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Objective: This study compares the effects of total intravenous anesthesia (TIVA, Group A), general anesthesia combined with
transversus abdominis plane block and rectus sheath block (TAPB+RSB, Group B), and general anesthesia combined with quadratus
lumborum block at the lateral supra-arcuate ligament (QLB-LSAL, Group C) on postoperative pain and recovery in patients under-
going laparoscopic myomectomy.

Methods: This was a prospective, single-center, randomized controlled trial involving 120 patients (1:1:1 randomization). The
primary outcome was the visual analog scale (VAS) score for oxytocin-induced uterine contraction pain at 24 hours postoperatively
(T16). Secondary outcomes included postoperative analgesic efficacy, intraoperative anesthetic consumption, hemodynamics, recovery
indicators, and adverse reactions.

Results: Group C exhibited significantly lower oxytocin-induced contraction VAS scores than Groups B and A, with Group B also
lower than A (all P<0.05). Postoperatively, Group C had the lowest resting/exercise VAS scores, analgesic pump presses, and rescue
analgesia needs within 48 hours (P<0.05). Intraoperatively, Group C required the least propofol, remifentanil, and sufentanil,
demonstrated superior hemodynamic stability, faster recovery/extubation, shorter PACU stays, better muscle strength, and higher
QoR-15 scores (all P<0.05). PONV incidence was lower in Group C than A (P<0.05). No significant differences were found in patient
demographics, operative/hospitalization time, or sleep quality, and no major block-related complications occurred.

Conclusion: General anesthesia combined with QLB-LSAL can effectively alleviate postoperative uterine contraction pain, reduce
the need for anesthetic drugs during and after surgery, promote early recovery, and does not increase the risk of complications, making
it an optimized anesthesia protocol for laparoscopic myomectomy.

Keywords: laparoscopic myomectomy, quadratus lumborum block, TAP block, rectus abdominis sheath block, multimodal analgesia,
ERAS

Introduction

Uterine fibroids are the most common benign tumors in reproductive-aged women, with an incidence of approximately
20%-40%." Laparoscopic myomectomy has become the preferred surgical method due to its minimal invasiveness and
rapid recovery.” However, postoperative pain (resulting from incisions, pneumoperitoneum stimulation, and visceral

pain)’ still severely affects the quality of recovery and increases the demand for opioids.* Traditional opioid analgesia is
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accompanied by significant adverse reactions such as nausea, vomiting, and respiratory depression.” In multimodal
analgesic strategies, regional nerve block, as a key component, can effectively reduce opioid consumption and promote
postoperative rehabilitation.®®

Transversus abdominis plane block (TAPB) blocks the abdominal wall somatic nerves (T6-L1) and is effective for
incisional pain.”'® Rectus sheath block (RSB) blocks the anterior cutaneous branches of T7-T12, providing supplemental
analgesia for midline incisions.”'” Both have been widely used in abdominal surgery. Quadratus lumborum block (QLB)
is believed to block both somatic and visceral pain through diffusion of local anesthetics into the paravertebral space and
the thoracolumbar fascia.'' Among its approaches, the quadratus lumborum block at the lateral supra-arcuate ligament
(QLB-LSAL) theoretically provides more extensive cephalad diffusion, potentially blocking the sympathetic trunks and
visceral afferent fibers, which may be particularly beneficial for uterine contraction pain.'*'* Ultrasound-guided
technology has further improved the accuracy and safety of the block."

Despite these potential advantages, direct comparative studies of TAPB+RSB versus QLB-LSAL in laparoscopic
myomectomy are insufficient, and their impact on the quality of postoperative recovery still requires high-level
evidence.'>° Moreover, acute postoperative pain, if poorly controlled, may transition to chronic pain; regional blocks
may reduce this risk, an aspect rarely discussed in previous studies.

Therefore, this study aimed to compare the effects of three regimens (TIVA alone, general anesthesia combined with
TAPB+RSB, and general anesthesia combined with QLB-LSAL) on perioperative analgesic efficacy, anesthetic con-
sumption, postoperative recovery quality, and adverse reactions in patients undergoing laparoscopic myomectomy, to
provide high-level clinical evidence for finding the optimal multimodal analgesic regimen.

