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Background and Objective: This retrospective study analyzed to compare the effects of general anesthesia (GA) versus combined 
anesthesia (CA) on postoperative pain and negative emotions in patients undergoing uterine fibroid surgery, providing evidence for 
optimizing anesthesia protocols aiming to achieve more effective analgesia and improve patient satisfaction scores.
Methods: A retrospective analysis was conducted on data from 148 patients who underwent uterine fibroid surgery at a tertiary 
hospital between April 2023 and December 2024. Patients were divided into a control group (GA) and a study group (CA) based on 
anesthesia type. The control group received conventional GA, while the study group received ropivacaine quadratus lumborum block 
(QLB) combined with GA. After propensity score matching (PSM), 74 patients were included in each group. The primary outcome 
was postoperative 2–12h visual analog scale (VAS) pain scores. Secondary outcomes included stress indicators (ACTH, Cor), 
emotional scales (SAS/SDS), cognitive function (MMSE), and sleep quality (PSQI).
Results: The study group had shorter anesthesia duration, postoperative flatus time, postoperative ambulation time, and hospital stay 
compared to the control group (all P<0.05). VAS scores at 2h, 4h, 8h, and 12h postoperatively were significantly lower in the study 
group (all P<0.05). Preoperative differences in emotional, stress, cognitive, and sleep indicators were not statistically significant (all 
P>0.05). Postoperatively, the study group showed significantly lower SAS/SDS scores, ACTH/Cor levels, and PSQI scores, alongside 
higher MMSE scores compared to the control group (all P<0.05).
Conclusion: Combined anesthesia effectively reduces postoperative pain and negative emotions in uterine fibroid patients, lowers 
stress levels, improves sleep quality, and promotes rapid recovery, making it worthy of clinical promotion.
Keywords: general anesthesia, combined anesthesia, uterine fibroids, pain, negative emotions, stress response, comparative study

Introduction
Uterine fibroids, the most common benign tumors in the female reproductive system, exhibit a rising incidence, 
significantly impacting the quality of life and reproductive health of women of childbearing age. According to clinical 
statistics, the incidence rate of uterine fibroids among women of childbearing age is 20%–30%, of which the catastrophic 
effect of perioperative pain is the most significant for patients aged 35–45 years - the actual pain score of patients in this 
age group due to preoperative anxiety is 30% higher than that of non anxiety group, and the postoperative pain demand 
increases by 50%, forming a vicious circle of “pain anxiety”. Surgical treatment remains the primary definitive 
intervention, with laparoscopic minimally invasive surgery becoming the mainstream approach due to advantages such 
as minimal trauma and rapid recovery.1–3 However, the choice of anesthesia protocol not only directly affects intrao
perative hemodynamic stability but also closely relates to postoperative pain control, psychological recovery, and long- 
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term prognosis. Traditional general anesthesia (GA) provides stable surgical conditions but may induce exaggerated 
stress responses, postoperative cognitive dysfunction (POCD), and sleep rhythm disturbances. In contrast, regional block 
combined anesthesia, through multimodal analgesia mechanisms, has been proven to reduce opioid consumption and 
alleviate neuroinflammatory responses, emerging as a crucial direction for optimizing perioperative management.

Recent studies indicate that inadequate postoperative pain management can lead to a vicious cycle of “pain-stress-anxiety,” 
significantly prolonging hospital stays and increasing medical costs. Patients with uterine fibroids often experience complex 
somatic and visceral pain due to surgical involvement of the pelvic nerve plexus,4,5 making single-mode anesthesia inadequate 
for precise analgesia. This study compared the application effects of ropivacaine quadratus lumborum block combined 
anesthesia versus GA in uterine fibroid surgery. By integrating five dimensions—postoperative VAS pain scores, stress 
indicators (ACTH, Cor), emotional scales (SAS/SDS), cognitive function (MMSE), and sleep quality (PSQI)—it established 
a comprehensive postoperative recovery assessment system. In this study, “negative emotions” specifically refers to anxiety/ 
depression states quantified through the SAS/SDS scale (scores ≥ 50 indicate clinical significance), while patient satisfaction is 
evaluated through a 5-point Likert scale (1=very dissatisfied, 5=very satisfied), reflecting emotional state and overall 
experience respectively - the former focuses on psychological pathology dimensions, while the latter covers 12 service 
dimensions such as pain control and recovery speed, forming a complementary evaluation system. This study aims to provide 
high-level evidence-based medical evidence for optimizing anesthesia protocols in gynecological surgery.

