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Epidural versus quadratus lumborum block for
postoperative analgesia in adult open nephrectomies:
A randomized double-blind controlled trial
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ABSTRACT

Background: An epidural is not a suitable technique for all patients and is contraindicated in patients with local infection and previous
spine surgery, while Quadratus lumborum block (QLB) has been introduced recently as a component of multimodal analgesia for thoracic
and abdominal surgeries. The aim of this work was to compare the analgesic effect of epidural block versus ultrasound guided quadratus
lumborum in radical nephrectomy. Methods: This prospective randomized, double-blinded clinical trial was carried out on 70 patients aged
from 20 to 60 years old, both sexes, American Society of Anaesthesiologists | and Il physical status, scheduled for open nephrectomies.
Patients were divided into two equal groups: Group QLB: received ultrasound guided QLB type 3 with a single shot of 30 ml of bupivacaine
0.25% before induction of GA (0.2-0.4 ml/kg) on each side and Group epidural block (EB): received epidural block followed by general
anaesthesia (GA). Patients were given 30 ml of bupivacaine 0.25% for analgesia. Results: Visual analogue scale (VAS) throughout the whole
postoperative observation period was significantly different between the studied groups. The reduction in pain score was significantly higher
in the QLB group as indicated by the interaction analysis (P < 0.002). EB group had significantly longer analgesia duration than QLB group
(P=0.005). EB group required lower opioid than QLB group during first postoperative day. Conclusions: QLB is less effective than epidural
block in controlling postoperative pain after radical nephrectomy. Pain scores in the first 24 hours were significantly lower in the epidural
group.
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RESUMEN

Antecedentes: La epidural no es una técnica adecuada para todos los pacientes y estad contraindicada en pacientes con infeccién local
y cirugia de columna previa, mientras que el bloqueo del cuadrado lumbar (QLB) se ha introducido recientemente como componente de
la analgesia multimodal para cirugfas toracicas y abdominales. El objetivo de este trabajo fue comparar el efecto analgésico del bloqueo
epidural versus el cuadrado lumbar guiado por ecografia en la nefrectomia radical. Métodos: Este ensayo clinico prospectivo, aleatorizado,
doble ciego, se realizo en 70 pacientes con edades de 20 a 60 afios, ambos sexos, estado fisico de la Sociedad Americana de Anestesiélogos
I'y Il, programados para nefrectomia abierta. Los pacientes se dividieron en dos grupos iguales: Grupo QLB: recibié QLB tipo 3 guiado por
ultrasonido con una Unica inyeccion de 30 ml de bupivacaina al 0,25% antes de la inducciéon de GA (0,2-0,4 ml/kg) en cada lado y Grupo
bloqueo epidural (EB): recibié blogueo epidural seguido de anestesia general (GA). Los pacientes recibieron 30 ml de bupivacaina al 0,25%
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como analgesia. Resultados: La escala visual analégica (EVA) durante todo el periodo de observacion posoperatoria fue significativamente
diferente entre los grupos estudiados. La reduccién en la puntuacion del dolor fue significativamente mayor en el grupo QLB como lo indica
el anélisis de interaccién (P < 0,002). El grupo EB tuvo una duraciéon de la analgesia significativamente mayor que el grupo QLB (P = 0,005).
El grupo EB requiri6 menos opioides que el grupo QLB durante el primer dia posoperatorio. Conclusiones: QLB es menos eficaz que el
blogueo epidural en el control del dolor posoperatorio tras nefrectomia radical. Las puntuaciones de dolor en las primeras 24 h fueron

significativamente mas bajas en el grupo epidural.

Palabras clave: Epidural, bloqueo del cuadrado lumbar, analgesia, puntuacion VAS.

Introduction

cant postoperative pain. Postoperative analgesia follow-

ing abdominal surgeries is essential to allow effective
coughing, early mobilization, and to reduce the incidence of
postoperative respiratory complications[1],[2].

Administration of systemic analgesia after abdominal sur-
geries may be precluded by impaired renal function and respira-
tory complications from the use of opioids[3].

Other techniques include intramuscular or intravenous
injection of paracetamol or non-steroidal anti-inflammatory
drugs. However, none of these methods were proven to be
highly effective[4].