Materials and Methods
Study Design and Ethics

This was a prospective, single-center, randomized controlled trial approved by the Ethics Committee of Guangxi Zhuang
Autonomous Region People’s Hospital (approval number: KY-ZC-2024-008) and registered at ClinicalTrials.gov (regis-
tration number: ChiCTR2600118008). The study was conducted in accordance with the principles of the Declaration of
Helsinki. All subjects signed written informed consent before participation.

Study Population

From September 2024 to June 2025, female patients scheduled for elective laparoscopic myomectomy were recruited.
Inclusion criteria: aged 18-65 years, ASA physical status I-III, BMI 18-28 kg/m?. Exclusion criteria included: long-term
use of analgesics/opioids, history of substance abuse, infection at the puncture site, coagulation disorders, allergy to study
drugs, severe organ dysfunction, or inability to cooperate with assessments.

Randomization and Blinding

Using a computer-generated block randomization sequence (block size of 6), 120 patients were randomly divided into
three groups in a 1:1:1 ratio (40 patients per group). The random allocation scheme was sealed in opaque envelopes. The
operator performing the nerve block was aware of the grouping, but the researchers responsible for anesthesia manage-
ment, data collection, postoperative follow-up, and statistical analysis were blinded to the grouping.

Anesthesia and Nerve Block Protocols

General Anesthesia Protocol

All patients received standardized general anesthesia. Induction: sequential intravenous injection of midazolam 0.04 mg/
kg, etomidate 0.3 mg/kg, sufentanil 0.5 pg/kg, and rocuronium 0.8 mg/kg (Etomidate was chosen for induction for its
hemodynamic stability, avoiding the hypotension often seen with propofol). Tracheal intubation was performed followed
by mechanical ventilation. Maintenance: continuous intravenous infusion of propofol 4-12 mg/(kg-h) and remifentanil
0.1-0.4 pg/(kg-min), with intermittent intravenous boluses of sufentanil as needed during surgery to maintain hemody-
namic fluctuations within 20% of the baseline value and BIS between 40-60.
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Nerve Block Protocol
For Groups B and C, bilateral nerve blocks were performed by a senior anesthesiologist with more than 200 relevant
block experiences under ultrasound guidance after general anesthesia induction and before surgical skin incision.
Group B (TAPB+RSB group): Inject 10 mL of 0.4% ropivacaine into the TAP plane and the posterior sheath of the
rectus abdominis muscle on each side (a total of 20 mL on each side, with a total of 40 mL on both sides).
Group C (QLB-LSAL group): bilateral lumbar muscle block (QLB-LSAL) guided by ultrasound was performed in
the lateral position. Inject 20 mL of 0.4% ropivacaine on each side (total amount of 40 mL on both sides).

Postoperative Analgesia

All patients received a uniform formula intravenous patient-controlled analgesia (PCA) pump postoperatively. Formula:
sufentanil 2 pg/kg + dexmedetomidine 1.6 pg/kg + tropisetron 10 mg, diluted to 200 mL with normal saline. Settings:
background infusion 4 mL/h, bolus dose 3 mL/time, lockout time 15 minutes. If the resting VAS score >4 points, PCA
was used first; if ineffective after 5 minutes, 5 ug of sufentanil was intravenously injected in the post-anesthesia care unit
(PACU), and 5 mg of dezocine was intravenously injected in the ward for rescue analgesia.

Outcome Measures

Time Points

Continuous observation time points were set as follows: TO (before induction of anesthesia in the operating room), T1
(after intubation), T2 (5 minutes before skin incision), T3 (5 minutes after skin incision), T4 (30 minutes during surgery),
T5 (end of surgery), T6 (awake), T7 (extubation), T8 (5 minutes after extubation), T9 (10 minutes after extubation), T10
(20 minutes after extubation), T11 (30 minutes after extubation), T12 (discharge from PACU to ward), T13 (2 hours
postoperatively), T14 (6 hours postoperatively), T15 (12 hours postoperatively), T16 (24 hours postoperatively), T17
(48 hours postoperatively).