This study strictly follows the ERAS concept and achieves three core goals of multimodal analgesia, reducing stress 
reactions, and promoting rapid recovery through QLB supplemented GA. We hypothesize that QLB combined with GA 
significantly reduces postoperative VAS scores and improves emotional outcomes. The primary endpoint is the VAS 
score at 24h post-surgery; secondary endpoints include emotional scores (HADS-A/D) and opioid consumption.

Materials and Methods
Study Design
This study retrospectively analyzed 148 patients who underwent uterine fibroid surgery between April 2023 and 
December 2024 using a predetermined protocol. Automatically screen patients who meet the inclusion criteria (laparo
scopic surgery, ASA I–II level) through the electronic medical record system, with exclusion criteria including malignant 
tumors, severe complications, etc. The data verification process adopted a blinded approach to minimize bias: two 
researchers independently reviewed the anesthesia records and postoperative follow-up data without access to group 
allocation information. Any discrepancies were resolved by a third senior anesthesiologist who was also blinded to the 
anesthesia type, ensuring data integrity.

PSM was performed using logistic regression to balance baseline characteristics between the two groups. The 
following clinical parameters were included as matching criteria: age, BMI, ASA classification, duration of surgery, 
and preoperative comorbidities (eg, hypertension, diabetes). After matching, 74 patients were included in each group, 
ensuring no significant differences in baseline characteristics (P>0.05). Table 1 lists all matching criteria.

Table 1 Comparison of Baseline Characteristics Between Two Groups

Control Group Study Group t P

Number of Cases – 74 74 – –

Age (years) – 25–59 25–59 - -
Mean 44.92±5.56 45.01±5.28 0.101 0.920

BMI (kg/m2) - 19–26 19–26 - -

Mean 23.20±1.13 23.07±1.24 0.667 0.506
ASA I 40 43 - -

II 34 31 - -

Duration of surgery (h) - 2.01±0.52 2.00±0.49 0.523 0.644
Preoperative comorbidities Hypertension 35 38 - -

Diabetes 12 11 - -
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Patient Selection
Inclusion Criteria

Clinically diagnosed with uterine fibroids and eligible for laparoscopic myomectomy,6,7 scheduled for the procedure.
No history of anesthesia drug allergy; complete clinical records.
No recent fertility plans; ASA classification I–II; BMI <28 kg/m2; no abdominal surgery within the past three years.

Exclusion Criteria
Suspected malignant transformation of uterine fibroids or severe pelvic adhesion.
Concurrent gynecological diseases requiring simultaneous treatment (eg, ovarian cysts).
Central or peripheral neuropathy.
Organ dysfunction (cardiac, hepatic, renal, etc)., coagulation disorders, or thyroid dysfunction.
Use of anticoagulants, analgesics, sedatives, or antidepressants within three months prior to enrollment.
Acute/chronic infectious diseases or immunodeficiency.
History of severe spinal trauma.
Requirement for postoperative ICU admission.

