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Abstract

Background: Regional anesthesia techniques have gained popularity for lower limb (LL) surgeries. The psoas compartment
block (PCB)-sciatic nerve block (SNB) combination effectively anesthetizes the entire lower extremities while providing greater
hemodynamic stability. The combined lumbosacral erector spinae plane block (LS-ESPB) has shown promise in providing
effective analgesia for various surgical procedures by targeting both the lumbar and sacral regions.

Objectives: This investigation compared the outcomes of the LS-ESPB and the PCB combined with the SNB for unilateral LL
anesthesia.

Methods: This randomized open-label study involved 130 critically ill patients, of both sexes, aged 18 - 65 years, undergoing
unilateral LL operations. Participants were randomized equally into two groups. Group A received ultrasound (US)-guided
lumbear erector peripheral nerve block (LESPB, 20 mL) and sacral erector peripheral nerve block (SESPB, 40 mL), and group B
received US-guided PCB (20 mL) combined with SNB (20 mL). Both groups received blocks of 0.25% bupivacaine.

Results: The incidence of success was significantly higher in group A compared to group B (90.77% vs. 76.92%, P = 0.032).
Intraoperative heart rate (HR) and mean arterial blood pressure (at 30 and 45 min), pain scores (at 6h), and total morphine
consumption within the first 24 hours were significantly lower in group A compared to group B (P < 0.05). The time to the first
request for rescue analgesia was significantly prolonged in group A compared to group B (P < 0.001). Side effects were similar
within the studied groups. Patient satisfaction was considerably higher in group A compared to group B (P=0.020)

Conclusions: The LS-ESPB is more effective than the PCB-SNB combination for unilateral LL surgeries, offering a higher
incidence of success, more stable hemodynamics, better analgesia, and higher patient satisfaction, with similar side effects.
Keywords: Anesthesia, Critically Il], Erector Spinae Plane Block, Lower Limb Surgery, Psoas Compartment Block, Sciatic Nerve
Block
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1. Background and neuraxial techniques, such as hemodynamic

instability, respiratory depression, and infection (1).

Anesthesia for lower limb (LL) surgeries in critically =~ General anesthesia in critically ill patients presents

ill patients requires careful consideration due to the considerable risks due to their compromised health,

increased risk of complications associated with general rendering them more vulnerable to complications such
as respiratory failure, circulatory instability, renal and
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hepatic dysfunction, and neurological issues, including
delirium (2).

Neuraxial anesthesia can be adequate for pain
management and anesthesia in surgical procedures, but
its use in critically ill patients carries significant risks
and potential complications. Key complications include
an increased risk of infection, hemodynamic instability,
neurological issues, coagulation problems, respiratory
depression, and urinary retention (3).

Currently, there is growing interest in peripheral
nerve blocks (PNBs) as a safer alternative for anesthesia
and pain management in LL surgeries (4). The PNBs
provide substantial benefits by improving safety,
enhancing efficacy, and accelerating recovery outcomes.
The PNBs reduce the risk of respiratory and cardiac
complications (5). The psoas compartment block (PCB)
is a regional anesthesia approach targeting the main
branches of the lumbar plexus (6). The PCB-sciatic nerve
block (SNB) combination effectively anesthetizes the
entire lower extremities while providing greater
hemodynamic stability (7).

The erector spinae plane block (ESPB) allows for the
distribution of local anesthesia (LA) cranially and
caudally, encompassing up to nine dermatomes (8) and
then reaching the paravertebral space and rami of the
spinal nerves (both the ventral and dorsal) (9). Sacral
(SESPB) and lumbar erector spinae plane block (LESPB)
are employed in various surgical approaches, such as LL
surgeries (10). The combined lumbosacral erector
spinae plane block (LS-ESPB) has shown promise in
providing effective analgesia for various surgical
procedures by targeting both the lumbar and sacral
regions. Marrone et al. (11) demonstrated that the LS-ESP
block significantly diminished postoperative pain
scores and the need for rescue analgesia in hip fracture
surgery.