Outcome Indicators
Primary outcome: VAS score for uterine contraction pain at 24 hours postoperatively (T16). (Oxytocin was given as a 20
U intraoperative intravenous infusion, followed by a 24-hour postoperative maintenance infusion).

Secondary outcomes:

a. Analgesic efficacy: Resting and movement (leg elevation 15° and abduction 30°) VAS scores at T8—T17; effective
presses of PCA pump within 24 hours and 48 hours postoperatively; number of patients requiring rescue
analgesia; cumulative dosage of rescue drugs (sufentanil, dezocine).

b. Intraoperative and recovery conditions: Total intraoperative consumption of propofol, remifentanil, and sufentanil;
mean arterial pressure and heart rate at TO-T11; time from the end of anesthesia to awakening (T0-T6), time from
awakening to extubation (T6-T7), and PACU stay time; Ramsay sedation score (T6-T12), Lovett muscle strength
score (T8-T17), QoR-15 score (postoperative day 1 and 2), AIS score (postoperative night 1 and 2); time of first
PCA pump press, first ambulation time, first flatus time, and postoperative hospital stay.

c. Safety: Occurrence of adverse reactions such as nausea, vomiting, dizziness, hypotension, and respiratory
depression within 48 hours postoperatively; nerve block-related complications (eg., local anesthetic toxicity,
hematoma, nerve injury).

Sample Size and Statistical Analysis

The sample size was calculated based on the intergroup difference in the primary outcome (VAS score for uterine
contraction pain at 24 hours postoperatively). According to preliminary pilot studies, the expected means (standard
deviations) of the three groups were: Group C 1.0 (0.5), Group B 2.0 (1.0), Group A 2.5 (1.0). Setting a=0.05 and
power=90%, each group required at least 34 cases. Considering a 15% dropout rate, 40 cases were finally included in
each group.
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SPSS 26.0 software was used for analysis. Measurement data conforming to normal distribution were expressed as
mean+tstandard deviation, and intergroup comparison was performed using one-way analysis of variance (ANOVA) or
repeated measures analysis of variance; those not conforming to normal distribution were expressed as median (inter-
quartile range) and analyzed using Kruskal-Wallis H-test. Count data were expressed as number (percentage), and y’-test
or Fisher’s exact test was used. All tests were two-tailed, and P<0.05 was considered statistically significant.

Results

123 female patients who underwent elective laparoscopic myomectomy were included in the eligibility assessment.
During the experiment, one patient in Group A requested to withdraw from the study midway, and one patient in Group
B was excluded from the study due to switching to open surgery during the operation; One case in Group C was excluded
from the study due to unclear ultrasound imaging, and ultimately 120 patients completed the experiment and were
included in the analysis (Figure 1).

Baseline Characteristics

There were no statistically significant differences in general data including age, body mass index (BMI), and American
Society of Anesthesiologists (ASA) physical status classification, as well as the duration of nerve block operation,
surgical duration, and anesthetic duration among the three groups (P>0.05), indicating a well-balanced baseline and good
comparability (Table 1).

Selection of patients for
laparoscopic myomectomy
(n=123)

l

Randomized

{

|

Group A: Complete
intravenous anesthesia
group (n=41)

Group B: Bilateral transverse

abdominal muscle level +

rectus abdominis sheath
block group(n=41)

Group C: Bilateral lumbar

ligamentum curvatum (n=41)

quadratus muscle block
performed via the

Early withdrawal
(n=1)

Included in
Analysis (n=40)

surgery (n=1)

Open abdominal

Included in
Analysis (n=40)

Poor ultrasound
contrast (n=1)

Included in
Analysis (n=40)

Primary outcome: VAS of oxytocin-induced uterine contraction pain at 24h (T16). Secondary
outcomes: analgesia, anesthetic use, hemodynamics, recovery, adverse events.