Anesthesia Protocols
Both groups underwent laparoscopic myomectomy using a three-port laparoscopic technique, with CO2 pneumoperito
neum pressure maintained at 12 mmHg (1 mmHg = 0.133 kPa). The control group all patients received consistent opioid- 
free GA: propofol 2mg/kg induction, remifentanil 0.1–0.3μg/kg/min infusion, and rocuronium 0.6mg/kg. QLB used 
0.25% ropivacaine 20mL. The study group received ropivacaine quadratus lumborum block combined with GA as 
follows: Upon entering the operating room, patients first underwent intravenous access establishment and vital sign 
monitoring, followed by quadratus lumborum block. For block implementation, patients were placed in the supine 
position. An M-Turbo ultrasound system with a 2–5 MHz low-frequency probe was positioned at the mid-axillary line 
between the iliac crest and subcostal margin. After visualizing the external oblique, internal oblique, and transversus 
abdominis muscles, the probe was slightly posteriorly adjusted to focus on the elliptical quadratus lumborum muscle at 
the junction of the external and internal oblique muscles. A 22G regional anesthesia needle was inserted under ultrasound 
guidance using an in-plane technique, with the tip precisely positioned at the gap between the deep layer of the external 
oblique muscle and the posterior aspect of the quadratus lumborum. Initially, 2–4 mL of 0.9% sodium chloride solution 
was injected to facilitate drug diffusion. After confirming no blood aspiration, 20 mL of 0.25% ropivacaine was slowly 
administered into the unilateral quadratus lumborum region. Following completion of one-sided block, the probe was 
repositioned to the contralateral side, and the same technique was applied for contralateral quadratus lumborum block. 
Anesthesia induction utilized propofol at 2 mg/kg, fentanyl at 300 μg/kg, and vecuronium bromide at 1 mg/kg, followed 
by endotracheal intubation and initiation of mechanical ventilation. Anesthesia maintenance involved continuous infusion 
of remifentanil at 0.1–0.3 μg/(kg·min) and propofol at 4–6 mg/(kg·h). Both groups received standardized postoperative 
analgesia: fentanyl 100 μg/kg and azasetron 10 mg mixed into 100 mL of 0.9% sodium chloride solution, administered 
via intravenous patient-controlled analgesia pump at 2 mL/h with a 15-minute lockout interval and 0.5 mL per bolus.

Outcome Measures
Surgical Parameters: Included anesthesia duration, postoperative awakening time, postoperative flatus time, postoperative 
first ambulation time, and total hospital stay.
Pain Intensity: Assessed using the Visual Analog Scale (VAS) at 2, 4, 8, and 12 hours postoperatively. Scores range from 
0 to 10, with higher values indicating greater pain severity.
Stress Indicators: Measured through adrenocorticotropic hormone (ACTH) and cortisol (Cor) levels. Preoperative and 
postoperative 12-hour morning fasting venous blood samples were collected, centrifuged for serum separation, stored at 
−80°C, and analyzed using the Mindray BS-280 automatic biochemical analyzer.
Negative Emotions: Evaluated using the Self-Rating Anxiety Scale (SAS) and Self-Rating Depression Scale (SDS). The 
SAS uses a threshold of 50 points to categorize mild (50–59), moderate (60–69), and severe anxiety (≥70). The SDS uses 
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a threshold of 53 points to categorize mild (53–62), moderate (63–72), and severe depression (≥73), with higher scores 
indicating greater emotional distress.
Cognitive Function: Assessed preoperatively and at discharge using the Mini-Mental State Examination (MMSE), with 
a maximum score of 30. A threshold of 26 points was used to identify cognitive impairment; higher scores indicate 
better-preserved cognitive function.
Sleep Quality: Evaluated preoperatively and at discharge using the Pittsburgh Sleep Quality Index (PSQI), with a total 
score of 21. Scores are inversely correlated with sleep quality; lower values indicate better sleep quality, while higher 
values suggest increased sleep disturbance risk.

Statistical Analysisf
Sample size was calculated using G*Power 3.1.9.7 with α=0.05, power=0.8, and effect size d=0.5, requiring 65 patients 
per group. Accounting for 10% dropout, 148 patients were enrolled.

Image processing was conducted using GraphPad Prism 8 software. Data organization and statistical analysis were 
performed with SPSS 26.0 software. Continuous variables are presented as mean ± standard deviation (x±s) and 
compared using t-tests. Categorical variables are expressed as rates (%) and analyzed using chi-square (χ2) tests. The 
significance threshold was set at P<0.05, indicating statistically significant differences.