We hypothesized that LS-ESPB is a more effective
analgesic approach than PCB in unilateral LL surgeries
for critically ill patients. Upon reviewing existing
literature, we found a deficiency in studies directly
comparing the effectiveness of LS-ESPB and PCB with
SNB in unilateral LL operations for critically ill patients.

2. Objectives

This study compared LS-ESPB and PCB combined with
SNB outcomes in these specific surgical cases.

3.Methods

In this randomized, open-label study, we compared
the efficacy of the LS-ESPB and PCB combined with SNB
in critically ill patients who were admitted to the ICU

and undergoing unilateral LL surgery. This randomized
open-label] research was conducted on 130 critically ill
patients, comprising both sexes, aged 18 - 65 years, with
physical status categorized as III-IV by the American
Society of Anesthesiologists (ASA), undergoing
unilateral LL operations. The research was carried out
from August 2024 to March 2025, after receiving
approval from the Ethics Committee of Tanta University
Hospitals (approval code: 36264PR761/7/24) and
registering on ClinicalTrials.gov (ID: NCT06580704),
(date of registration: 30/8/2024). This study was
conducted in accordance with the Declaration of
Helsinki. Informed written consent was obtained from
all participants prior to enrollment. Participants were
excluded if they had any allergies to LA, bleeding
disorders, coagulopathy, were on anticoagulant therapy,
had pre-existing psychological, neurological, or spinal
cord conditions, prior back surgeries, severe cardiac or
renal diseases, or were on chronic analgesic
medications. Additionally, individuals with infections or
tumors at the site of the block were also excluded.

Before the surgery, participants underwent thorough
medical history assessments, clinical examinations, and
laboratory testing. They were also educated on how to
use the Visual Analog Scale (VAS) to rate their pain levels,
ensuring accurate pain reporting throughout the study.
All patients received 3 mg of midazolam for sedation.

3.1. Randomization

For randomization, a computer-generated random
allocation process (https://www.randomizer.org/) was
employed, and patient codes were placed in sealed,
opaque envelopes to preserve blinding. Participants
were randomly assigned to one of two equal groups:
Group A, which received ultrasound (US)-guided ESPB, or
group B, which received US-guided PCB combined with
SNB. An open-label design was chosen due to the
different block techniques used in each group.

Upon arrival at the operating room, an intravenous
(Iv) line was established, and routine monitoring was
initiated, including pulse oximetry, non-invasive blood
pressure, electrocardiogram (ECG), and temperature
probes. Additional monitoring was applied as needed
based on the clinical condition of the patient. The nerve
blocks were performed using a US machine (Philips
CX50, Amsterdam, Netherlands) equipped with a 6 - 12
MHz linear probe, ensuring precise and sterile
conditions. Before the blocks, the skin entry point was
infiltrated with 1% lidocaine. A negative aspiration test
was performed to confirm the absence of intravascular
placement.
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3.2.The Lumbosacral Erector Spinae Plane Block Procedure

For the LESPB, the procedure was conducted at the L3
- L4 vertebral level on the surgical side, with the patient
positioned laterally. A longitudinal alignment of the US
probe was maintained in the sagittal plane along the
mid-vertebral line. The probe was moved laterally by 3.5 -
4 cm to visualize the ES muscle next to the transverse
process (TP). A 22-gauge needle was inserted with its
bevel oriented cephalocaudally, and hydro-dissection
was performed with 0.5 - 1 mL of saline, ensuring
accurate needle placement in the fascial plane near the
ES muscle. The final position was confirmed when the
hyperechoic shadow of the TP was observed. After
ensuring proper needle placement, 20 mL of 0.25%
bupivacaine was administered. For the SESPB, the needle
was introduced in a cranial-to-caudal direction using an
in-plane technique, targeting the S4 crest. At this
location, 20 mL of 0.25% bupivacaine was administered.

This procedure was subsequently repeated at the S2
median sacral crest, where an additional 20 ml of
bupivacaine was injected. In total, 40 mL of LA was
administered at the sacral level. The LA was carefully
deposited in the fascial plane located between the ES
muscles and the sacral crests (12).

