phetween-group Value 228.431/0.001

F/Ptime value 156.786/0.001

F/Pinteraction value 5.210/0.002

Note: Compared with Ty, 2P<0.05;Compared with T, ®P<0.05; Compared
with T3, °P<0.05.
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2.2 Comparison of stress indicators between the
two groups

The intergroup effect and time effect of postoperative
Ang-II and Cor in the two groups were statistically
significant (P<0.05), while the interaction effect was not
statistically significant (P>0.05). The serum levels of Ang-
II and Cor in the observation group were lower than those
in the control group at each time point T1 to T4 (P<0.05).
Compared with T1 in the same group, the levels of Ang-II
and Cor at T2, T3, and T4 in both groups were higher;
compared with T2 in the same group, the levels of Ang-II
and Cor at T3 and T4 were higher; compared with T3 in
the same group, the levels of Ang-II and Cor at T4 were
higher (P<0.05). See Table 2.

2.3 Comparison of microcirculation indicators
between the two groups

The intergroup effect and time effect of the capillary
loop morphology score and blood flow pattern score after
surgery in the two groups were significant (P<0.05), while
the interaction effect was not statistically significant
(P>0.05). Compared with the control group, the
observation group had lower capillary loop morphology

scores and blood flow pattern scores at each time point T'1
to T4 (P<0.05). Compared with T1 in the same group, the
capillary loop morphology scores and blood flow pattern
scores at T2, T3, and T4 in both groups were higher;
compared with T2 in the same group, the capillary loop
morphology scores and blood flow pattern scores at T3 and
T4 were higher; compared with T3 in the same group, the
capillary loop morphology score and blood flow pattern
score at T4 were higher (P<0.05). See Table 3.

2.4 Comparison of analgesic effect at 24-hours
after surgery between the two groups

The incidence of rescue analgesia within 24-hours
after surgery in the observation group was lower than that
in the control group (P<0.05); the analgesic satisfaction in
the observation group was higher than that in the control
group (P<0.05). See Table 4.

2.5 Comparison of the incidence of adverse
reactions between the two groups

The difference in the total incidence of adverse reactions
between the two groups was not statistically significant
(P>0.05). See Table 5.

Tab.2 Comparison of Ang-II and Cor between two groups at various time points after surgery (n=40, nmol/L, X+s)

Ang-11

Cor

Group
Ti T2 T3

Ti Tz Ts Ty

Control group

220.49+16.81 212.95+15.59" 195.48+14.67°® 180.67+12.45%¢
Observation group 212.48+15.38 203.49+14.58" 183.86+12.76%* 170.45+11.05%

432.45+25.68 419.56+20.55° 396.58+19.59% 375.89+18.65%¢
420.56+24.59 407.89+£19.54* 381.69+17.56® 356.48+15.39%¢

F/Poctween-group value 18.362/<0.001
F/Piime value 45.290/<0.001
F/Pinteraction value 1.878/0.135

24.611/<0.001
58.730/<0.001
2.152/0.098

Note: Compared with T;, 2P<0.05;Compared with T,, P<0.05;Compared with T3, <P<0.05.

Tab.3 Comparison of postoperative microcirculation indicators between two groups at various time points (n=40, point, X+s)

Loop morphology score

Blood flow state score

Group T T2 T3 T4 T T2 T3 T4
Control group 1.2240.26 1.09+0.202 0.98+0.182 0.74+0.112b¢ 1.3040.25 1.19+0.212 1.05+0.18% 0.97+0.15%¢
Observation group 1.10+0.21 0.98+0.152 0.89+0.15 0.65+0.082¢ 1.25+0.23 1.06+0.192 0.90£0.16%° 0.74+0.1320¢
F/Pyetween-group Value 12.753/<0.001 27.890/<0.001

F/Ptime value 38.422/<0.001 49.656/<0.001

F/Pinteraction Value 1.531/0.208 1.924/0.126

Note: Compared with Ty, 2P<0.05;Compared with Ty, ®P<0.05;Compared with T3, °P<0.05.

