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Purpose: Ultrasound-guided quadratus lumborum plus modified erector spinae plane (QLESP) block and pericapsular nerve group 
(PENG) plus lateral femoral cutaneous nerve (LFC) block are novel regional analgesia techniques for total hip arthroplasty (THA). 
This retrospective study aimed to compare the analgesic efficacy and opioid-related outcomes of the QLESP block and the PENG + 
LFC block following THA.
Methods: This retrospective study included 2180 patients who underwent THA between January 2022 and December 2024. In this 
study, 272 patients received the QLESP block (QLESP group) and 420 patients accepted the PENG + LFC block (PELF group). 
Propensity score matching (PSM) was performed to match patients in a 1:1 ratio.
Results: Of 2180 patients identified, 256 pairs between QLESP group and PELF group were successfully matched. In the match 
cohort, the QLESP group demonstrated significantly lower cumulative sufentanil consumption (QLESP: 13.0 ± 1.3 μg; PELF: 14.6 ± 
3.3 μg; p < 0.001) and patient-controlled intravenous analgesia (PCIA) frequency (QLESP: 1 (0–3); PELF: 2 (0–4); P < 0.001) at 
6 hours postoperatively compared to the PELF group. Additionally, the QLESP group was associated with a lower incidence of rescue 
analgesia (QLESP: 9.0%; PELF: 15.2%; P = 0.030) and a shorter postoperative length of stay (QLESP: 10.6 ± 6.0 days; PELF: 11.7 ± 
6.2 days; P = 0.038). No significant differences were found in visual analogue scale (VAS) or time to first walk.
Conclusion: This observational study suggested that the QLESP block was associated with a modest reduction in early postoperative 
sufentanil consumption, PCIA frequency at 6 hours, and postoperative length of stay for total hip arthroplasty, compared to PENG + 
LFC block. Given the inherent limitations of the retrospective PSM design, the routine incorporation of these blocks into enhanced 
recovery pathways for total hip arthroplasty in clinical practice warrants further large randomized controlled trials.
Keywords: erector spinae plane block, lateral femoral cutaneous nerve, pericapsular nerve group block, postoperative analgesia, 
quadratus lumborum block, total hip arthroplasty
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Introduction
Total hip arthroplasty (THA) is a painful surgical procedure performed to improve mobility and quality of life in patients 
with severe hip joint pathology.1 Inadequate analgesia may cause postoperative adverse effects, such as hindered 
recovery, hypercoagulable thrombosis, and delayed hospital discharge.2,3 Peripheral nerve blocks (PNBs), including 
fascia iliaca block, lumbar plexus block, and femoral nerve block, are commonly applied to multimodal analgesia in 
THA.4,5 However, these techniques are associated with the inherent risks of quadriceps femoris weakness, which can 
increase the risk of postoperative falls.6,7 Given the growing emphasis on enhanced recovery after surgery, the optimal 
regional technique for THA should balance analgesic benefits with motor function preservation.8,9

The pericapsular nerve group block (PENG), first described by Giron-Arango et al in 2018, targets articular branches of the 
femoral, obturator, and para-obturator nerves.10 Theoretically, this technique could reserve a pure sensory block without motor 
disability.11 A recent educational article suggested that undesirable spread of local anesthetics and quadriceps weakness could 
occur after PENG block, which might be related to injectate spreading to the femoral nerve from several routes.12 Furthermore, 
the PENG block does not cover the skin incision of posterolateral approach innervated by lateral femoral cutaneous nerve (LFC), 
potentially resulting in inadequate analgesia.13 Thus, the PENG block could be combined with the LFC block in THA 
operation.14–16 Previously, our team reported a novel QLESP block described as performing transmuscular quadratus lumborum 
and modified erector spinae plane block with a single-puncture technique.17,18 This technique is characterized by simplicity, high 
efficiency, and adequate dermatomal sensory block coverage. It is not clear whether the QLESP block was superior to PELF 
block for managing postoperative pain management and early mobilization in patients undergoing THA.