Regional anaesthesia may reduce the rate of chronic pain
after surgery. Thoracic epidural blockade (TEB) using local
anaesthetic agents has been widely regarded as the gold stand-
ard for analgesia and reduction of associated complications
following abdominal surgery including open nephrectomy,
however, it has unfavourable side effects such as paraesthesia,
hypotension, hematomas, an impaired motor of lower limbs
and urinary retention that could delay recovery[5].

The risks associated with insertion of the epidural catheter
include accidental Dural puncture, inadvertent high block, local
anaesthetic toxicity and total spinal anaesthesia (inadvertent
spinal injection of an epidural dose of local anaesthetic). Nerve
injury, epidural hematoma and abscess are rare but serious
complications[6]. Thoracic epidural blocks nerves bilaterally,
and sympathetic nerve block can result in hypotension due to
both vasodilatation and cardiac depression. This requires cau-
tious fluid administration in order to avoid fluid overload in sus-
ceptible patients[7].

An epidural is not a suitable technique for all patients and is
contraindicated in patients with local infection, previous spine
surgery, disorders of blood clotting and in those taking anti-co-
agulant and anti-platelet therapy[8].

Quadratus lumborum muscle is a paired muscle of the left
and right posterior abdominal wall, it is the deepest abdominal
muscle and commonly referred to as a back muscle. Each is
irregular and quadrilateral in shape[9].

Quadratus lumborum block (QLB) has been introduced re-
cently as a component of multimodal analgesia for thoracic
and abdominal surgeries as: caesarean section (CS), hip arthro-
plasty, inguinal hernia repair and nephrectomise[10]. Our hy-
pothesis was that performing ultrasound guided QLB was more
superior or equal to epidural block in providing postoperative
analgesia for patients undergoing open nephrectomy under
general anaesthesia (GA). The aim of this study was to compare

Q bdominal surgeries are usually associated with signifi-

the analgesic effect of epidural block versus ultrasound guided
quadratus lumborum in radical nephrectomy.

Patients and Methods

This prospective randomized, double-blinded clinical trial
was carried out on 70 patients aged from 20 to 60 years old,
both sexes, American Society of Anaesthesiologists (ASA) class
| or Il physical status, scheduled for open nephrectomies. The
study was done after approval from the Ethical Committee Assiut
University Hospitals, Assiut, Egypt. (Approval code: 17101594)
and registration of clinicaltrials.gov (ID: NCT05174364). An in-
formed written consent was obtained from the patients.

Exclusion criteria were significant organ dysfunctions (e.g.,
cardiac, respiratory, renal, or liver disorders), morbid obesity
(body mass index (BMI) > 40), patient with known hypersensi-
tivity to amide local anaesthetics, patient with any contraindi-
cation for intrathecal anaesthesia such as coagulopathy, psychi-
atric disorders, which could make observational pain intensity
assessment difficult, pregnancy and skin lesions or wounds at
the puncture site of the proposed block.

Randomisation and blinding

Using a computer-generated randomization, patients were
randomly allocated into two equal groups: Group QLB (com-
parative group): received ultrasound guided QLB type 3 with
a single shot of 30 ml of bupivacaine 0.25% before induction
of GA (0.2-0.4 ml/kg) on each side.Group EB (control group):
received epidural block followed by GA. Patients were given 30
ml of bupivacaine 0.25% for analgesia. The trial was planned
that neither the investigators to collect data nor the patients or
even the surgeon were aware of the group allocation, block ap-
proach, drugs received, patient monitoring or data collection.

