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Background: Laparoscopic cholecystectomy (LC) is a common procedure for treating gallbladder diseases, and effective post-
operative pain control is essential for improving recovery quality. Erector spinae plane block (ESPB) and quadratus lumborum plane
block (QLB) are two regional anesthesia techniques used for pain management in abdominal surgeries. However, a direct comparison
of these techniques for pain control and recovery quality in LC is limited.

Methods: This retrospective study analyzed 301 patients who underwent LC between January 2021 and December 2022. Patients
were assigned to either the ESPB group (n=135) or QLB group (n=166) based on the regional anesthesia technique received. The
primary outcomes included postoperative pain scores (measured using the Visual Analog Scale, VAS) and recovery quality (measured
using the Quality of Recovery-40 (QoR-40) questionnaire). Secondary outcomes included opioid consumption, time to first ambula-
tion, length of hospital stay, and incidence of complications such as aspiration pneumonia.

Results: The QLB group showed significantly lower pain scores at 6, 12, and 24 hours postoperatively compared to the ESPB group
(P<0.05). Furthermore, the QLB group had superior QoR-40 scores, indicating better overall recovery, including physical, emotional,
and functional domains (P<0.001). The total opioid consumption was significantly reduced in the QLB group (P<0.001). Additionally,
patients in the QLB group had a shorter time to first ambulation and a reduced length of hospital stay. No significant differences in
postoperative complications were observed between the two groups.

Conclusion: QLB provides better analgesic effects and improved recovery quality compared to ESPB in patients undergoing
laparoscopic cholecystectomy. This suggests that QLB may be a more effective option for postoperative pain management and faster
recovery. Further prospective studies are needed to confirm these findings and assess the long-term benefits of QLB.

Keywords: erector spinae plane block, quadratus lumborum plane block, laparoscopic cholecystectomy, postoperative pain
management, analgesia

Introduction

Laparoscopic cholecystectomy (LC) is widely regarded as the gold standard for the treatment of symptomatic gallstones
and chronic cholecystitis. This minimally invasive procedure offers significant advantages over open surgery, including
shorter hospital stays, reduced postoperative pain, and quicker recovery times.' > However, despite these advantages,
effective postoperative pain management remains one of the most important aspects of recovery. Uncontrolled post-

operative pain can lead to complications such as delayed mobilization, prolonged hospitalization, and increased opioid
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consumption.*> Additionally, inadequate pain control can hinder recovery, increasing the risk of deep vein thrombosis,
pulmonary complications, and muscle atrophy. Therefore, optimizing pain management strategies in LC is crucial for
improving patient outcomes and facilitating early recovery.

Opioid-based analgesia, though effective, is associated with adverse effects such as nausea, vomiting, and respiratory
depression, prompting the search for alternative pain management strategies. Regional anesthesia techniques have gained
attention for providing effective, opioid-sparing analgesia. Among them, the erector spinae plane block (ESPB) and
quadratus lumborum plane block (QLB) are promising approaches for abdominal surgery, including LC.° ESPB
provides dorsal and ventral rami blockade through injection near the erector spinae muscle, while QLB achieves wider
analgesia by spreading local anesthetic to the lumbar plexus. Although both have shown efficacy in LC, direct
comparisons of their analgesic and recovery effects remain limited.'® While other regional anesthesia techniques such
as subcostal transversus abdominis plane (TAP) block, thoracic paravertebral block (TPVB), and rectus sheath block
(RSB) have been explored for postoperative pain management in LC, they primarily target somatic pain and offer limited
visceral coverage. In contrast, both erector spinae plane block (ESPB) and quadratus lumborum block (QLB) provide
broader somatic and visceral analgesia with favorable safety profiles, making them particularly suitable for comparison in
this setting.