Although a few prior trials have compared PENG with quadratus lumborum block for hip surgery, our investigation 
features essential differences. Several studies adopted the lateral quadratus lumborum block which was different from the 
trans-muscular approach in our study.19,20 Several trials performed PENG block alone without the combination of LFC 
block.21–23 Additionally, some reported similar effectiveness of analgesic effects and functional recovery using PENG 
and quadratus lumborum block.20,22 However, some studies have reported contradictory conclusions for postoperative 
analgesia and motor function with the two blocks.19,21,23

In this retrospective trial, we aimed to compare the analgesic effects of the ultrasound-guided QLESP block versus 
PENG + LFC block as part of a non-opioid analgesia regimen for THA patients. The primary outcome was cumulative 
sufentanil consumption, frequency of PCIA and VAS pain scores within the initial 24 h postoperative period. The 
secondary objectives were the incidence of rescue analgesia, time to first walk after THA, opioid-related adverse effects, 
block-related side-effects, intra-operative intravenous fluid and blood loss, urine output, and postoperative length of stay 
between the two groups. We hypothesized that the QLESP block might offer superior analgesia and facilitate earlier 
mobilization for total hip arthroplasty in comparison with the PENG + LFC block.

Materials and Methods
Patients
The study complied with the principles underlying the Declaration of Helsinki and received approval from the Ethics 
Committee of Union Hospital, Tongji Medical College, Huazhong University of Science and Technology (No. 863). 
Given the retrospective design and anonymous selection, written informed consent was waived.

For this retrospective study, the perioperative data of patients undergoing unilateral elective THA at the Union 
Hospital, Tongji Medical College, Huazhong University of Science and Technology from January 2022 to 
December 2024 were retrospectively reviewed and extracted from the anesthesia information management system. 
The database was maintained and updated by a specialized quality control team within our department, with the objective 
of ensuring the accuracy and comprehensiveness of medical records. Inclusion criteria were: (1) Patients received 
elective and unilateral total hip arthroplasty in a lateral-posterior approach; (2) aged 18–65 years; (3) ASA physical 
status 1 to 3. Exclusion criteria were: (1) An unconventional approach to total hip arthroplasty (THA); (2) patients with 
chronic pain caused by malignant tumors or other conditions; (3) patients with polytrauma; (4) patients underwent neither 
QLESP block nor PENG+LFC block; (5) lack of medical record. Finally, a total of 2180 patients were enrolled in the 
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retrospective observational study. Comparisons between PELF group and QLESP group were adjusted by the propensity 
score matching (PSM) and a cohort of 256 matched patients were obtained.

Techniques
All patients with elective and unilateral total hip arthroplasty in a lateral-posterior approach received standardized general 
anesthesia and postoperative rehabilitation protocols according to our institutional ERAS guidelines. Upon arrival in the 
operating room, continuous electrocardiogram, non-invasive blood pressure, heart rate, pulse oximetry, and bispectral 
index (BIS) was established. After patients received the pre-oxygenation with 100% oxygen for 3 minutes, intravenous 
induction was performed with etomidate (0.2–0.5 mg/kg) and sufentanil (0.5 µg/kg). Endotracheal intubation was 
facilitated with cisatracurium (0.15–0.2 mg/kg). Anesthesia was maintained with a continuous infusion of remifentanil 
(0.1–0.2 μg/kg/min) and propofol (4–6 mg/kg/h) to maintain the bispectral index reading between 40 and 60 and to keep 
the mean arterial blood pressure and heart rate within ±20% of baseline.

For QLESP block, patients were placed in the lateral decubitus position. The QLESP block was performed according 
to the established technique, as previously described by our group. With sterile aseptic condition, a low-frequency 
ultrasound probe ((SonoSite M-Turbo; SonoSite Inc, Bothell, WA, USA)) was placed on the flank cranially to the iliac 
crest to identify the transverse process of L4, quadratus lumborum muscle, erector spinae muscle, and psoas muscle on 
the sonogram.24 An 18-gauge, 10-cm needle (SonoPlex Nanoline; Pajunk Inc., Geisingen, Germany) was inserted and 
15 mL of 0.4% ropivacaine was delivered slowly between the erector spinae muscle and the transverse process. With the 
needle repositioning, the remaining 15 mL of 0.4% ropivacaine was injected into the interfascial plane between the 
quadratus lumborum and the psoas major muscles with negative aspiration (Figure 1A).