Intraoperative management

An intravenous cannula 18G were inserted in the dorsum
of the non-dominant hand for IV drugs, fluids, and emergency
situations. After intravenous access securing, infusion of nor-
mal saline 0.9% solution 4 ml/kg/h was started followed by
standard fluid maintenance therapy according to the patient’s
weight. Intraoperative monitoring included electrocardiogram
(ECG), pulse oximetry, non-invasive blood pressure, capnogra-
phy, and temperature probe. Hemodynamics including heart
rate (HR), mean blood pressure (MBP) and peripheral oxygen
saturation (SpO,) were recorded before block, after the block,
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after induction of aesthesia, and every 20 minutes till the end
of surgery. GA was standardized for all patients in both groups
after 3 minutes of 100% oxygen via face mask using Fentanyl
1 mcg/kg, Propofol 2 mg/kg and Atracurium 0.5 mg/kg. Cuffed
endotracheal intubation with appropriate size to the patient’s
age was inserted under direct laryngoscopy after complete
muscular relaxation. The endotracheal tube then was secured
at the appropriate length, by adhesive tape at the angle of the
mouth. Controlled mechanical ventilation was used to main-
tain end tidal CO, at 35 + 5 mmHg. GA was maintained with
2-3 MAC sevoflurane delivered in 100% O,. All patients were
continuously monitored intraoperatively for any episodes of hy-
potension or bradycardia.

Technique of epidural block

Epidural block for the control group was done before in-
duction of GA. Patients were positioned in the sitting position,
an 18-gauge Tuohy needle was inserted into epidural space of
L1-2 intervertebral space under complete aseptic condition. In
the medial approach, the site of insertion of the needle was
between the spaces created by the vertebral spinous process-
es. Upon locating the desired spot, lidocaine 1% was injected
into the skin and underlying tissues to decrease the discomfort
with the advancement of the epidural needle. Once achieving
local anaesthesia, the epidural needle was advanced with its
stylet in place and with its bevel point cephalad. The epidural
needle was advanced through the skin, subcutaneous tissue,
supraspinous, and interspinous ligaments. The needle was ad-
vanced while applying pressure to the plunger. Once the lig-
amentum flavum was pierced, a loss in resistance was noted;
this was the epidural space, and 5-10 cc of saline was injected
to expand the epidural space; this decreased the risk of vascular
injury. Before the first surgical incision, bupivacaine 0.25% 30
ml was administered epidurally.

Technique of quadratus lumborum block

Bilateral QL block type 3 (anterior) for the intervention group
was performed on both sides of the patient before induction of
GA. Patient was positioned in semi-lateral decubitus and by low
frequency ultrasonography (USG) guidance attached to inferior
lumbar region (Petit's triangle) that was consisted of inferior
iliac crest and bordered by two muscles such as latissimus dor-
si muscle in the posterior, abdominal external oblique muscle
in the anterior. The ultrasound guide displayed the Shamrock
sign, where the transverse process of vertebrae L4 rolled as the
trunk, erector spinae muscle on the posterior side, psoas major
(PM) on the anterior side, and QL muscle on the lateral side.
After the visualization of QL and PM muscles, the Conti plex R
needle was directed parallel to the posterior side of the ultra-
sound probe until the tip of needle was confirmed in the border
of QL and PM muscle. The aspiration test revealed a negative
result, and then 1 mL of NaCl 0.9% was injected to get the sign
of hydro dissection. 30 mL of bupivacaine 0.25% was inject-
ed into the fascia between PM and QL muscles on each side.
After completion of the surgical procedure, sevoflurane was
discontinued; residual neuromuscular blocking agents were
pharmacologically reversed with the standard reversal doses
of neostigmine bromide 0.04 mg/kg in atropine sulphate 0.02
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mag/kg. The patients then were ventilated by 100% oxygen till
full consciousness regained and the patients started following
verbal commands. At that point endotracheal tubes were re-
moved after gentle suction of secretions through the tube and
the oropharyngeal cavity.

The primary outcome was to compare the effectiveness
of bilateral QLB and epidural analgesia for postoperative pain
management using visual analogy scale (VAS) measured in post
anaesthesia care unit (PACU) until 24 hours after surgery in pa-
tients undergoing elective open nephrectomies under GA. The
secondary outcomes were the first time to rescue analgesia (du-
ration from end of anaesthesia until first attempt of nalbuphine
requirement in minutes in the dose of 0.1 mg/kg nalbuphine)
and total amount of opioid consumption that was record-
ed throughout the first postoperative day, intraoperative and
postoperative hemodynamic variables (heart rate, mean blood
pressure, peripheral oxygen saturation and end tidal CO2), any
complications as postoperative nausea and vomiting (PONV)
and headache, duration of PACU stay and postoperative dura-
tion of hospitalization and patients’ satisfaction.