3.3. Psoas Compartment Block Procedure

For the PCB procedure, the US probe was positioned
at the L3 - L4 level in the transverse plane to visualize the
vertebral body, articular processes, psoas, and other
relevant muscles. A 22G needle was inserted laterally
under US guidance, confirming needle placement via
quadriceps muscle contraction. We used
neurostimulation to assess quadriceps contraction in
the PCB group. The motor response in the quadriceps
muscle was observed upon the injection of the local
anesthetic. If no muscle contraction was detected, the
block was considered successful. Incremental doses of
20 mL of 0.25% bupivacaine were administered, with
aspiration after each injection to confirm the absence of
intravascular injection.

For the SNB, patients were positioned supinely with
the affected knee flexed to approximately 30 degrees to
facilitate access to the target nerve. The procedure was
performed under US guidance, enabling real-time
visualization of the sciatic nerve in a short-axis view. The
nerve was traced from its origin at the popliteal fossa
along the posterior thigh, and it was located posterior-
laterally to the popliteal artery at the knee. At the mid-
thigh region, the nerve appeared as a rounded,
echogenic structure on the US image. The block was
administered at the site where the sciatic nerve
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bifurcates into the tibial and common peroneal nerves.
A 22-gauge needle was introduced from lateral to
medial, positioned anterior to the biceps femoris
tendon, and aligned parallel to the US beam. This
ensured the needle trajectory was optimally placed for
accurate needle tip positioning. The needle tip was
advanced to target both the anterior and posterior
surfaces of the sciatic nerve in the anterior-posterior
plane, ensuring that the needle was centered in the
mediolateral plane. Once the needle was correctly
positioned, a total of 20 mL of 0.25% bupivacaine was
injected around the nerve to achieve the desired
anesthetic effect.

3.4. Assessment of Block Success and Dermatomal Coverage

Sensory block was assessed 30 minutes post-injection
using pinprick testing across Ti2-S4 dermatomes,
focusing on all LL regions. The LESPB consistently
covered T12-L4, while SESPB showed variable spread over
S2 - S4, mainly in the posterior thigh and gluteal areas.
Complete sciatic territory coverage, especially below the
knee, was inconsistent in LS-ESPB. In contrast, PCB+SNB
provided uniform, dense anesthesia across both lumbar
and sciatic distributions. Surgery commenced after
confirming block efficacy. A > 20% rise in heart rate (HR)
or mean arterial pressure (MAP) during stimulation
indicated inadequate analgesia, managed with fentanyl
(0.5pg/kg). Repeat dosing or persistent pain prompted
conversion to GA. A block was considered successful if
three criteria were met: Adequate sensory loss (T12-S4),
stable HR/MAP, and no fentanyl dose > 0.5ug/kg or
repeated dosing. Failures were excluded from the
incidence of success analysis.

To ensure consistent patient stability throughout the
surgical procedure, MAP and HR were carefully
monitored at baseline and subsequently at regular 15-
minute intervals throughout the duration of the
surgery. This monitoring was conducted to assess any
fluctuations and promptly address any potential
complications that could arise during the procedure. In
the postoperative phase, a standardized analgesic
protocol was strictly adhered to in order to ensure
optimal pain management for all patients involved in
the study. Specifically, all patients were administered IV
paracetamol at a dosage of 15 mg/kg every 8 hours,
which was part of the routine analgesic regimen
designed to provide continuous pain relief.

In cases where the VAS pain score exceeded 3, rescue
analgesia in the form of a 3 mg morphine bolus was
administered. If pain persisted and the VAS score
remained elevated, the morphine dose could be
repeated every 30 minutes, with the goal of reducing
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the pain score below 4. Pain assessments were
conducted at multiple points throughout the
postoperative period, ensuring that pain levels were
closely monitored. These assessments took place in the
post-anesthesia care unit (PACU) immediately following
surgery and were also performed at 2, 4, 8, 12, and 24
hours postoperatively to evaluate the ongoing
effectiveness of the analgesic regimen.