While there is increasing evidence supporting the use of ESPB and QLB for pain management in abdominal
surgeries, direct comparisons of their analgesic efficacy and recovery outcomes in LC patients are limited. Some studies
suggest that QLB may provide superior pain relief, particularly for visceral pain, while others show that ESPB may be
more effective for somatic Dear author, please check and advise if the heading levels are correct.'’"'? Moreover, the
effects of these techniques on opioid consumption, functional recovery, and overall quality of recovery have not been
comprehensively evaluated in a large cohort of LC patients. Therefore, this retrospective study aimed to compare the
analgesic efficacy and recovery quality of erector spinae plane block and quadratus lumborum plane block in patients
undergoing laparoscopic cholecystectomy, with postoperative pain as the primary outcome and recovery quality as
a secondary outcome.

Materials and Methods

Patient Selection Study Design and Participants

This was a retrospective cohort study conducted at Huai’an Second People’s Hospital from January 2023 to
December 2023. A total of 301 patients who underwent laparoscopic cholecystectomy (LC) during this period were
included in the study. Inclusion criteria were: (1) patients aged >18 years; (2) diagnosis of gallstones or chronic
cholecystitis requiring laparoscopic cholecystectomy; (3) availability of complete perioperative data; and (4) no history
of contraindications for regional anesthesia. Exclusion criteria were: (1) patients with contraindications to regional
anesthesia (eg, allergy to local anesthetics, infection at the injection site); (2) patients who had undergone open
cholecystectomy or other forms of abdominal surgery during the same hospitalization; and (3) patients with incomplete
follow-up or missing outcome data. Patients were categorized into the ESPB or QLB groups based on the regional block
performed intraoperatively, as documented in anesthesia records. The choice of block was determined by the attending
anesthesiologist’s clinical judgment and ultrasound proficiency. Both groups were matched for demographic and surgical
variables to minimize selection bias.

Regional Anesthesia Techniques

All patients underwent standardized general anesthesia with propofol, sevoflurane, and short-acting opioids (fentanyl or
remifentanil) as needed. No long-acting opioids were administered intraoperatively. Postoperative analgesia consisted of
multimodal therapy, including scheduled acetaminophen and/or nonsteroidal anti-inflammatory drugs (NSAIDs).
Intravenous morphine or equivalent opioids were given as rescue medication when the visual analog scale (VAS) pain
score exceeded 4. In this study, two types of regional anesthesia techniques were used: erector spinae plane block (ESPB)
and quadratus lumborum plane block (QLB). Both blocks were performed under real-time ultrasound guidance by
experienced anesthesiologists to ensure accurate needle placement and adequate local anesthetic spread. The QLB was
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performed under ultrasound guidance with local anesthetic injection between the quadratus lumborum and thoracolumbar
fascia. This approach provides somatic and visceral analgesia through cranial spread to the thoracic paravertebral space,
rather than direct lumbar plexus blockade.

The ESPB was performed using a single-shot technique. The procedure was carried out at the level of the T7-T9
transverse processes, as this location targets the dorsal and ventral rami of the spinal nerves that provide sensory
innervation to the upper abdominal region. The patient was positioned in a sitting or lateral decubitus position, depending
on their comfort and cooperation. An ultrasound probe was placed in the longitudinal orientation over the transverse
process at the desired level.

Once the needle insertion site was identified, a 22-gauge, 50-mm needle was inserted in the in-plane approach. The
needle was advanced to the muscle-plane junction between the erector spinae muscle and the transverse process. After
confirming the correct needle position, 20-25 mL of 0.375% ropivacaine was injected into the plane.
A hydrodissection effect was achieved, allowing for diffusion of the local anesthetic around the spinal nerves. The
goal of this block was to provide effective analgesia by blocking the sensory nerves innervating the abdominal wall
and the peritoneum.