For PENG block, patients were placed in the supine position. The low-frequency transducer was placed in a transverse 
orientation over the anterosuperior iliac, and the iliopsoas muscle and tendon, the anteroinferior iliac spine, and the iliopubic 
eminence were identified by rotating the probe counterclockwise approximately 45 degrees.10 After negative aspiration, 
20 mL of 0.4% ropivacaine was injected between the psoas tendon and the pubic ramus with in-plane technique (Figure 1B). 
For LFC block, a high-frequency probe was placed on inguinal crease and scan proximally until the lateral end of probe lies 
over the anterior superior iliac spine to identify the fat-filled flat tunnel between the sartorius and the tensor fasciae latae 
muscle.25 With in-plane approach, the needle was inserted toward the flat tunnel in a lateral-to-medial direction and 10 mL of 
0.4% ropivacaine was given following negative aspiration (Figure 1C).

All patients were transferred to the post-anesthesia care unit (PACU) for recovery after surgery. Postoperative 
PCIA pump was initiated for all patients upon arrival at the PACU, which was prepared by diluting sufentanil 
(100 µg) and tropisetron (5 mg) with 100 mL saline and set to deliver at a rate of 2 mL/h continuously with 
a 2 mL bolus injection with a 15-min lockout interval for 48 h. Tramadol (50 mg) was administered as rescue pain 
medications when patients reported VAS > 4. To ensure the accuracy of data collected from the computer cloud, 
education on the use of the analgesia pump was provided by a specialized nurse. All patients were managed under 

Figure 1 Ultrasound images for (A) quadratus lumborum and modified erector spinae plane (QLESP) block, (B) pericapsular nerve group (PENG) block, (C) lateral femoral 
cutaneous nerve (LFC) block. White dotted and solid lines indicate directions of needle. Red arrow in 1 (B) indicate PsT. Red arrow pointing to the target in 1 (C) indicate 
LFCN. 
Abbreviations: AIIS, anterior inferior iliac spine; ESM, erector spinae muscle; IPE, iliopubic eminence; LFCN, lateral femoral cutaneous nerve; PM, psoas muscle; PsT, psoas 
muscle tendon; QLM, quadratus lumborum muscle; RF, rectus femoris muscle; Sa, sartorius muscle; TFL, tensor fasciae latae muscle; TP, transverse process.
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a standardized, multidisciplinary ERAS pathway for THA, adapted from established guidelines.26,27 Discharge 
readiness was determined by a multidisciplinary team using objective, functional criteria aligned with modern fast- 
track arthroplasty principles.2 Patients were approved for discharge only upon meeting all of the following criteria: 
functional milestones, adequate pain control, surgical stability, and patient readiness.28

Data Collection
The perioperative data were extracted from the anesthesia information management system. Demographics including age, 
sex, height, weight, ASA class, diagnosis, duration of the surgery, intraoperative sufentanil consumption, and waiting 
time to operation. The primary outcome included cumulative sufentanil consumption, frequency of PCIA, and VAS pain 
scores. The secondary outcomes included the incidence of rescue analgesia, time to first walk, operative blood loss, 
intraoperative intravenous fluid, urine output, opioid-related side-effects (postoperative nausea and vomiting, dizziness, 
respiratory depression), block-related side-effects (vascular puncture, local anesthetic systemic toxicity), length of PACU 
stay and postoperative length of stay. Time to first walk was defined as the interval between the end of surgery and the 
patients’ first postoperative ambulation (≥3 steps) with physical assistance.

The cumulative sufentanil consumption were calculated by PCIA which were systematically archived in a centralized 
cloud-based database at our institution. As part of the clinical pathway, VAS scores are recorded every 6 hours after 
entering the PACU by a PCIA nursing staff. Details of VAS scores at rest or on movement are not recorded. The opioid- 
related side-effects and puncture complications were documented by an investigator not involved with patient care during 
postoperative follow-up.