In addition to pain management, a thorough and
vigilant monitoring system was put in place to detect
any adverse side effects or complications that might
arise following surgery. Specifically, the occurrence of
hypotension was defined as a MAP of less than 65 mmHg
or a decrease of 20% or more from baseline values. In the
event of hypotension, the condition was promptly
managed with a dose of 10 mg ephedrine to restore
stable blood pressure. Bradycardia, characterized by a
HR dropping below 50 beats per minute, was managed
using IV atropine at a dosage of 0.02 mg/kg to ensure
appropriate HR levels. Respiratory depression,
identified by a SpO, level falling below 95%, was

addressed by providing oxygen supplementation to
ensure the patient’s oxygen levels remained adequate.
Postoperative nausea and vomiting (PONV), a common
side effect of anesthesia, was treated with IV
ondansetron at a dosage of 0. mg/kg to alleviate
symptoms. Additionally, any other complications
associated with the nerve blocks or other aspects of the
surgical procedure were closely monitored and
managed promptly by the clinical team.

Patient satisfaction was assessed using a 5-point
Likert scale, where patients rated their satisfaction as
follows: 1 = extremely unsatisfied, 2 = unsatisfied, 3 =
neutral, 4 = satisfied, and 5 = extremely satisfied (13). The
patient satisfaction survey was conducted 24 hours after
surgery and evaluated various domains of satisfaction,
including pain management (effectiveness of analgesia
and need for rescue medication), anesthesia
effectiveness (success of the block and absence of
intraoperative pain), side effects (such as PONV), overall
comfort during the surgery, and recovery experience in
the PACU. All side effects, including bradycardia,
hypotension, PONV, hematoma, local anesthetic
systemic toxicity (LAST), or any other complications,
were carefully recorded. The primary outcome of the
study was the incidence of success of the blocks, while
the secondary outcomes included intraoperative
hemodynamic parameters, postoperative pain scores,
duration of analgesia, patient satisfaction, and the
incidence of adverse events.

3.5.Sample Size Calculation

The sample size was determined using the statistical
software G*Power 3.1.9.2 (Universitat Kiel, Germany). A
pilot study was conducted with ten patients per group,
which showed an incidence of success of 90% for the LS-
ESPB and 70% for the PCB. To calculate the required
sample size, several factors were considered, including a
confidence level of 95%, statistical power of 80%, and an
equal 1:1 ratio for both groups. Additionally, three extra
participants were added to each group to account for
any potential dropout, ensuring the robustness of the
study. This led to a final target of 65 participants in each

group.
3.6. Statistical Analysis

Data analysis was carried out using SPSS v27 (IBM®,
Armonk, NY, USA). To evaluate the normality of the data,
both the Shapiro-Wilk test and visual inspection via
histograms were utilized. For parametric data, means
and standard deviations (SD) were computed, with
intergroup comparisons made using an unpaired
Student’s t-test. In cases of non-parametric data, the
median and interquartile range (IQR) were used, and
differences between groups were assessed with the
Mann-Whitney U test. Qualitative data were expressed as
frequencies and percentages, and comparisons were
conducted using either the chi-square test or Fisher’s
exact test, depending on the data’s nature. We used the
intention-to-treat analysis for demographic data, while
adhering to a per-protocol approach for the other tables.
Statistical significance was set at a P-value of less than
0.05, and all tests followed a two-tailed methodology.

4.Results

Figure 1 illustrates the enrollment and screening
process, wherein a total of 156 cases were initially
considered for participation in the study. Of these, 17
patients were excluded due to failure to meet the
predetermined inclusion criteria, while an additional 6
patients declined to participate. Consequently, 130
participants were randomized into two groups for
subsequent evaluation and analysis in accordance with
the intention-to-treat principle. This preserved the
original randomization and avoided bias in outcome
comparisons, even in the presence of procedural failure
(notably elevated in the PCB+SNB group).

Table 1 exhibits the baseline demographic
characteristics, type of surgery, and duration of surgery
for both groups, revealing no statistically significant
differences, thereby confirming the comparability of
the groups at baseline.