l

Analysed (n=120) |

Figure | CONSORT flow diagram of the randomized controlled trial.
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Table | Comparison of General Data Among the Three Groups (x * )

Group Age Height Body Weight | BMI ASA (n) Duration of Surgical Anesthetic
(Years) (cm) (kg) (kg/m?) Nerve Block Duration Duration

Operation (min) | (min) (min)

Group A | 38.93#5.11 158.91+4.10 | 56.88+6.37 22.63+2.17 | 1 (2), 1 37), () | - 124.30+33.40 156.28+35.49

Group B 39.55+5.64 158.53+4.02 | 57.53+7.47 22.81+£2.50 | 1(2),11(36), 1l (2) | 2.96+0.42 119.30+40.85 152.08+42.20

Group C | 41.18+4.95 158.50+£5.45 | 58.05+6.33 23.10%£2.07 | 1(2), 1 37), 1 (1) | 3.16+£0.47 122.10+37.98 150.05+44.41

F/H value | F=2.06 F=0.13 F=0.33 F=0.52 H=0.46 t=1.991 F=0.21 F=0.26

P value 0.13 0.87 0.72 0.59 0.8 0.06 0.82 0.78

Notes: TA t-test was used to compare Group B with Group C.ASA: American Society of Anesthesiologists physical status classification; I, I, and Il indicate ASA grades |, II,

and lll, respectively.

Comparison of VAS Scores After Intravenous Oxytocin Infusion

The visual analog scale (VAS) scores of oxytocin-induced uterine contraction pain in Group C were significantly lower
than those in Groups A and B at each time point from T9 to T16 postoperatively (P<0.05), and the scores in Group
B were also lower than those in Group A (P<0.05) (Figure 2).

Comparison of Intraoperative Anesthetic Drug Consumption

There were statistically significant differences in the total consumption of intraoperative anesthetic drugs among the three
groups (P<0.05). The intraoperative dosages of propofol (457.00£99.35 mg), remifentanil (0.88+0.21 mg) and sufentanil
(31.13+4.23 pg) in Group C were significantly lower than those in Group A (propofol: 609.25+120.35 mg, remifentanil:
1.414+0.25 mg, sufentanil: 41.88+5.16 pg) and Group B (propofol: 549.25+138.37 mg, remifentanil: 1.194+0.29 mg,
sufentanil: 37.00+4.96 ng). In addition, the intraoperative dosages of the above three anesthetic drugs in Group B were
also significantly lower than those in Group A.
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Figure 2 Comparison of VAS scores of uterine contraction pain after intravenous oxytocin infusion among the three groups. * Compared with Group A, P < 0.05; #
Compared with Group B, P < 0.05. T9: 10 minutes after extubation; T10: 20 minutes after extubation; T |: 30 minutes after extubation; T 12: discharge from PACU to ward;
T13: 2 hours postoperatively; T14: 6 hours postoperatively; T15: 12 hours postoperatively; T16: 24 hours postoperatively.
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Comparison of Hemodynamic Indicators

There were no significant differences in mean arterial pressure (MAP) and heart rate (HR) among the three groups at TO,
T1, T4, and T5. At T3 and T6-T11 with obvious stress responses, the fluctuations of MAP and HR in Group C and
Group B were smaller than those in Group A (P<0.05), while there was no significant difference between Group C and

Group B (Figures 3 and 4).