Statistics
Statistical analyses and the propensity score matching were conducted using SPSS 22.0 (IBM Corp., New York, USA), while 
graphical representations were generated with Prism 6.01 (Graph Pad Software, San Diego, CA, USA). Continuous variables 
are reported as mean ± standard deviation (SD) or median (range), while categorical variables are described as numbers 
(percentages). Group comparisons for normally distributed continuous variables were performed using the independent 
samples t-test, whereas the Mann–Whitney U-test was applied for non-normally distributed variables. Intragroup differences 
across time points were evaluated with a two-sided paired t-test. Categorical variables were compared via Chi-square test or 
Fisher’s exact test, as appropriate. A p-value <0.05 was considered to indicate statistical significance. To address potential 
selection bias, a propensity score matched analysis was employed to balance baseline characteristics between the PENG and 
PELF groups. Multivariate logistic regression model was constructed according to preoperatively known covariates includ
ing age, gender, height, weight, ASA class, diagnosis, duration of surgery, intra-operative sufentanil consumption, and pre- 
operative hospital stay. The propensity score was calculated via logistic regression analysis, and the nearest-neighbor 
algorithm was used with a caliper of 0.01. Patients in the PENG group were matched 1:1 to patients in the PELF group. 
After matching, standardized differences were calculated to confirm balance in baseline variables between the groups. The 
matched cohort was subsequently used to evaluate the association between treatment factors and the outcome. 
Supplementary Table S1 showed standardized mean differences (SMD) before and after propensity score matching. 
Supplementary Figure S1 illustrated Love plot visualizing the SMDs for each covariate before and after matching. After 
matching, 8 of 9 covariates achieved SMD below the 0.1 threshold (indicating good balance), with only “Weight” remaining 
slightly above at SMD = 0.165 (still within acceptable range of SMD < 0.2). The mean SMD decreased from 0.161 before 
matching to 0.061 after matching, representing an overall balance improvement of 62.3%. The percentage of discharged 
patients over time were visualized using Kaplan–Meier curves and compared using the Log rank test.

Results
Patient Characteristics
An initial retrieval identified 2180 records of elective and unilateral total hip arthroplasty between 1 January 2022 and 
30 December 2024. Of these, 1488 records were excluded based on the inclusion and exclusion criteria. Finally, 512 
records (256 patients per group) were finally matched out and included in the study (Figure 2). Several baseline 
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characteristics showed significant differences before matching, including: patients who underwent QLESP tended to be 
younger, have a higher weight. Additionally, there was significant difference in preoperative diagnosis and ASA 
classification. After propensity score matching, all baseline characteristics were well balanced (Table 1).

Figure 2 Flow diagram of selection, exclusion, and analysis.

Table 1 Baseline Characteristics of Patients Before and After Propensity Score Matching

Characteristic Before PSM After PSM

PELF  
(n = 420)

QLESP  
(n = 272)

P value PELF  
(n = 256)

QLESP  
(n = 256)

P value

Age (years) 59.8 ± 14.5 57.5 ± 13.2 0.036* 56.9 ± 14.0 57.9 ± 13.1 0.421

Male/female 173/247 128/144 0.128 122/134 118/138 0.723
Height (cm) 163.9 ± 20.7 165.1 ± 8.9 0.524 164.7 ± 8.8 164.9 ± 8.9 0.786

Weight (kg) 61.1 ± 13.7 64.8 ± 12.2 <0.001* 66.0 ± 12.4 64.0 ± 11.7 0.065

Diagnosis, n (%) 0.019* 0.055
Osteoarthritis 60 (14.3) 20 (7.4) 36 (14.1) 20 (7.8)

Osteonecrosis 226 (53.8) 154 (56.6) 146 (57.0) 148 (57.8)

Congenital hip dysplasia 134 (31.9) 98 (36.0) 74 (28.9) 88 (34.4)
ASA class, n (%) 0.003* 0.471

I 10 (2.4) 9 (3.3) 7 (2.7) 8 (3.1)

II 269 (64.0) 204 (75.0) 178 (69.5) 189 (73.8)
III 141 (33.6) 59 (21.7) 71 (27.7) 59 (23.0)

Duration of surgery (min) 141.8 ± 74.6 133.0 ± 66.7 0.115 128.3 ± 62.9 134.4 ± 67.8 0.294

Intraoperative sufentanil consumption (μg) 27.2 ± 4.4 26.6 ± 4.6 0.604 26.9 ± 4.6 26.5 ± 4.1 0.737
Waiting time to operation (day) 5.9 ± 5.9 6.6 ± 6.0 0.356 5.7 ± 5.8 5.8 ± 5.6 0.786

Notes: Values are presented as the mean ± standard deviation or number. *P < 0.05. 
Abbreviations: ASA, American Society of Anesthesiologists; PSM, propensity score matching; PELF, pericapsular nerve group combined with lateral 
femoral cutaneous nerve block,; QLESP, transmuscular quadratus lumborum and modified erector spinae plane block.
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Primary Outcomes
Cumulative sufentanil consumption (QLESP: 13.0 ± 1.3 μg; PELF: 14.6 ± 3.3 μg; P < 0.001) was significantly lower in 
the QLESP group compared to the PELF group, after PSM. However, there was no significantly difference in cumulative 
sufentanil consumption between the groups at 12 hours postoperatively (QLESP: 28.6 ± 3.4 μg; PELF: 29.0 ± 4.0 μg; P = 
0.317) and 24 hours postoperatively (QLESP: 56.6 ± 3.5 μg; PELF: 56.9 ± 4.1 μg; P = 0.379) (Table 2).