Anesth Pain Med. 2025;15(5): e165030
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Patients received ultrasound - guided

lumbosacral ESPB
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(n=58)

l
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Group B(n=65)
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l
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(n=48)

)

The results were tabulated and

statistically analyzed (n=58)

The results were tabulated and

statistically analyzed (n = 48)

Figure 1. CONSORT flowchart of the enrolled patients

Figure 2 exhibits the procedural incidence of success,
which was significantly elevated in group A in contrast
with group B (90.77% vs. 76.92%, P = 0.032), yielding a
relative risk (RR) of 0.4 (95% CI: 0.17 to 0.97). Cases in
which the procedure failed were excluded from
subsequent analysis to maintain the integrity of
outcome evaluation.

Figure 3 demonstrates that HR and MAP were
comparable between the two groups at baseline, before
block administration, at 15 and 60 minutes
intraoperatively, and at the end of surgery. However, at
the 30- and 45-minute intraoperative time points, group
A exhibited significantly lower HR and MAP values than
group B (P <0.05).

Table 2 reports that the intraoperative fentanyl dose
was significantly lower in group A than in group B (P =
0.029). Postoperative pain scores were assessed using
the VAS. The scores were statistically similar in both
groups in the PACU and at 2, 8, 12, and 24 hours
postoperatively. Nevertheless, at the 6- and 8-hour time
points, VAS scores in group A were significantly lower

Anesth Pain Med. 2025;15(5): 165030

compared to those in group B (P < 0.05). Moreover,
group A demonstrated a significantly diminished total
morphine requirement within the first 24 hours
postoperatively (P < 0.05) and a significantly prolonged
duration until the first request for rescue analgesia (P <
0.001).

Table 3 demonstrates the incidence of adverse effects
and patient satisfaction. There were no significant
differences between the two groups regarding the
occurrence of bradycardia, hypotension, or PONV.
Notably, no cases of hematoma or LAST were observed in
either group. Patient satisfaction scores were
significantly higher in group A compared to group B (P=
0.020).

5. Discussion

The analgesic effects of ESPB likely arise from
multiple mechanisms, primarily the direct action of LA
on sensory nerves within the erector spinae fascial plane
(14). Although LA may spread to the paravertebral or
epidural spaces, the clinical efficacy is mainly attributed
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Table 1. Demographic Data, Type of Surgery and Duration of Surgery of the Studied Groups *

Variables GroupA (N=65) Group B (N =65) P
Age(y) 4378 121 41.6 £12.12 0306
Sex 0.592
Male 40 (61.54) 37(56.92)
Female 25(38.46) 28(43.08)
Weight (kg) 74.06 £10.62 76.71+83 0.116
Height (cm) 167.83+7.35 168.71% 6.2 0.463
BMI (kg/m 2) 26.4%4.15 26.99+2.93 0.353
ASA physical status 0.458
ot 45(69.23) 41(63.08)
v 20(30.77) 24(36.92)
Type of surgery 0.815
Knee abscess drainage 8(12.31) 5(7.69)
Femoral-popliteal bypass 10 (15.38) 13(20)
Internal fixation of fracture acetabulum 12 (18.46) 10 (15.38)
Closed reduction and internal fixation of fracture femur 15(23.08) 18 (27.69)
Amputation 20(30.77) 19 (29.23)
Duration of surgery (min) 62.69+12.56 59.85 £ 8.61 0.134
Abbreviations: BMI, Body Mass Index; ASA, American Society of Anesthesiologists.
2Values are expressed as mean + standard deviations (SD) or No. (%).
100.00% o
20.00%
80.00%
&
5 70.00%
g
_E' 60.00%
2
'E 50.00%
¢
B 40.00%
=
S
& 30.00%
20.00%
10.00%
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M Yes

No

Figure 2. Incidence of success of the studied groups

to the blockade of the dorsal and ventral rami,
including lateral cutaneous branches and anterior rami
(14). Anti-inflammatory effects and systemic absorption
may contribute to pain relief, but these are unlikely to
explain the rapid, dermatomal onset of analgesia
typically observed with ESPB (15, 16).