Comparison of Postoperative Pain and Analgesia-Related Indicators

From T8 to T17 postoperatively, the VAS scores at rest and during exercise in Group C were significantly lower than
those in Groups A and B (P<0.05), and the scores in Group B were also lower than those in Group A (P<0.05).
Specifically, the resting VAS score and exercise VAS score in Group C were 1.0 (1.0,1.0) and 3.0 (3.0,4.0) at 24 h post-
operatively, and 1.0 (0.0,1.0) and 3.0 (2.0,3.0) at 48 h postoperatively, which were lower than those in Groups A and B at
the corresponding time points. Moreover, the increase amplitude of VAS score during exercise in Group C was
significantly smaller than that in the other two groups. The usage of postoperative patient-controlled analgesia (PCA)
pump and rescue analgesia is shown in Table 2, with Group C showing the optimal outcomes in all related indicators.
Specifically, at 24 h and 48 h postoperatively, the number of PCA pump presses in Group C was significantly lower than
that in Groups A and B (P<0.05), and Group B also had fewer presses than Group A (P<0.05). The number of patients
requiring rescue analgesia at 24 h and 48 h was significantly lower in Group C than in Groups A and B (P<0.05). No
patient in Group C required sufentanil or dezocine for rescue analgesia, whereas the amounts of these rescue analgesics
used in Groups A and B showed significant differences (P<0.05), with Group B requiring significantly less than Group
A (P<0.05) (Table 2).

1 T T T 1 T T il T T T
+€roup A (General Anesthesia Alone)
—i—emup B (General Anesthesia +TAPB+RSB)
+Group C (General Anesthesia +QLB-LSAL) * * * * * * *
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Mean blood pressure (mmHg)
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80—

To T4 T2 Ts Ta Ts Ts T7 Ts To T1o0 T11

70

Figure 3 Trend of MAP changes at each time point among the three groups. *Comparison between Group A and Groups B and C, P<0.05, whereas the comparison
between Group B and Group C, P>0.05.T0: before induction of anesthesia; T1: after intubation; T2: 5 minutes before skin incision; T3: 5 minutes after skin incision; T4:
30 minutes during surgery; T5: end of surgery; T6é: awake; T7: extubation; T8: 5 minutes after extubation; T9: 10 minutes after extubation; T10: 20 minutes after extubation;

T11: 30 minutes after extubation.
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Figure 4 Trend of HR changes at each time point among the three groups. *Comparison between Group A and Groups B and C, P<0.05, whereas the comparison between
Group B and Group C, P>0.05.TO: before induction of anesthesia; T1: after intubation; T2: 5 minutes before skin incision; T3: 5 minutes after skin incision; T4: 30 minutes

during surgery; T5: end of surgery; Té: awake; T7: extubation; T8: 5 minutes after extubation; T9: 10 minutes after extubation; T10: 20 minutes after extubation; TII:
30 minutes after extubation.

Comparison of Postoperative Recovery Indicators
Anesthesia Recovery-Related Indicators

The awakening time (25.08+7.16 min), extubation time (29.15+8.12 min) and post-anesthesia care unit (PACU) stay time
(49.43£10.12 min) in Group C were significantly shorter than those in Group A (35.00+£12.36 min, 38.05+13.35 min, -
64.03£10.67 min) and Group B (32.88+9.26 min, 35.75+9.47 min, 58.45+12.23 min) (P<0.05), and there was no
significant difference between Group A and Group B.

Muscle Strength and Sedation Scores

From T8 to T14, the Lovett muscle strength scores in Group C were significantly higher than those in Groups A and
B (P<0.05), and this difference was particularly obvious from T8 to T12; the scores in Group B were also higher than
those in Group A from T8 to T12 (P<0.05). Specifically, the Lovett muscle strength scores at T8 were 2.73+0.45 in
Group A, 3.03+0.28 in Group B, and 3.28+0.45 in Group C; the scores at T10 were 2.9340.35 in Group A, 3.10+0.30 in
Group B, and 3.70+0.46 in Group C. The differences in scores among the three groups gradually narrowed from T15
onwards, and all reached 5.00+0.00 at T16 and T17 with no statistical significance.