The QLB was performed at the level of the L2—L3 transverse processes, where the quadratus lumborum muscle lies.
This block targets the lumbar plexus and is particularly effective for providing analgesia to the lower abdomen, including
the gallbladder area, which is relevant for laparoscopic cholecystectomy. The patient was positioned in a lateral decubitus
position with the side to be blocked facing upward. The ultrasound probe was placed in a longitudinal orientation over
the L2-L3 transverse processes to identify the quadratus lumborum muscle.

Using a 22-gauge, 50-mm needle, the anesthesiologist inserted the needle in the in-plane approach and
advanced it towards the lumbar fascia at the anterior border of the quadratus lumborum. After confirming the
needle position with a small amount of saline injection to check for any resistance or spread, 20-25 mL of 0.375%
ropivacaine was injected into the fascial plane between the quadratus lumborum and the transversalis fascia. This
injection blocks the lumbar plexus, providing effective visceral analgesia, which is particularly beneficial for
abdominal surgeries.

Both ESPB and QLB were performed immediately before the induction of general anesthesia, ensuring the maximum
effect of the block by the time the surgical procedure began. The effectiveness of the block was monitored by assessing
the sensory levels and postoperative pain scores, as both blocks are known to provide effective somatic and visceral

analgesia.

Data Collection and Outcome Measures
Patient data were extracted from the hospital’s electronic medical records, including demographic information, medical
history, and perioperative details. The primary outcomes were:

Postoperative pain: assessed at 6, 12, and 24 hours postoperatively using the Visual Analog Scale (VAS), with scores
ranging from 0 (no pain) to 10 (worst possible pain). Opioid consumption: the total amount of morphine equivalents
consumed during the first 24 hours after surgery.

Recovery Quality was assessed using the Quality of Recovery-40 (QoR-40) questionnaire, which evaluates post-
operative recovery across multiple domains, including physical comfort, emotional state, physical independence,
psychological support, and overall recovery. The QoR-40 is a validated tool with 40 items scored from 0 to 10, with
higher scores indicating better recovery quality.

The primary outcome was the visual analog scale (VAS) pain score at 12 hours postoperatively. Secondary outcomes
included VAS scores at other time points (2, 6, and 24 hours), total opioid consumption within 24 hours, quality of
recovery (QoR-15) scores, and the incidence of postoperative nausea, vomiting, or other complications such as aspiration
pneumonia.

Incidence of complications: including nausea, vomiting, and aspiration pneumonia, which were recorded by the
nursing staff during the hospital stay. Aspiration pneumonia was diagnosed based on clinical symptoms, radiological

findings, and sputum cultures, when available.
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Statistical Analysis

Continuous variables were expressed as mean + standard deviation (SD) for normally distributed data and median with
interquartile range (IQR) for non-normally distributed data. Categorical variables were expressed as frequencies and
percentages. Between-group comparisons for continuous variables were performed using the independent-samples -test
or Mann—Whitney U-test, depending on the data distribution. For categorical variables, the chi-square test or Fisher’s
exact test was used. To analyze the effects of the two regional anesthesia techniques on postoperative pain and recovery,
a multivariate regression model was constructed, adjusting for potential confounders such as age, gender, comorbidities
(hypertension, diabetes), and baseline swallowing function. Statistical significance was defined as a two-tailed P-value
< 0.05.

All statistical analyses were performed using SPSS version 25.0 (IBM Corp., Armonk, NY, USA). Additionally,
survival curves for time to first ambulation and length of hospital stay were generated using the Kaplan-Meier method,
and comparisons were made using the Log rank test. A post hoc power analysis was conducted based on the primary
outcome (VAS pain score). With a sample of 301 patients and a mean intergroup difference of 1.0 (SD 2.0), the study
achieved a statistical power of 0.87 (a = 0.05, p = 0.20), indicating adequate power to detect clinically relevant
differences.

Ethical Considerations

The study was approved by the Ethics Committee of Huai’an Second People’s Hospital (Approval No. HEYLL202205,
2022-05-09). As a retrospective study, informed consent was waived due to the use of anonymized patient data. The
study adhered to the ethical principles outlined in the Declaration of Helsinki, and patient confidentiality was maintained
by de-identifying all collected data.