In contrast, PCB with SNB targets the lumbar plexus
and sciatic nerves separately. The PCB anesthetizes the

femoral, obturator, and lateral femoral cutaneous
nerves by injecting LA within the psoas major muscle
(17), while the SNB covers the posterior thigh and most
of the lower leg and foot (18). This combination is
particularly advantageous in critically ill patients due to
its effectiveness in providing dense anesthesia and
maintaining hemodynamic stability (19). It has also
been shown to diminish opioid use and offer more

Anesth Pain Med. 2025;15(5): €165030
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Figure 3. A, heart rate (HR); and B, mean arterial blood pressure changes of the studied groups
Table 2. Analgesic Outcomes of the Studied Groups *
Variables Group A (N=58) Group B (N=48) P
Intraoperative fentanyl dose (kg) 16.75 +£17.42 23.72+18.59 0.029
VAS
PACU 1(0-1) 0(0-1) 0.359
2h 1(0.25-1) 1(1-1) 0.564
4h 2(1-2) 2(2-3) 0.002
6h 2(1-2) 2(2-3) <0.001
8h 2(1-4) 3(2-4) 0.134
12h 2(2-3) 2.5(2-4) 0.652
24h 3(2-4) 3(2-4) 0306
Time to first request of rescue analgesia (h) 10.76 £2.48 7.92£1.65 <0.001
Total dose of morphine consumption in the 1st 24 hours (mg) 414 +1.47 5.25+1.69 <0.001

Abbreviations: VAS, Visual Analog Scale; PACU, post-anesthesia care unit.

@Values are expressed as mean + standard deviations (SD) or median [interquartile rang (IQR)].

consistent obturator nerve coverage than a femoral
nerve block alone (20).

To enhance sacral coverage in LS-ESPB, we employed a
dual injection technique at the S2 and S4 levels, aiming
for a more complete blockade of sacral roots and
improved diffusion of LA (21). We wused 0.25%
bupivacaine based on its efficacy in providing sufficient
sensory analgesia while minimizing motor blockade,
which is essential in critically ill populations. This
concentration has proven effective in similar high-risk
surgical contexts (22).

The elevated incidence of success of ESPB could be
attributed to its relatively more straightforward
technique and the broader spread of LA in the fascial
plane, potentially covering a larger area of innervation
(14). The ESPB affects the fascial plane deep into the ES
muscle at the lumbar level. The ESPB is more superficial
and more accessible to visualize using US guidance (23)
in contrast with the PCB, which requires deeper needle
insertion into the psoas muscle compartment (24).
Additionally, in SNB, the LA spread is limited to the area

Anesth Pain Med. 2025;15(5): e165030

surrounding the sciatic nerve itself, which can be
restrictive depending on the surgical site (25).

Intraoperative hemodynamics showed significantly
lower HR and MAP in the ESPB at 30 and 45 minutes
compared to the PCB. Patient satisfaction was
significantly higher in the ESPB than in the PCB. This
hemodynamic stability could benefit critically ill
patients, as it may decrease the risk of cardiovascular
complications. Similar hemodynamic advantages of
ESPB have been reported by the study conducted by
Nagy et al. (26), which evaluated US-guided ESPB efficacy
on  patient satisfaction and  intraoperative
hemodynamics. Their findings indicated that US-guided
ESPB enhanced perioperative hemodynamic control and
stability and improved patient satisfaction.

Abotaleb et al. (27) stated that the US-guided ESPB
provided adequate analgesia with more hemodynamic
stability than the caudal block in pediatrics undergoing
LL surgery. Furthermore, Medhat et al. (28)
demonstrated that the LESPB provided elevated patient
satisfaction levels in the elderly undergoing hip
arthroplasty compared to the control. Moreover,
Another study investigated the effectiveness of US-
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Table 3. Side Effects and Patients’ Satisfaction of the Studied Groups *
Variables Group A (N=58) Group B (N=48) P
Side effects
Bradycardia 2(3.45) 0(0) 0.492
Hypotension 5(8.62) 1(2.08) 0.155
PONV 3(5.17) 6 (12.5) 0.364
Hematoma 0(0) 0(0)
LAST 0(0) 0(0)
Patients’ satisfaction 0.020
Extremely satisfied 18(31.03) 8(16.67)
Satisfied 25(43.1) 13 (27.08)
Neutral 9(15.52) 16 (33.33)
Unsatisfied 4(6.9) 10 (20.83)
Extremely dissatisfied 2(3.45%) 1(2.08%)

Abbreviations: PONV, postoperative nausea and vomiting; LAST, local anesthetic systemic toxicity.