In the matched cohort, the PCIA frequency (QLESP: 1 (0–3); PELF: 2 (0–4); P < 0.001) at 6 hours postoperatively 
was statistically significantly lower in the QLESP group. However, there was also no significantly difference in the 
cumulative frequency of PCIA at 12 hours postoperatively (QLESP: 5 (2–6); PELF: 5 (2–7); P = 0.223) and 24 hours 
postoperatively (QLESP: 9 (6–10); PELF: 9 (6–10); P = 0.160) (Table 2).

After PSM, the two groups had a similar VAS on PACU discharge (QLESP: 1.9 ± 1.0; PL: 2.0 ± 1.0; P = 0.254), 
postoperative 12 hours (QLESP: 2.6 ± 0.7; PELF: 2.7 ± 0.8; P = 0.120) and postoperative 24 hours (Q: 2.5 ± 0.6; PELF: 
2.6 ± 0.6; P = 0.096) (Table 2).

Secondary Outcomes
After propensity score matching, the QLESP group demonstrated a significantly lower incidence of rescue analgesia 
within 24 hours postoperatively than the PELF group (9.0% vs 15.2%, P = 0.030) (Table 2).

No significant difference was found in time to first walk between the two groups (QLESP: 27.0 ± 12.3; PELF: 25.3 ± 
9.3; P = 0.077) (Table 2). The postoperative length of stay was significantly shorter in the QLESP group than in the PELF 
group (QLESP: 10.6 ± 6.0 days; PELF: 11.7 ± 6.2 days; P = 0.038) (Table 3; Figure 3). However, no significant difference 
in PACU stay was found between the groups (QLESP: 34.6 ± 7.3 min; PELF: 33.4 ± 8.6 min; P = 0.625) (Table 3).

In addition, patients in the QLESP group showed similar operative blood loss (QLESP: 302.6 ± 58.3 mL; PELF: 286.5 ± 
57.8 mL; P = 0.481), intraoperative intravenous fluid (QLESP: 1275.3 ± 359.5 mL; PELF: 1296.3 ± 346.8 mL; P = 0.768), 
and urine output (QLESP: 356.7 ± 74.5 mL; PELF: 329.0 ± 92.7 mL; P = 0.269) as compared with the PELF group.

No significant differences were found in the incidences of postoperative nausea, vomiting, dizziness, respiratory 
depression, vascular puncture, or local anesthetic systemic toxicity between the two groups (Table 3).

Table 2 Cumulative Sufentanil Consumption, Frequency of PCIA, VAS Scores and Motor Recovery 
Outcomes in the Matched Cohort

Characteristic PELF (n = 256) QLESP (n = 256) 95% CI P value

Cumulative sufentanil consumption (μg)

6 h 14.6 ± 3.3 13.0 ± 1.3 1.16–2.04 <0.001*

12 h 29.0 ± 4.0 28.6 ± 3.4 −0.25–1.05 0.317
24 h 56.9 ± 4.1 56.6 ± 3.5 −0.36–0.96 0.379

Cumulative frequency of PCIA

6 h 2 (0–4) 1 (0–3) 0.16–1.41 <0.001*
12 h 5 (2–7) 5 (2–6) −0.24–1.04 0.223

24 h 9 (6–10) 9 (6–10) −0.19–1.12 0.160

VAS
On PACU discharge 2.0 ± 1.0 1.9 ± 1.0 −0.07–0.27 0.254

12 h 2.7 ± 0.8 2.6 ± 0.7 −0.03–0.23 0.120

24 h 2.6 ± 0.6 2.5 ± 0.6 −0.00–0.20 0.096
Patients requiring rescue analgesia in 24 h (n) 39 23 1.04–2.75 0.030*

Time to first walk (h) 25.3 ± 9.3 27.0 ± 12.3 −0.20–3.60 0.077

Notes: Values are presented as the mean ± standard deviation, median [IQR], or number. *P < 0.05. 
Abbreviations: PCIA, patient-controlled intravenous analgesia; PELF, pericapsular nerve group combined with lateral femoral cutaneous 
nerve block; QLESP, transmuscular quadratus lumborum and modified erector spinae plane block; VAS, visual analogue scale. CI, 
Confidence interval.
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Discussion
This retrospective propensity score-matched analysis indicated that QLESP block was correlated with reductions in the 
use of postoperative sufentanil consumption, 6-hour PCIA frequency, and postoperative length of stay for total hip 
arthroplasty, compared to PENG + LFC block.