Sample size calculation

Using G* Power 3 software[11]. Depending on the results
of an earlier study[12], a calculated minimum sample of 62
adults having open partial nephrectomies were needed. The
sample was increased to include 70 patients to compensate the
possible dropouts. Patients were divided into two equal groups
(Group EB (n = 35); received epidural block, and group QLB (n
= 35) received QLB to detect an effect size of 0.42 in the mean
pain scores with an error probability of 0.05 and 80% power
on a one tailed test.

Statistical analysis

Statistical analysis was done by SPSS v26 (IBM Inc., Chica-
go, IL, USA). Quantitative variables were presented as mean
and standard deviation (SD) and compared between the two
groups utilizing unpaired Student'’s t-test. Qualitative variables
were presented as frequency and percentage (%) and analysed
using the Chi-square or Fisher's exact test when appropriate.
A two-tailed P value < 0.05 was considered statistically signifi-
cant.

Results

In this study, 82 patients were assessed for eligibility, 12
patients did not meet the criteria and 7 patients refused to par-
ticipate in the study. The remaining 70 patients were random-
ly allocated into two equal groups (35 patients in each). All
allocated patients were followed-up and analysed statistically
(Figure 1).

Demographic data, ASA status and surgery duration were
insignificant between the studied groups Table 1. MAP and HR
were significantly lower in the epidural group than QLB group
(Figure 2). However, the differences were clinically insignificant
as it still within the normal ranges. VAS scores were significantly
lower in the epidural group than the QLB group through out
the first 24 h postoperative (P < 0.05) Figure 3 and Table 2.
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Likewise, EB group had significantly (P = 0.005) longer an-
algesia time denoted by delayed 1st analgesia request (6 + 1.3
hours) than QLB group (4 + 1.5 hours). Also, EB group had
significantly (P = 0.043) lower opioid consumption (8 = 2.7 mg)
than QLB group (13 + 3 mg) during first postoperative day.
There was insignificant difference between the studied groups
regarding incidence of PONV one cases complained of PONV in
QLB versus 2 cases in epidural group (P = 0.5). Significant lower
rate of headache recorded in the QLB group versus the epidural
group (0% vs 5.7%, P = 0.03 respectively) Table 3.

Figure 1. Flow chart. Figure 3. VAS score between the study groups.

1 e
Table 1. Demographic, ASA status and surgery duration

EB Group (n = 35) QLB Group (n = 35) P
Agelyears 43.74 = 11.1 4143 +11.4 NS
Sex Male 24 (68.6%) 25 (71.4%) NS
Female 11 (31.4%) 10 (28.6%)
Weight/kg 71.66 £ 12.3 73.20 £ 84 NS
Height (cm) 165.49 + 6.8 165.66 + 7.9 NS
BMI 26.14 £ 4.2 26.66 + 3.7 NS
ASA | 30 (65.7%) 32 (91.4%) NS
Il 5 (34.3%) 3 (8.6%)
Surgery duration 167 =7 170+ NS

Data are presented as mean = SD or frequency (%); EB: Epidermolysis bullosa; QLB: Quadratus lumborum block; BMI: Body mass index; ASA:
American society of anesthesiologists.

Figure 2. Intraoperative hemodynamics between the study groups.
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Table 2. VAS score between the study groups

EB Group (n=35) QLB Group (n=35) P

1-hr 0 N. S

2-hr 2.1+ 1.1 3.1 +£1.1 < 0.001*
VAS saarE 4-hr 2112 2.8+09 < 0.04*

6-hr 1.8+ 1.1 36+1.2 < 0.001*

12-hr 1.1+04 25+ 1.1 < 0.001*

24-hr 1.1+ 0.1 2.1 +0.7 < 0.001*
P-value** < 0.001* < 0.001* P = 0.002#

Data are presented as mean + SD; *: significant p value < 0.05; *: Between groups; **: Within Group; #: interaction between group and
time; VAS: visual analogue scale; EB: Epidural block; QLB: Quadratus lumborum block.