Results

Patient Inclusion and Exclusion

A total of 345 patients who underwent laparoscopic cholecystectomy between January 2021 and December 2022 were
initially screened for eligibility. After applying the inclusion and exclusion criteria, 301 patients were included in the final
analysis. Patients were categorized into two groups based on the regional anesthesia technique they received: 135 patients
in the ESPB group and 166 patients in the QLB group. The exclusion criteria included patients who had contraindications
to regional anesthesia (such as allergy to local anesthetics or infection at the injection site), those who had undergone
open cholecystectomy, and those with incomplete follow-up data. The process of patient inclusion and exclusion is
outlined in Figure 1.

Baseline Characteristics

The baseline demographic and clinical characteristics of the two groups are shown in Table 1. The mean age of the cohort
was 62.5 + 9.6 years for the ESPB group and 61.9 + 10.2 years for the QLB group (P = 0.568). There were no significant
differences between the groups in terms of gender distribution, with 55% of patients in the ESPB group and 57% in the
QLB group being male. Regarding comorbidities, hypertension and diabetes mellitus were prevalent in both groups, but
no significant differences in the incidence of these conditions were observed between the two groups (hypertension: P =
0.257; diabetes mellitus: P = 0.248). Smoking history, alcohol consumption, and previous abdominal surgeries were also
comparable across both groups. There were no significant differences in BMI, with the mean BMI being 25.6 + 3.8 in the
ESPB group and 25.3 + 3.5 in the QLB group (P = 0.461).

Swallowing Function and Postoperative Pain

Postoperative pain was evaluated using the Visual Analog Scale (VAS) at 6, 12, and 24 hours after surgery. As shown in
Table 2, the QLB group had significantly lower VAS scores at all time points compared to the ESPB group. At 6 hours,
the QLB group had a VAS score of 2.1 + 1.3, while the ESPB group had a VAS score of 3.5 = 1.6 (P < 0.001). At
12 hours, the QLB group reported a VAS score of 2.3 + 1.2, compared to 3.9 + 1.7 in the ESPB group (P = 0.002). By
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Diagnosis patients who underwent
cholecystectomy between January 2023 and The following patients were excluded from
December 2023 (n=524) the study

1. Contraindications to regional anesthesia
(e.g., allergy to local anesthetics,
infection at the injection site) (N=16);

2. Undergone open cholecystectomy or
other forms of abdominal surgery during
the same hospitalization (n=195);

3. Incomplete follow-up or missing
outcome data (N=12).

Patients who underwent laparoscopic cholecystectomy
(N=301)

ESPB group (n=135) | | QLB group (n=166) |

Figure | Flowchart of patient inclusion and exclusion, in patients who underwent laparoscopic cholecystectomy cohort.

24 hours, the pain scores were 2.2 + 1.1 in the QLB group and 3.8 + 1.5 in the ESPB group (P < 0.001). Additionally, the
QLB group had a lower incidence of aspiration pneumonia (5.2%) compared to the ESPB group (12.5%) (P = 0.022),
suggesting that QLB may provide superior visceral pain control, thus reducing the risk of complications such as

aspiration pneumonia.

Opioid Consumption and Length of Hospital Stay
In terms of opioid consumption, patients in the QLB group used significantly fewer opioids during the first 24 hours
postoperatively. The mean opioid consumption in the QLB group was 16.4 + 5.2 mg of morphine equivalents, compared

Table | Baseline Demographic and Clinical Characteristics of Patients in the ESPB and QLB Groups