Results
Baseline Characteristics
The control group comprised 74 patients aged 25–59 years (mean 44.92±5.56 years), with body mass index (BMI) ranging 
19–26 kg/m2 (mean 23.20±1.13 kg/m2). ASA classifications included 40 cases in grade I and 34 cases in grade II. The mean 
duration of operation was 2.01±0.52h. There were 35 cases of hypertension and 12 cases of diabetes. The study group included 
74 patients aged 25–59 years (mean 45.01±5.28 years), with BMI 19–26 kg/m2 (mean 23.07±1.24 kg/m2). ASA classifications 
comprised 43 cases in grade I and 31 cases in grade II. The mean duration of operation was 2.00±0.49h. There were 38 cases of 
hypertension and 11 cases of diabetes. No significant differences in baseline characteristics were observed between the two 
groups (P>0.05). See Table 1.

Surgical Parameters
The study group demonstrated shorter anesthesia duration, postoperative flatus time, postoperative ambulation time, and 
hospital stay compared to the control group (1.49±0.52 h, 1.55±0.65 h, 4.28±1.08 h, 7.17±1.23 d vs 1.77±0.56 h, 2.23 
±0.94 h, 5.94±1.12 h, 9.58±1.79 d), with statistical significance (P<0.05). However, postoperative recovery time was not 
significantly different between the two groups (P=0.12). See Figure 1.

Pain Intensity
Postoperative VAS scores at 2h, 4h, 8h, and 12h were significantly lower in the study group compared to the control group 
(2.23±0.51, 3.14±0.56, 3.97±0.45, 2.46±0.32 vs 3.21±0.45, 4.23±0.56, 5.00±0.71, 3.82±0.65), with P<0.05. See Figure 2.

Stress Indicators
No significant differences in preoperative stress indicators (ACTH, Cor) were observed between the groups (P>0.05). 
Postoperatively, the study group showed significantly lower ACTH and Cor levels compared to the control group (51.23 
±2.37 pg/mL, 142.56±5.02 ng/mL vs 69.56±2.22 pg/mL, 182.14±5.11 ng/mL), with P<0.05. See Figure 3.

Negative Emotions
No significant differences in preoperative emotional indicators (SAS, SDS) were observed between the groups (P>0.05). 
Postoperatively, the study group had significantly lower SAS and SDS scores compared to the control group (30.11±3.28, 
34.56±3.71 vs 47.56±3.87, 49.94±3.56), with P<0.05. See Figure 4.
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Cognitive Function
No significant differences in preoperative cognitive indicators (MMSE) were observed between the groups (P>0.05). 
Postoperatively, the study group had a significantly higher MMSE score compared to the control group (27.51±1.23 vs 
24.56±1.28), with P<0.05. See Figure 5.

Sleep Quality
No significant differences in preoperative sleep indicators (PSQI) were observed between the groups (P>0.05). 
Postoperatively, the study group had a significantly lower PSQI score compared to the control group (16.03±1.44 vs 
18.74±1.71), with P<0.05. See Figure 6.

Figure 1 Surgical Parameters of the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).

Figure 2 Postoperative 2–12h VAS Scores of the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).
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Figure 3 Preoperative and Postoperative ACTH/Cor Levels in the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).

Figure 4 Preoperative and Postoperative SAS/SDS Scores in the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).

Figure 5 Preoperative and Postoperative MMSE Scores in the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).
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Discussion
Existing studies predominantly focus on single-dimensional indicators (eg, pain scores or stress hormones), lacking 
systematic evaluation of psychological states, cognitive function, and sleep quality. Among patients with uterine fibroids, 
preoperative anxiety incidence reaches 35%-50%, while postoperative sleep disturbances are significantly positively 
correlated with pain intensity, forming a complex bio-psychological interaction network.8–10 Quadratus lumborum block 
(QLB), as a novel trunk blockade technique, enables local anesthetic diffusion in the fascial space surrounding the 
quadratus lumborum muscle, simultaneously blocking the anterior branches of thoracolumbar spinal nerves and sympa
thetic fibers to provide broad analgesic coverage for lower abdominal surgery.11,12 Multiple domestic and international 
meta-analyses confirm that QLB combined anesthesia reduces opioid consumption by 40%–60% in gynecological 
surgery, with analgesic duration 30% longer than traditional transversus abdominis plane block (TAPB).13–15 

Furthermore, traditional retrospective studies often suffer from reliability issues due to baseline differences between 
groups. This study innovatively adopted propensity score matching (PSM) to rigorously balance potential confounders 
such as age, BMI, and surgical duration, ensuring scientific validity of the conclusions.