Tab.4 Comparison of analgesic effects between two groups

24-hours after surgery [n=40, case(%)]

Analgesic satisfaction

Group Analgesic remedy - ——
Satisfied General Dissatisfied

Control group 15(37.50) 14(35.00) 18(45.00) 8(20.00)

Observation group 5(12.50) 30(75.00) 7(17.50)  3(7.50)

1*1Z value 6.667 3.452

P value 0.010 0.001

Tab.5 Comparison of the incidence rates of adverse reactions
between two groups [n=40, case(%)]

. . Dizziness and Total
Group Bleeding Infection headache  incidence (%)
Control group 5(12.50)  3(7.50) 2(5.00) 25.00
Observation group 1(2.50) 2(5.00) 1(2.50) 10.00
x* value 3.117
P value 0.078

3 Discussion

Day surgery has developed rapidly and been applied
both domestically and internationally, characterized by
safety, painlessness, and comfort [9]. Hysteroscopic
surgery, as one of the common gynecological day surgeries,
has gained recognition from clinicians and patients in
gynecological surgery. Although it has the advantage of a
short duration, a series of operations during the procedure
such as endometrial curettage, cervical dilation, and
pressurized uterine distension can easily bring significant
pain and discomfort to patients. Therefore, the
requirements for anesthesia during the surgical procedure
are extremely high, necessitating adequate sedation and
analgesia for patients [10]. Currently, during the
perioperative period, surgical and anesthetic operations
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can induce strong stress responses, resulting in a series of
neuroendocrine reactions, leading to massive secretion of
glucocorticoids, suppressing the patient's immune function,
and affecting the patient's subsequent recovery and quality
of life [11-12]. Currently, ultrasound-guided nerve blocks
combined with general anesthesia are commonly used in
clinical practice to complete abdominal surgeries.
Commonly used nerve blocks include QLB, transversus
abdominis plane block, and posterior rectus sheath block
[13]. Some studies have reported that QLB has clear
analgesic effects, a wider block plane, and fewer
postoperative complications. However, the mechanism of
QLB is complex, and different approaches can affect the
effect of nerve blockade [6,14]. Therefore, exploring the
effects of different ultrasound-guided QLB approaches on
the postoperative recovery of hysteroscopic patients is
crucial.

The study by Sonawane et al. [15] systematically
integrated the fascial diffusion pathways and nerve
coverage of QLB, clearly stating that QLB can achieve
analgesic coverage of the thoracic, abdominal, and pelvic
regions through the continuity of the thoracolumbar fascia
system. The thoracolumbar fascia is closely related to the
diffusion of local anesthetics in QLB, and it consists of an
anterior layer, a middle layer, and a posterior layer [16].
The thoracolumbar fascia communicates with different
potential anatomical spaces at different levels, so the key
to the block plane of QLB lies in the thoracolumbar fascia
[17]. Different approaches produce different analgesic
effects. Both the supra-anterior approach to the lateral
arcuate ligament of the quadratus lumborum and the
anterior approach to the quadratus lumborum are suitable
for abdominal surgery. The supra-anterior approach to the
lateral arcuate ligament of the quadratus lumborum refers
to using the lateral arcuate ligament of the diaphragm as
the boundary and targeting the subfascia of the quadratus
lumborum between the 6th rib and the transverse process
of the 1st lumbar vertebra as the target area for blockade
[18]. From a theoretical anatomical perspective, the supra-
anterior approach to the lateral arcuate ligament of the
quadratus lumborum has a wider block range and a more
precise block effect. In contrast, the puncture area of the
anterior approach to the quadratus lumborum is between
the psoas major muscle and the quadratus lumborum
muscle, i.e., the anterior layer of the thoracolumbar fascia,
targeting the anterior layer of the thoracolumbar fascia
between the 10th rib and the transverse process of the 4th
lumbar vertebra, and its block effect is inferior to that of
the supra-anterior approach to the lateral arcuate ligament
of the quadratus lumborum [19]. The study by Liao
Chunying et al. [20] affirmed the superiority of the supra-
anterior approach to the lateral arcuate ligament of the