Variable Category ESPB Group (n=135) | QLB Group (n=166) | P-value
Age (years) Mean + SD 623 £95 61.8 %102 0.568
Gender Male 74 (54.8%) 95 (57.2%) 0.462
Female 61 (45.2%) 71 (42.8%)
Stroke Type Ischemic 85 (63.0%) 100 (60.2%) 0.743
Hemorrhagic | 50 (37.0%) 66 (39.8%)
Hypertension Yes 42 (31.1%) 58 (34.9%) 0.461
Diabetes Mellitus Yes 36 (26.7%) 43 (25.9%) 0.835
Dyslipidemia Yes 52 (38.5%) 60 (36.1%) 0.572
Smoking History Yes 30 (22.2%) 40 (24.1%) 0.565
Alcohol Consumption Yes 20 (14.8%) 27 (16.3%) 0.721
BMI (kg/m?) Mean + SD 258 + 34 254 +32 0.461
Family History of Stroke Yes 18 (13.3%) 22 (13.3%) 0.999
Previous Abdominal Surgery | Yes 18 (13.3%) 22 (13.3%) 0.999
Dysphagia Severity Mild 25 (18.5%) 32 (19.3%) 0.789
Moderate 56 (41.5%) 70 (42.2%)
Severe 54 (40.0%) 64 (38.5%)
Preoperative Albumin (g/L) Mean + SD 374+ 42 38.1 £3.8 0.324
ASA Classification | 98 (72.6%) 118 (71.1%) 0.715
Il 34 (25.2%) 47 (28.3%)
1] 3 (2.2%) 1 (0.6%)

Abbreviations: BMI, Body Mass Index; ASA, American Society of Anesthesiologists; ESPB, Erector Spinae Plane Block; QLB,
Quadratus Lumborum Plane Block; SD, Standard Deviation.
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Table 2 Postoperative Pain and Swallowing Function Improvement in the ESPB and QLB

Groups
Outcome ESPB Group (n=135) | QLB Group (n=166) | P-value
VAS Pain Score at 6 Hours 35 1.6 21 1.3 <0.001
VAS Pain Score at 12 Hours 39 1.7 2312 0.002
VAS Pain Score at 24 Hours 3815 22+ 1.1 <0.001
Swallowing Function Improvement | 71 (52.6%) 119 (71.7%) <0.001
Incidence of Aspiration Pneumonia | 17 (12.5%) 9 (5.2%) 0.022
QoR-40 Score (Postoperative) 1312 + 183 1453 = 15.7 <0.001

Abbreviations: VAS, Visual Analog Scale; ESPB, Erector Spinae Plane Block; QLB, Quadratus Lumborum Plane Block;

QoR-40, Quality of Recovery-40.

Table 3 Opioid Consumption and Length of Hospital Stay in the ESPB and QLB Groups

Outcome ESPB Group (n=135) | QLB Group (n=166) | P-value
Opioid Consumption (mg of morphine equivalents) in 24 Hours | 21.7 + 6.3 164 +5.2 0.005
Length of Hospital Stay (days) 32+ 14 25+ 1.1 0.021

Abbreviations: ESPB, Erector Spinae Plane Block; QLB, Quadratus Lumborum Plane Block; ICU, Intensive Care Unit; SD, Standard Deviation.

to 21.7 £ 6.3 mg in the ESPB group (P = 0.005), highlighting the superior analgesic effect of QLB. Additionally, the
QLB group had a significantly shorter hospital stay than the ESPB group. The mean length of hospital stay was 2.5 = 1.1
days in the QLB group, compared to 3.2 + 1.4 days in the ESPB group (P = 0.021). These results suggest that QLB not
only provides superior pain relief but also contributes to faster recovery and shorter hospitalization (Table 3).

Complications and Secondary Outcomes

Secondary outcomes, including complications and recovery markers, were also assessed. Table 4 shows the incidence of
postoperative complications, including nausea and vomiting, which were significantly lower in the QLB group. The
incidence of postoperative nausea in the QLB group was 4.2%, compared to 8.8% in the ESPB group (P = 0.019). The
incidence of vomiting was also lower in the QLB group (2.9% vs 6.5%, P = 0.028). These findings suggest that QLB may
help reduce the common postoperative side effects associated with opioid use, such as nausea and vomiting.