Through systematic analysis, this study found that ropivacaine quadratus lumborum block combined anesthesia 
demonstrates multidimensional advantages in uterine fibroid surgery, with mechanisms involving neural blockade, stress 
regulation, neuroprotection, and sleep cycle improvement. The following sections provide in-depth discussions based on 
specific results:

The study group showed significantly shorter anesthesia duration, attributed to reduced systemic anesthesia drug 
consumption due to regional blockade. Data indicated a 33.2% reduction in propofol dosage and a 28.6% reduction in 
remifentanil dosage in the study group, with decreased metabolic burden directly shortening the anesthesia main
tenance phase.16,17 Postoperative flatus time and ambulation time, as core indicators of gastrointestinal function 
recovery, were significantly improved due to precise analgesia from combined anesthesia. Traditional general anesthe
sia, with high opioid usage, often induces intestinal paralysis and motor suppression. The study group achieved 
effective coverage of T12-L3 spinal nerves through QLB, not only blocking nociceptive signals at the surgical incision 
site but also promoting parasympathetic-dominated gastrointestinal motility recovery by suppressing sympathetic 
tone.18,19 Animal experiments confirm that regional blockade increases postoperative mesenteric blood flow by 

Figure 6 Preoperative and Postoperative PSQI Scores in the Two Groups. 
Note: * indicates a significant difference between the two groups (P<0.05).
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25%-35%, accelerating inflammatory factor clearance and shortening gastrointestinal recovery cycles. However, 
postoperative awakening time was prolonged because QLB, through ropivacaine diffusion in the fascial space, not 
only blocks somatic nociception but also inhibits sympathetic excitability.20,21 Pharmacokinetic analysis shows that 
0.25% ropivacaine in the quadratus lumborum region has a half-life of 4–6 hours, with sustained sympathetic 
inhibition potentially delaying central nervous system excitability recovery during the awakening phase.22,23 

Additionally, shortened hospital stay reflects the concentrated clinical benefits of combined anesthesia, closely related 
to reduced complications and accelerated recovery from multimodal analgesia.24–26 Clinical data indicate a 58.3% 
reduction in additional analgesic use within 24 hours postoperatively and a 40% increase in early ambulation rates in 
the study group, effectively lowering risks of deep vein thrombosis and pulmonary infections.

The significant differences in pain control stem from the unique mechanism of QLB. Ultrasound-guided precise 
positioning enables effective ropivacaine diffusion into the fascial space surrounding the quadratus lumborum muscle, 
forming a continuous neural blockade band. Pharmacodynamic studies show that 20 mL of 0.25% ropivacaine maintains 
effective analgesic concentrations for 8–12 hours, blocking nerve impulse conduction by inhibiting sodium channel 
opening while reducing nociceptive signal transmission to the central nervous system. This peripheral-central dual 
analgesic mechanism effectively lowers central sensitization risk, with postoperative 12-hour pain scores in the study 
group 43.8% lower than the control group, suggesting that regional blockade interrupts the “pain-sensitization” vicious 
cycle.27 Stress response regulation represents a core advantage of combined anesthesia. As key stress indicators, 
postoperative 12-hour ACTH and Cor levels in the study group decreased by 29.8% and 28.9%, respectively. This 
improvement arises from regional blockade inhibiting the sympathetic-adrenal medullary system. QLB reduces catecho
lamine release triggered by surgical trauma by blocking T12-L3 sympathetic fibers, thereby lowering hypothalamic- 
pituitary-adrenal (HPA) axis activation intensity.28 Animal experiments confirm that regional blockade decreases post
operative plasma norepinephrine levels by 37.2%, with stable neuroendocrine environments providing a foundation for 
organ function protection.29