Due to the complex nerve innervation of the hip surgery, the emphasis on regional block techniques to provide 
adequate analgesia in THA has been increased.29 The PENG block inhibits sensory innervation to the anterior hip capsule 
of the hip joint, primarily targeting the articular branches of the femoral, obturator, and accessory obturator nerves.12 

Histologically, the anterior hip capsule consists mainly of nociceptive fibers and deposition of local anesthetic in anterior 
hip can produce analgesic effects without causing motor block. The rationale for combining LFC with PENG block is 
that the PENG block only targets the articular branches innervating anterior hip capsule without providing analgesia for 
surgical incision in posterior-lateral approach THA. Trans-muscular quadratus lumborum block (TQLB) is a myofascial 
plane technique that targets between the quadratus lumborum muscle and the psoas major muscle.30 Recent cadaver 
studies demonstrated that the TQLB could spread to the lumbar plexus and paravertebral space.31 TQLB combined with 

Table 3 Intra- and Postoperative Outcomes in the Matched Cohort

Characteristic PELF (n = 256) QLESP (n = 256) P value

Operative blood loss (mL) 286.5 ± 57.8 302.6 ± 58.3 0.481
Intraoperative intravenous fluid (mL) 1296.3 ± 346.8 1275.3 ± 359.5 0.768

Urine output (mL) 329.0 ± 92.7 356.7 ± 74.5 0.269

Opioid-related side-effects
Postoperative nausea 6 5 0.761

Postoperative vomiting 4 6 0.523

Dizziness 3 2 0.652
Respiratory depression 0 0 1.00

Block-related side-effects
Vascular puncture 0 1 0.239

Local anesthetic systemic toxicity 0 0 1.00

Length of PACU stay (min) 33.4 ± 8.6 34.6 ± 7.3 0.625
Postoperative length of stay (day) 11.7 ± 6.2 10.6 ± 6.0 0.038*

Notes: Values are presented as the mean ± standard deviation or number. *P < 0.05. 
Abbreviations: PELF, pericapsular nerve group combined with lateral femoral cutaneous nerve block; QLESP, 
transmuscular quadratus lumborum and modified erector spinae plane block.

Figure 3 Kaplan-Meier curves illustrating the post-operative length of hospital stay in the QLESP group and PELF group. 
Abbreviation: SMDs, standardized mean differences.
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lumbar erector spinae plane block was reported to provide reliable surgical analgesia in high-risk patients undergoing 
hemiarthroplasty where general or spinal anesthesia was not possible.17,32 Blocking multiple nerves was superior to 
blocking any single nerve in the field of joint arthroplasty for optimal outcomes.33 A recent review suggested that QLB 
alone may not provide significantly clinical benefits for THA and was recommended to be combined with additional 
motor-sparing techniques for superior analgesia.34 To facilitate better analgesia, our team developed the QLESP 
technique, a single-puncture approach combining TQLB and lumbar erector spinae plane block, which enhances both 
work efficiency and patient satisfaction.17 In this PSM study, we observed an 11.0% decrease in cumulative sufentanil 
consumption within the first 6-h postoperative period after total hip arthroplasty in patients who underwent QLESP block 
compared with those who underwent PENG + LFC block. According to the anatomy of innervation, the wider block 
coverage of the QLESP block versus PENG + LFC block might explain for the opioid-sparing outcome.