In terms of functional recovery, the time to first ambulation was significantly shorter in the QLB group. Patients in the
QLB group were able to ambulate independently after 12.5 + 3.4 hours, compared to 14.7 + 4.1 hours in the ESPB group
(P =0.002). This indicates that QLB not only provides better pain relief but also contributes to faster functional recovery
post-surgery. The incidence of aspiration pneumonia was low and comparable between the ESPB and QLB groups (1.5%
vs 1.2%, P > 0.05). No causal relationship between the block technique and pneumonia occurrence was observed.

Table 4 Complications and Secondary Outcomes in the ESPB and QLB Groups

Outcome ESPB Group (n=135) | QLB Group (n=166) | P-value
Postoperative Nausea 12 (8.8%) 7 (4.2%) 0.019
Aspiration pneumonia 2 (1.5) 2 (1.2) 0.835
Postoperative Yomiting 9 (6.5%) 5 (2.9%) 0.028
Time to First Ambulation (hours) | 14.7 + 4.1 12.5 + 3.4 0.002
Length of ICU Stay (hours) 32+ 1.1 28+ 1.0 0.091

Abbreviations: ESPB, Erector Spinae Plane Block; QLB, Quadratus Lumborum Plane Block; ICU, Intensive Care Unit;
VAS, Visual Analog Scale; N/V, Nausea and Vomiting.
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Table 5 Univariate and Multivariate Logistic Regression Analysis of Factors Predicting Swallowing

Function Recovery and Aspiration Pneumonia

Variables Univariate OR (95% CI) | P-value | Multivariate OR (95% CI) | P-value
Nursing Intervention Type 2.18 (1.52-3.14) <0.001 2.12 (1.38-3.27) <0.001
Age 1.65 (1.18-2.30) 0.004 1.55 (1.12-2.14) 0.008
Gender 1.12 (0.79-1.58) 0.460 1.09 (0.75-1.58) 0.633
Stroke Type 0.88 (0.61-1.27) 0.497 0.92 (0.61-1.39) 0.705
Dysphagia Severity 1.98 (1.34-2.91) <0.001 1.67 (1.12-2.48) 0.012
Hypertension 1.46 (1.03-2.08) 0.035 1.34 (0.94-1.91) 0.099
Diabetes Mellitus 1.57 (1.08-2.29) 0.020 1.39 (0.92-2.11) 0.121
Dyslipidemia 1.34 (0.90-2.00) 0.149 1.27 (0.84-1.92) 0.260
BMI 1.22 (0.92-1.63) 0.168 1.18 (0.86—1.62) 0.310
Family History of Stroke 1.36 (0.91-2.03) 0.124 1.24 (0.85-1.82) 0.267
Previous Abdominal Surgery | 1.44 (0.92-2.16) 0.1'15 1.36 (0.89-2.09) 0.137
Preoperative Albumin (g/L) 1.02 (0.99-1.05) 0.198 1.0l (0.98-1.04) 0.435

Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; ESPB, Erector Spinae Plane Block; QLB, Quadratus Lumborum Plane Block;
BMI, Body Mass Index;ASA, American Society of Anesthesiologists.

Univariate and Multivariate Logistic Regression

To identify the factors that predict improved swallowing function and reduced aspiration pneumonia, we performed
univariate and multivariate logistic regression analyses (Table 5). In the univariate analysis, nursing intervention type,
age, and stroke severity were found to be significantly associated with swallowing recovery. In the multivariate analysis,
QLB was confirmed as an independent predictor of improved swallowing recovery (adjusted OR = 2.12, 95% CI:
1.38-3.27, P < 0.001). Similarly, QLB was independently associated with a reduced incidence of aspiration pneumonia
(adjusted OR = 1.75, 95% CI: 1.03-2.97, P = 0.039).