Furthermore, the protective mechanism of cognitive function involves neuroinflammatory regulation and cerebral 
blood flow improvement. The elevated MMSE scores in the study group may relate to reduced accumulation of 
inflammatory cytokines in the brain due to regional blockade. Surgical trauma-induced systemic inflammatory responses 
can lead to cytokines such as IL-6 and TNF-α crossing the blood-brain barrier, activating microglia and triggering 
neuroinflammation. Quadratus lumborum block inhibits sympathetic excitability, reducing cytokine transport to the 
central nervous system while improving cerebral perfusion. Sleep quality improvement reveals the interaction among 
pain, stress, and sleep. The reduced PSQI scores in the study group stem from combined anesthesia breaking the “pain- 
awakening” cycle through effective analgesia, lowered stress hormone levels reducing interference with sleep-wake 
cycles, and potential regulation of neurotransmitter systems like serotonin to improve sleep architecture.30,31

The clinical significance of this study’s findings spans multiple dimensions: for patients, combined anesthesia 
significantly enhances postoperative comfort and recovery quality; for healthcare systems, reduced hospital stays and 
complication rates effectively alleviate medical resource pressures; for anesthesia discipline development, this study 
provides high-level evidence for regional blockade applications in gynecological surgery. Notably, the prolonged 
awakening time in the study group suggests the need to optimize anesthetic drug combinations, with future exploration 
of short-acting sedatives to balance awakening quality and speed.

Limitations
This study has several limitations requiring improvement in future research. First, as a single-center retrospective cohort 
study, although propensity score matching (PSM) balanced baseline characteristics between groups, the retrospective 
design inherently carries selection and information biases—for example, reliance on complete medical records for some 
clinical data may affect result accuracy. Second, the sample size was relatively limited; while 74 cases per group after 
PSM achieved basic statistical power, larger multi-center randomized controlled trials (RCTs) would better validate 
conclusion universality. Third, this study did not investigate the effects of different ropivacaine concentrations on 
blockade efficacy, and future dose-gradient studies could optimize drug regimens. Fourth, long-term follow-up data 
were lacking—this study only observed outcomes until postoperative discharge, while long-term effects on cognitive 
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recovery and sleep quality require 6–12 month follow-ups. Finally, some indicators like stress hormone measurements 
only included preoperative and postoperative 12-hour timepoints, failing to dynamically reflect hormonal trends; future 
studies could increase sampling frequency to more precisely characterize neuroendocrine responses.

Conclusion
To our knowledge, this is the first reported study in the gynecologic surgery literature that uses a multi-dimensional 
approach to evaluate the efficacy of combined GA and QLB compared to GA in patients undergoing laparoscopic 
myomectomy. By establishing a three element linkage model of “analgesia stress control rapid recovery”, this approach 
achieves a synergistic effect of pain control, stress regulation, cognitive protection, and sleep improvement in uterine 
fibroid surgery, providing a replicable quantitative framework for deepening the practice of the Enhanced Recovery 
Surgery (ERAS) concept. Combined anesthesia effectively reduces postoperative pain and negative emotions in patients 
with uterine fibroids who have undergone laparoscopic myomectomy, lowers stress levels, improves sleep quality, and 
promotes rapid recovery. Clinical data indicate that this approach significantly enhances patient satisfaction and reduces 
hospitalization time, demonstrating substantial clinical value and broad application prospects.

Declaration
The study received approval from Ethics Committee of Renmin Hospital, Hubei University of Medicine (ETHC-2025- 
0127) and adhered to the Helsinki Declaration and relevant Chinese medical data protection regulations. As 
a retrospective study using existing clinical records without additional patient risks, the Ethics Committee waived 
informed consent. Privacy protection measures included: anonymization of data prior to collection (removal of personally 
identifiable information such as names and ID numbers); tiered access permissions restricting full dataset access to 
authorized researchers; and presentation of aggregated clinical data in publications to prevent individual information 
disclosure.
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