I
Table 3. Postoperative data

EB group QLB P- value
Analgesia time 4+15 6+13 0.005
24h opioid consumption 13+3 8+27 < 0.001
PONV 1(2.9%) 2 (5.7%) 0.5
Headache 0 (0%) 5 (14.3%) 0.03
Discussion addition, it provides more stable intraoperative hemodynam-

US-guided truncal fascial plane blocks have gained popular-
ity for postoperative pain control in several types of abdominal
surgeries. One of the most promising is QLB, which is thought
to also relieve visceral pain. Three distinct types of QLBs have
been described (lateral, posterior, and anterior)[13].

Results were inconsistent with our hypothesis that quadra-
tus lumborum block is non inferior to epidural block in postop-
erative analgesia. Pain scores in the first 24 hours were signifi-
cantly lower in the epidural group. Furthermore; 24-hour opioid
consumption was significantly lower in the epidural group. Our
results were in consistent with Elsharkawy et al.[14] who found
that epidural block is superior to quadrates lumborum in con-
trolling postoperative pain and reducing postoperative opioid
use after open nephrectomy.

In contrast to our results, an earlier trial compared epidur-
al and quadrates lumborum in laparoscopic nephrectomy, the
authors concluded that quadrates lumborum is as effective as
epidural block in controlling postoperative pain and reducing
analgesic consumption after laparoscopic nephrectomy. How-
ever, difference in the results could be explained by more pain
and manipulation associated with open surgery than laparo-
scopic surgery[12].

However, several earlier studies were in contrast to the re-
sult of the current study, but none of them compared the two
blocks in such a high anatomical intervention as nephrectomy
in adults. Oksiiz et al.[15] compared the effect of posterior
QLB and continuous EB in paediatric patients undergoing in-
guinal hernia repair and orchiopexy, QLB patients had lower
pain scores, required less rescue analgesia, and had more satis-
fied parents. Ahmad et al.[16] concluded that Quadratus lam-
borum block is superior to epidural block in providing periop-
erative analgesia to paediatric patients safely and effectively. In
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ics, less need for intraoperative narcotics, lower postoperative
pain scores, less need for rescue analgesia, and greater pa-
rental satisfaction in comparison to continuous EB[14]. Korg-
vee et al.[17] found no difference in the amount of consumed
postoperative analgesia between both groups, but epidural
analgesia was associated with more hemodynamic instability
in perioperative period. Lin et al.[18] suggested that analgesic
efficacy of QLB could be explained by blockade of the sym-
pathetic fibres and visceral fibres in the thoracolumbar fascia.
According to the cadaveric reports, each approach of QLB has
a different mechanism of action. In QLB1 or QLB2, the injected
local anaesthetics are reportedly confined to the thoracolum-
bar fascia or transversus abdominis plane (TAP). In QLB3, the
injected local anaesthetics may spread to the mid to lower
thoracic paravertebral space and the lumbar nerve roots. The
three-dimensional computed tomography images of patients
have revealed that QLB1 spread in the TAP, QLB2 spread in the
TAP and posterior region of the quadratus lumborum muscle,
and transverse oblique paramedian QLB3 spread to the lumbar
and thoracic paravertebral regions. Tamura et al.[19] reported
that in magnetic resonance imaging, QLB2 appeared to have
a wider dye spread compared to QLB1. Furthermore, QLB3 is
a deep approach, which is reported to result in a greater mo-
tor blockade and the risk of needle trauma of the pleura and
kidney. Consequently, in clinical practice, a higher number of
people select QLB2. One small sample-size study reported that
the analgesic effect of QLB3 was a superior to that of QLB2 in
caesarean delivery. However, Brixel et al.[20] recently reported
that 30 mL of the QLB2 solution could reach multiple locations
around the quadratus lumborum muscle when sonographic
localization was used. Limitations of this study including that
the sample size was relatively small. The study was in a single
centre.



Conclusions

Results were inconsistent with our hypothesis that Quad-

rates lumborum block is non inferior to epidural block in post-
operative analgesia. Pain scores in the first 24 hours were sig-
nificantly lower in the epidural group, furthermore; 24-hour
opioid consumption was significantly lower in the epidural

group.
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