Table 2 Comparison of Postoperative Analgesia-Related Indicators Among the Three Groups

Item Group A Group B Group C FIHI)(2 value P value
PCA pump press times at 24 h (¥ + ) 2.95%1.13 2.35+0.80* 1.15+£0.48% | F=51.20 <0.001
PCA pump press times at 48 h (¥ £ ) 0.80+0.69 0.73+0.51 0.25+0.44*# | F=16.09 <0.001
Cases requiring rescue analgesia at 24 h [n (%)] 9 (22.50%) 5 (12.50%) 0 (0.00%)* x2= 10.78 <0.01
Cases requiring rescue analgesia at 48 h [n (%)] 10 (25.00%) 5 (12.50%) 0 (0.00%)* ¥*=12.80 <0.01
Rescue dosage of sufentanil (ug) (¥ £ s) 22.50+23.63 12.50£20.94* | 0.00+0.00%# H=19.15 <0.001
Rescue dosage of dezocine (mg) (x =+ s) 2.50+2.77 1.25+2.19% 0.00+0.00%# H=18.37 <0.001

Notes: *P<0.05 vs Group A; #P<0.05 vs Group B; One-way analysis of variance (ANOVA) was used for PCA pump press times; Chi-square test was used for
the number of cases requiring rescue analgesia; Kruskal-Wallis H-test was used for rescue dosage.
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From T6 to T12, the Ramsay sedation scores in Group C were significantly lower than those in Groups A and
B (P<0.05), and the scores in Group B were also lower than those in Group A (P<0.05). The Ramsay sedation scores at
T6 were 2.85+0.43 in Group A, 2.73+£0.45 in Group B, and 2.45+0.38 in Group C; the scores at T12 were 2.70+0.46 in
Group A, 2.58+0.45 in Group B, and 2.33+0.42 in Group C. This trend was consistent with the differences in
intraoperative anesthetic drug consumption among the three groups.

Quality of Recovery and Rehabilitation Indicators
The scores of postoperative quality of recovery-15 (QoR-15) and Athens Insomnia Scale (AIS) among the three groups
are shown in Table 3. On the 1st and 2nd days postoperatively, the QoR-15 scores in Group C were significantly higher
than those in Groups A and B (P<0.05), and the scores in Group B were also higher than those in Group A (P<0.05);
there were no significant differences in AIS scores among the three groups on the first two postoperative nights (Table 3).
The first PCA pump press time in Group C (8.06+£2.53 h) was significantly later than that in Group A (2.44+1.73 h)
and Group B (3.38+2.44 h), and the duration of the first postoperative ambulation episode in Group C (4.15+0.73 min)
was significantly longer than that in Group A (2.75%1.01 min) and Group B (3.45+0.85 min) (all P<0.05). There were no
significant differences in the first flatus time (Group A: 34.9147.69 h, Group B: 34.42+7.35 h, Group C: 32.06+8.42 h)
and postoperative hospital stay (Group A: 107.46+£17.68 h, Group B: 106.83+18.94 h, Group C: 103.55+14.90 h) among
the three groups.

Comparison of Postoperative Adverse Reactions
The incidence of nausea and vomiting in Group A (45.0%, 18/40) was significantly higher than that in Group B (27.5%,
11/40) and Group C (12.5%, 5/40) (P<0.05), and the incidence in Group C was significantly lower than that in Group
B (P<0.05). The incidence of dizziness was 10.0% (4/40) in Group A, 7.5% (3/40) in Group B and 2.5% (1/40) in Group
C, with no significant difference among the three groups.

No adverse reactions such as somnolence, hypotension, urinary retention, pruritus, delirium, or respiratory depression
were observed in all patients. No complications related to nerve block such as local anesthetic toxicity, hematoma, or
nerve injury occurred in Groups B and C after the nerve block operation.

Discussion

This study confirmed that in patients undergoing laparoscopic myomectomy, general anesthesia combined with quadratus
lumborum block at the lateral supra-arcuate ligament (QLB-LSAL) is significantly superior to TIVA alone or general
anesthesia combined with TAPB+RSB in controlling postoperative visceral pain and promoting early recovery. The core
advantage lies in the potent inhibition of oxytocin-induced uterine contraction pain by QLB-LSAL (from 10 minutes
after extubation to 24 hours postoperatively). We hypothesize that QLB-LSAL achieves specific blocking of visceral
nociceptive stimulation by blocking the thoracolumbar sympathetic trunks or visceral afferent fibers.”'** In contrast,

TAPB+RSB mainly acts on the abdominal wall somatic nerves and has limited effect on visceral pain,®***

explaining
why Group B was inferior to Group C for contraction pain.