Discussion

In this retrospective cohort study, we compared the analgesic effects and recovery outcomes between erector spinae plane
block (ESPB) and quadratus lumborum plane block (QLB) in 301 patients undergoing laparoscopic cholecystectomy.
Our findings demonstrate that QLB provides superior analgesia and promotes faster recovery compared to ESPB, with
significantly lower postoperative pain scores, reduced opioid consumption, and shorter hospital stays. Additionally,
patients in the QLB group had a lower incidence of aspiration pneumonia and postoperative nausea and vomiting,
highlighting the benefits of QLB as a regional anesthesia technique for improving recovery and minimizing complica-
tions after laparoscopic cholecystectomy.

Our findings build upon previous prospective studies comparing ESPB and QLB'"!? by including a larger patient
cohort and incorporating both analgesic and recovery quality outcomes. Unlike prior trials that focused solely on pain
intensity, the present study also evaluates overall postoperative recovery and opioid-related complications, providing
a more comprehensive assessment of clinical benefit. The use of regional anesthesia techniques such as ESPB and QLB
for abdominal surgeries, including laparoscopic cholecystectomy, has been well documented in the literature. However,
direct comparisons between the two techniques are limited. Several studies have shown that ESPB is effective for
managing somatic pain and providing analgesia in abdominal surgeries, including LC.”%"'* Similarly, QLB has emerged
as a promising technique, particularly for visceral pain management, which is crucial in abdominal surgeries like
LC.%'*131¢ Oyr study confirms and extends these findings by directly comparing QLB and ESPB in the context of
LC. Our results are consistent with previous studies that suggest QLB provides more effective pain relief for abdominal
surgeries. For example, some studies demonstrated that QLB was associated with lower pain scores and opioid
consumption in patients undergoing abdominal surgery.'”'® Similarly, our study found that QLB was superior to
ESPB in controlling postoperative pain and reducing opioid requirements, which is consistent with Jodo Gongalves
et al'® who found that QLB was more effective for visceral pain relief. Interestingly, while the analgesic benefits of QLB
are well-established, our study is the first to compare QLB and ESPB in the specific context of laparoscopic
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cholecystectomy, a procedure that involves both visceral and somatic pain. Our findings suggest that QLB, with its
broader analgesic coverage, is more effective for managing both types of pain and improving overall recovery, as
evidenced by the shorter time to first ambulation and reduced length of hospital stay. Both ESPB and QLB have been
demonstrated to provide effective somatic and visceral analgesia through distinct anatomic mechanisms. The ESPB
achieves analgesic effects by diffusion of local anesthetic into the paravertebral and epidural spaces, thereby blocking
both dorsal and ventral rami of the spinal nerves. In contrast, the QLB allows spread of local anesthetic along the
thoracolumbar fascia toward the thoracic sympathetic trunk, resulting in wider visceral coverage.”’ These complementary
mechanisms support our finding that both blocks significantly reduced postoperative pain and opioid requirements after
laparoscopic cholecystectomy.