quadratus lumborum in open radical hysterectomy for
cervical cancer. In this study, the VAS scores, serum Ang-
IT and Cor levels, capillary loop morphology scores, and
blood flow pattern scores in the observation group at T1,
T2, T3, and T4 were all lower than those in the control
group; the serum Ang-II and Cor levels in the observation
group at T1, T2, T3, and T4 were lower than those in the
control group; compared with the control group, the
observation group had lower capillary loop morphology
scores and blood flow pattern scores at all time points;
compared with T1, the VAS scores, Ang-II and Cor levels,
capillary loop morphology scores, and blood flow pattern
scores in both groups at T2, T3, and T4 were higher;
compared with T2, the VAS scores, Ang-II and Cor levels,
capillary loop morphology scores, and blood flow pattern
scores at T3 and T4 were higher; compared with T3, the
VAS scores, Ang-II and Cor levels, capillary loop
morphology scores, and blood flow pattern scores at T4
were higher. Compared with the control group, the
observation group had a lower incidence of rescue
analgesia within 24 hours postoperatively and higher
analgesia satisfaction. The results of this study indicate that
the supra-anterior approach to the lateral arcuate ligament
of the quadratus lumborum has a faster onset, wider block
plane, and better postoperative analgesic effect than the
anterior approach to the quadratus lumborum. Analysis of
the reasons: During ultrasound-guided anterior QLB,
because the anterior layer of the thoracolumbar fascia may
mix with the posterior renal fascia and the fascia of the
quadratus lumborum muscle itself, it is difficult to
distinguish under ultrasound, greatly reducing the success
rate of the block. In contrast, the supra-anterior approach
to the lateral arcuate ligament of the quadratus lumborum
is a modified version of the subcostal anterior QLB. It
allows the local anesthetic to be injected directly above the
lateral arcuate ligament, so the anesthetic can directly enter
the thoracic paravertebral space without needing to
overcome the resistance of the arcuate ligament, with a
block duration of up to 24 hours. The supra-anterior
approach to the lateral arcuate ligament of the quadratus
lumborum greatly improves the success rate of the block
and provides better postoperative analgesic effects [14].

In summary, compared with the anterior approach to
the quadratus lumborum, the application of the supra-
anterior approach to the lateral arcuate ligament of the
quadratus lumborum in hysteroscopic surgery can reduce
postoperative stress responses in patients, optimize
analgesic effects and microcirculation, and has higher
safety.
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Abstract: Objective To investigate the effects of ultrasound - guided quadratus lumborum block (QLB) via different
approaches on stress, microcirculation, and postoperative analgesia in patients undergoing hysteroscopic surgery.
Methods A total of 80 patients scheduled for hysteroscopic surgery at the 910th Hospital of the Joint Logistic Support
Force from September 2020 to September 2023 were selected as the study subjects. They were randomly divided into a
control group and an observation group using a random number table method. Both groups received ultrasound - guided
QLB for analgesia. The control group underwent the anterior approach to the quadratus lumborum muscle (n=40), while
the observation group underwent anterolateral approach to the lateral supra-arcuate ligament (n=40). The Visual Analog
Scale (VAS) was used to assess pain levels at 2 hours (T,), 4 hours (T,) , 12 hours (T:) , and 24 hours (T,)
postoperatively. Differences in stress indicators [angiotensin Il (Ang- Il ), cortisol (Cor) ] and microcirculation indicators
(loop morphology score and blood flow state score in nailfold microcirculation) were compared between the two groups.

The incidence of postoperative 24-hour analgesic rescue, analgesic satisfaction, and the occurrence of adverse reactions
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were recorded for both groups. Results Repeated measures analysis of variance showed that for VAS scores, stress

indicators, and microcirculation indicators, the between-group effects and time effects were statistically significant (P<

0.05), but the between-group X time interaction effects for stress and microcirculation indicators were not statistically

significant (P>0.05). The VAS scores and serum levels of Ang- Il and Cor, as well as loop morphology and blood flow

state scores at T, to Ty in the observation group, were lower than those in the control group (P<0.05). The incidence of

24 -hour postoperative analgesic rescue in the observation group was lower than that in the control group (12.50% vs

37.50% , x’=6.667,P=0.010) , and analgesic satisfaction was superior to the control group (Z=3.452, P=0.001). There

was no statistically significant difference in the incidence of adverse reactions between the control group and observation

group (25.00% vs 10.00%, x’=3.117,P=0.078). Conclusion For patients undergoing hysteroscopic surgery, ultrasound-

guided QLB at the lateral supra-arcuate ligament demonstrates superior effects on postoperative stress , microcirculation,

and analgesia compared to the anterior approach QLB, with a high safety profile.

Keywords: Ultrasound; Quadratus lumborum block; Hysteroscopy; Stress; Microcirculation; Postoperative analgesia
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Tab.1  Comparison of VAS scores between the two groups at
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Tab.2 Comparison of stress indicators between two groups at various time points after surgery (n=40, x+s)
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Tab.3 Comparison of postoperative microcirculation indicators between two groups at various time points

(n=40, point, Xts)
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Tab.4 Comparison of analgesic effects between two groups

24 hour postoperatively [1n=40, case(%) ]
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Tab.5 Comparison of the incidence rates of adverse reactions

between two groups [n=40, case(%) ]
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