2 Values are expressed as No. (%).

guided ESPB for pain management in lumbar
laminoplasties (29) . Their findings indicated that
patients receiving ESPB exhibited more stable
hemodynamics and greater satisfaction levels compared
to those who underwent general anesthesia alone.
Additionally, Aksoy et al. (30) illustrated that in elderly
high-risk cases undergoing hip replacement surgeries,
PCB resulted in significantly elevated MAP values
compared to continuous spinal anesthesia (SA).

Postoperative pain control was superior in the ESPB
compared to the PCB at 4 and 6 hours postoperatively,
with a prolonged latency to the initial demand for
rescue analgesia and significantly lower total morphine
consumption within the first 24 hours. Consistent with
our findings, Marrone et al. (11) reported that
incorporating the LESPB into the SESPB significantly
enhanced the quality of anesthesia for hip procedures
compared to using a combination of PENG and SESPB.
This approach proved effective for hip surgery by
mitigating the risks associated with neuraxial or general
anesthesia, and it provided postoperative analgesia for
up to 48 hours without the need for opioids.

Abotaleb et al. (27) reported that in pediatric LL
surgeries, US-guided LESPB  provided better
postoperative pain management compared to the
caudal block. Fu et al. (31) agreed with our findings and
stated that in lumbar spinal surgeries, the ESPB
demonstrated diminished VAS scores and total opioid
consumption, as well as an extended duration before
the initial need for analgesia compared to the control.
Additionally, Zelenty et al. (32) investigated the utility of
US-guided ESPB for postoperative pain management in
thoracolumbar spinal fusion surgeries. Their findings

indicated enhanced pain relief and decreased opioid
intake within the initial 24 hours in the ESPB group.

Furthermore, Ganidagli et al. (33) showed that in
comparison to the femoral-sciatic approach, the PCB-
sciatic technique for arthroscopic surgeries provided
superior anesthesia and better analgesia. However,
Canakci et al. (34) reported that the PCB provides a
longer duration before the initial requirement for
analgesia and results in lower opioid consumption
compared to SA in total knee arthroplasty surgery.

Ilifeld et al. (35) discovered that both continuous
posterior lumbar plexus blocks and continuous femoral
nerve blocks effectively alleviate pain in adults after hip
arthroplasties. In a related study, Marino et al. (36)
reported that continuous lumbar plexus and femoral
blocks decrease the requirement for opioid analgesics
post-surgery. The safety profile of both approaches was
similar, with a comparable incidence of side effects
(bradycardia, hypotension, PONV, hematoma, or LAST).
Fu et al. (31) agreed with our results and demonstrated
that ESPB diminished the incidence of PONV compared
to the control.

The research is limited by the small sample size,
single-center settings, and short-term follow-up (24
hours). Additionally, the open-label design restricted
our study as it may introduce bias. The study did not
evaluate the impact of different interventions on
functional outcomes, such as range of motion or
strength. We recommend that ESPB be considered a
preferred RA technique, given it demonstrated a higher
incidence of success, enhanced intraoperative
hemodynamic  stability, superior  postoperative
analgesia, and diminished opioid requirements. Further
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research must explore the long-term outcomes and cost-
effectiveness of these approaches. Future research
should also consider assessing the efficacy of LS-ESPB in
diverse surgical populations, including patients with
different comorbidities and surgical procedures, as well
as in ambulatory or fast-track surgical programs.

5.1. Conclusions

The LS-ESPB is a more effective analgesic approach
than the PCB-SNB combination in unilateral LL
surgeries. It has a higher incidence of success, more
stable hemodynamics, better analgesia, elevated patient
satisfaction, and comparable side effects.
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