A recent study described the pain trajectory after THA, highlighting that acute postoperative pain peaks between 0 
and 2 hours, with pain intensity gradually decreasing at 4 and 8 hours after surgery.35 Interestingly, our results showed 
that the cumulative sufentanil consumption and pressing frequency of PCIA at 6 hours were lower in the QLESP group 
compared to the PELF group. Consistent with our findings, several studies aimed to explore superior analgesic strategies 
after THA have reported no significant difference in oral morphine equivalent (OME) at 12 and 24 hours 
postoperatively.36,37 These results suggested that the QLESP block might offer a short-term analgesic advantage within 
the early postoperative window, which corresponds to the period of peak pain intensity after THA. However, it should be 
noted that the observed reductions in opioid use within the first 6 hours, while statistically significant, were modest in 
magnitude. The clinical relevance of this early opioid-sparing effect requires further investigation. Moreover, the 
differences in opioid consumption did not persist beyond the early postoperative period, and no significant long-term 
benefits in pain scores or functional outcomes were demonstrated between the two groups. Future studies with larger 
sample sizes and longer follow-up are needed to determine whether this short-term analgesic advantage translates into 
meaningful improvements in recovery quality, patient satisfaction, or long-term functional outcomes. Our study also 
noted a significantly decreased postoperative hospital length of stay in the QLESP group compared to the PELF group. 
Similarly, a retrospective study of 210 patients found trans-muscular QLB combined with LFC block significantly 
decrease hospital of stay in total hip arthroplasty.38 Conversely, a recent randomized controlled study of 101 patients 
undergoing total hip arthroplasty randomized to the lateral QLB (n = 51) and PENG + LFC (n = 50), length of hospital 
stay did not differ between groups.19 Our study differentiated between preoperative and postoperative hospital stay 
instead of total hospital stay in prior publications. Length of hospital stay for primary hip arthroplasty is multifactorial 
and could be reduced by implementation of enhanced recovery program encompassing each stage.39

No significant difference was found between the QLESP group and PELF group. This observation is consistent with 
a prospective study of 89 patients receiving a PENG (n = 30), QLB (n = 30), or intra-articular local anesthetic injection (n 
= 29), the NRS scores over the first 48 h postoperatively were similar between the PENG and QLB groups.22 Another 
recent study demonstrated that lateral QLB only decreased VAS pain scores with movement compared with PENG + 
LFC block, yet no significant differences in VAS pain scores at rest was found between groups.19 Our study reported that 
the QLESP and PELF group did not differ in VAS scores. Due to the retrospective design, it was regrettable that specific 
details of VAS scores at resting versus movement were not recorded in this study. A further aspect is that the block 
techniques and approach in this study are not fully identical to the earlier studies, which might account for the lack of 
clinically significant differences on pain scores.

In clinical practice, QLESP technique could be performed in a single-puncture approach which allows subsequent 
quadratus lumborum blocks after redirection of the needle. This could be time-consuming and avoid the discomfort of 
multi-site puncture in patients. Compared to the QLESP block, the advantages of PELF block is allowing patients in 
supine position and useful for patients who are unsuitable for the lateral position. In the future study, the performance 
time, and the learning curve for capturing sonograms and identifying significant anatomical structures of the QLESP and 
PELF block are needed to be investigated.

This study has several limitations. Firstly, this was a retrospective design study. Although propensity score matching 
analysis was conducted to mitigate the confounding bias and minimize baseline differences between the two groups, some 
biases still could not be avoided. Secondly, we did not assess the sensory dermatomal levels with the pinprick test. It would 
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be better to assess the area of the sensory blockade and establish the distribution and regression patterns of dermatomal 
anesthesia after the two blocks. Due to the retrospective design, differentiation of VAS scores between rest and movement 
was lacking. We will optimize the pain assessment in future studies. Thirdly, our study only recorded the time to first walk 
without assessing the lower limb muscle strength at several time points due to lack of clinical data. Well-designed 
randomized clinical trials are required in future work to evaluate the quadriceps muscle strength at multiple time points 
postoperatively. Furthermore, we used a total of 30 mL of 0.4% ropivacaine separately for QLESP and PELF block. The 
optimal concentration and volume of local anesthetics for performing ultrasound-guided QLESP and PELF blocks with 
effective postoperative pain relief and better functional recovery in total hip arthroplasty remain unknown.40

Conclusion
This retrospective observational study suggested that QLESP block was associated with a modest reduction in opioid 
consumption, PCIA frequency at 6 hours postoperatively, and postoperative length of stay for total hip arthroplasty, compared 
to PENG + LFC block. Despite statistically significant, the minor reductions and limited clinical improvement might not 
provide compelling evidence to warrant the routine use of QLESP to enhanced recovery protocols for total hip arthroplasty. 
Large multi-center prospective randomized control trials are warranted to validate these results in future studies.
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