Excellent visceral analgesia brought comprehensive perioperative benefits to the QLB-LSAL group. The preemptive
analgesic effect significantly reduced intraoperative propofol and opioid requirements,'** leading to more stable

hemodynamics and faster awakening and extubation.”® Continuous adequate postoperative analgesia translated into the

Table 3 Comparison of Postoperative Quality of Recovery and Sleep Quality Scores Among the Three Groups (X =+ s)

Item Group A Group B Group C F value P value
QoR-15 score on the Ist postoperative day 89.88+6.05 91.43+5.85* 103.85+£5.27*# 77.39 <0.001
QoR-15 score on the 2nd postoperative day 105.88+6.19 106.03+3.93 116.98+4.87+# 69.04 <0.001
AlS score on the Ist postoperative night 8.52+0.95 7.95+0.88 7.45+0.84 2.46 0.09
AlS score on the 2nd postoperative night 7.95+0.85 6.86+0.81 6.23+0.78 2.63 0.08

Notes: *P<0.05 vs Group A; #P<0.05 vs Group B; Repeated measures ANOVA was used; QoR-15 score: intergroup F=65.27, P<0.001; intragroup F=304.18,
P<0.001; interaction F=5.44, P<0.01. AlS score: intergroup F=2.52, P=0.08; intragroup F=34.76, P<0.001; interaction F=0.45, P=0.64.
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lowest PCA pump usage, rescue analgesia needs, and opioid consumption, thereby reducing opioid-related adverse

events. Consequently, patients in the QLB-LSAL group achieved better early lower limb muscle strength recovery,”’**

higher QoR-15 scores, and earlier first ambulation,”°

underscoring its key role in accelerated rehabilitation.
Regarding safety, the significant reduction in opioid dosage in Group C resulted in a markedly lower incidence of
postoperative nausea and vomiting compared to Group A.>'**? No complications were attributed to any ultrasound-guided
nerve block, consistent with the high safety profile of ultrasound-guided regional blocks reported in the literature.?*~**
Although the QLB-LSAL group showed advantages in many recovery indicators, hospital stay did not differ significantly
among groups, suggesting that discharge decisions may be influenced by non-pain factors (eg., institutional protocols,

social reasons).

Limitations

Several limitations should be acknowledged. First, sensory blockade could not be assessed immediately after the block
because the procedure was performed under general anesthesia. Nonetheless, all blocks were performed by experienced
anesthesiologists (>200 prior procedures) under ultrasound guidance, and no clinical signs of block failure (eg.,
hemodynamic responses to skin incision or excessive incisional pain) were observed. Thus, the actual failure rate is
likely negligible. Future studies could perform blocks before anesthesia induction or assess sensory levels after
emergence. Second, the 48-hour follow-up is too short to evaluate long-term analgesic effects or acute-to-chronic pain
transition. Third, the sample size, while adequate for the primary outcome, is underpowered to detect rare complications.
Fourth, we did not perform subgroup analyses based on ropivacaine dosage. Further research should optimize local
anesthetic protocols, extend follow-up, and assess chronic pain outcomes.

Risk-Benefit Consideration

The use of QLB-LSAL involves injection of a relatively large volume of local anesthetic (40 mL of 0.4% ropivacaine),
which carries a potential risk of local anesthetic systemic toxicity (LAST). In our study, no signs of LAST were observed,
likely due to ultrasound guidance, slow intermittent injection, and the use of ropivacaine, which has a lower cardiac
toxicity profile. The benefits — reduced opioid consumption, better pain control, earlier mobilization — outweighed these
theoretical risks in our patient population. However, clinicians should remain vigilant.

Conclusion

In conclusion, general anesthesia combined with QLB-LSAL provides specific analgesia for visceral pain in patients
undergoing laparoscopic myomectomy. By reducing perioperative anesthetic requirements, it may promote early func-
tional recovery and improve the quality of recovery without increasing surgical risks. These findings suggest that this
regimen is a viable anesthetic option for laparoscopic myomectomy.
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