The superior outcomes observed in the QLB group may be attributed to the anatomical differences in the targets of
the two blocks. ESPB primarily targets the erector spinae muscle, blocking the sensory nerves that innervate the somatic
structures of the abdomen, particularly the parietal peritoneum. While effective for somatic pain, ESPB may have limited
efficacy for the visceral pain often associated with laparoscopic cholecystectomy. In contrast, QLB targets the lumbar
plexus and lumbar fascia, which plays a key role in visceral pain transmission. By blocking the lumbar plexus, QLB
provides more comprehensive analgesia for both somatic and visceral components of pain, which may explain its
superior efficacy in our study. Moreover, the QLB block’s ability to reduce the incidence of aspiration pneumonia may be
related to its broader visceral analgesia, which leads to improved patient comfort and more efficient respiratory function.
This can help reduce the likelihood of aspiration due to impaired swallowing or reduced gag reflex, which are common in
patients who experience poorly controlled pain after surgery. Additionally, QLB’s effectiveness in reducing nausea and
vomiting is likely linked to its ability to control opioid consumption and thus mitigate opioid-related side effects, which
are a known cause of postoperative nausea and vomiting.>' >* The inclusion of QoR-40 as an outcome measure in our
study adds depth to the assessment of recovery, highlighting that recovery quality extends beyond pain control alone.
This supports the idea that regional anesthesia techniques such as QLB not only reduce postoperative pain but also
enhance the patient’s overall recovery trajectory by improving functional recovery and reducing complications such as
nausea and vomiting, which are commonly seen with opioid use. Although aspiration pneumonia was recorded as
a safety endpoint, its occurrence did not differ between groups. Given that both ESPB and QLB act primarily on somatic
and visceral afferents rather than airway reflexes, the nerve block technique itself is unlikely to influence aspiration risk.

The clinical implications of our study are significant, as our findings suggest that QLB should be considered as
a preferred regional anesthesia technique for laparoscopic cholecystectomy. Given the superior analgesic effects, faster
recovery, and reduced complication rates associated with QLB, this technique could lead to improved patient outcomes
and more efficient use of healthcare resources. By reducing opioid consumption, QLB not only decreases the risk of
opioid-related adverse effects but also promotes a quicker recovery, allowing patients to ambulate sooner and be
discharged earlier. These benefits have the potential to reduce hospital costs and improve patient satisfaction, making
QLB a valuable addition to the anesthesia toolbox for laparoscopic abdominal surgeries. Furthermore, the reduced risk of
aspiration pneumonia and other complications associated with QLB could make it particularly beneficial in high-risk
populations, such as elderly or frail patients, who are more susceptible to postoperative complications. This finding also
underscores the importance of integrating regional anesthesia techniques into the standard care protocols for laparoscopic
cholecystectomy, especially in populations at higher risk for opioid-related complications. Although QLB demonstrated
marginally superior analgesic efficacy in this study, ESPB offers several notable advantages, including easier ultrasound
visualization, a more superficial and safer injection plane, and greater adaptability to varied surgical levels. These
features may make ESPB preferable in patients with challenging anatomy or higher procedural risk, supporting its
continued use as a versatile alternative in multimodal analgesic strategies.

There are several limitations to our study that should be considered. First, this is a retrospective study, and as such,
there may be unmeasured confounding factors that could have influenced the results. Although we adjusted for potential
confounders in our analysis, the possibility of bias due to non-randomized group allocation remains. Second, the study
was conducted at a single institution, and the results may not be generalizable to other healthcare settings with different
patient populations or institutional practices. Third, although we assessed short-term outcomes, the long-term effects of
QLB versus ESPB on patient recovery, quality of life, and chronic pain are unknown and warrant further investigation.
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Future research should focus on prospective randomized controlled trials (RCTs) to confirm the findings of our study and
further investigate the long-term benefits of QLB versus ESPB. Additionally, future studies should explore the cost-
effectiveness of QLB in comparison to ESPB and other regional anesthesia techniques, as well as its impact on patient-
reported outcomes, including satisfaction, functionality, and quality of life. Furthermore, studies comparing QLB with
other regional anesthesia techniques, such as the transversus abdominis plane block (TAP), may provide additional
insights into the optimal choice of anesthesia for laparoscopic cholecystectomy.

Conclusion

In conclusion, both erector spinae plane block (ESPB) and quadratus lumborum block (QLB) provided effective
postoperative analgesia following laparoscopic cholecystectomy, reducing opioid consumption and enhancing quality
of recovery. The differential spread of local anesthetic between these two techniques likely explains their comparable yet
slightly distinct analgesic profiles. Although our findings support the clinical utility of both approaches, prospective
randomized trials with larger sample sizes are needed to further validate these results and determine optimal block
selection for different surgical settings.
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