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Ultrasound guided erector spinae plane block versus quadratus lumborum 
block for postoperative analgesia in patient undergoing open nephrectomy: A 
randomized controlled study
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ABSTRACT
Background and Objective:
Erector spinae plane block (ESPB) has been reported to provide analgesia in open abdominal 
surgeries in case reports or case series. We aimed to compare the effectiveness of ESPB and 
anterior Quadratus Lumborum block (QLB III) as a postoperative analgesic for open 
nephrectomy.
Methods:
Seventy five patients scheduled for open nephrectomy were randomly allocated into three 
equal groups (25 each); group (C) patients operated under general anesthesia while in (QLB 
and ESPB) groups, patients received general anesthesia followed by unilateral (QLBIII or ESPB) 
respectively, with 0.3–0.4 ml/kg of bupivacaine 0.25%. The primary outcome was the 24 h 
cumulative morphine given postoperatively. The secondary outcomes were the first rescue 
analgesic time, postoperative pain score, time to perform technique and sensory block 
coverage.
Results:
The 24 cumulative morphine consumption and first rescue analgesic time were significantly 
higher and shorter, respectively, in control group compared to the QLB and ESPB groups with 
no significant difference between interventional groups. VAS score at rest and during move
ment was significant higher in control group at all different timing measurements compared to 
the interventional groups. The block performing time was significant shorter in ESPB compared 
to QLB and the coverage of QLB extends from T8 to L2 and ESPB from T6 to T12.
Conclusion:
The ESPB is as efficient as QLB III to provide analgesia and decrease perioperative opioid 
consumption, taking into account the technically challenging and the time consuming of QLB 
III making ESPB a highly promising alternative for postoperative pain relief following open 
nephrectomy.
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1. Introduction

Open surgery remains one of the approaches used for 
those patients requiring partial or radical nephrect
omy and is associated with a high incidence of 
intense immediate postoperative pain and chronic 
pain the months following surgery [1,2]. Acute pain 
physiopathology is explained as it is mediated by 
inflammatory cell infiltration, activation of spinal 
cord pain pathways, and also by reflexive muscle 
spasm. All of these three mechanisms of acute pain 
are typically ameliorated during the postoperative 
recovery [3].

Regional anesthesia techniques are commonly 
recommended for pain management in open 
nephrectomy as they decrease parenteral opioid 
requirements and improve patient satisfaction [4].

Erector Spinae Plane block (ESPB), was initially 
described by Forero et al., 2016 for analgesia in 
thoracic neuropathic pain [5] and despite its recent 

description in literature it has also been widely used 
in both adults and children at different levels for 
different indications such as chronic shoulder pain 
(T2), thoracic surgery and breast surgery (T4-5) and 
upper abdominal surgery (T7-8) [6–9], however, 
most of the published trials regarding its analgesic 
effect following major open abdominal surgeries are 
case reports and rare. In this ultrasound-guided 
(USG) approach, a local anesthetic (LA) is injected 
between the erector spinae muscle and the trans
verse process of the thoracic vertebrae leading to 
spread of LA cephalad, caudally and through the 
paravertebral space [5,6,9].

Quadratus Lumborum block (QLB) is a widely 
used regional anesthesia technique as well. It has 
been used for reducing postoperative pain after 
cesarean section, laparotomy or laparoscopic proce
dure and hip surgery [10–12]. It was defined for the 
first time by Blanco in 2007, where the LA was 
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injected at the anterolateral aspect of the QL mus
cle (type I QLB) [13]. Later, Børglum et al.,2013 used 
posterior transmuscular approach by detecting 
Shamrock sign and injecting the LA at the anterior 
aspect of the QL (type III QLB) [14]. Blanco and 
McDonnell, described another approach by injecting 
the LA at the posterior aspect of the QL muscle 
(type II QLB) [15]. Finally, the intramuscular QLB 
(type IV QLB) was performed by injecting LA directly 
into the QL muscle [16].

We hypothesized that ultrasound-guided ESPB 
block has a comparable effect or is even considered 
a better choice than QLB III as a postoperative analge
sia for patients undergoing open nephrectomy under 
general anesthesia.

2. Patients and methods

2.1. Study population

This Prospective randomized double-blind controlled 
study was conducted in Zagazig University Hospitals 
from March 2020 to August 2020. Approval of institu
tional review board (The research ethical committee of 
Faculty of Medicine, Zagazig University) with the refer
ence number (ZU-IRB#: 6004/12-4-2020) was obtained 
and it was registered with ClinicalTrials.gov 
(NCT04361383).

Adult patients aged 21–60 years old, of either sex, 
BMI ≤ 30 kg/m2, ASA II or ASA III were scheduled for 
elective open nephrectomy with flank incision under 
general anesthesia. Patients were operated with roof
top or chevron (trans-abdominal) incision, those with 
history of allergy to the LA agents used in this study, 
Skin lesion at needle insertion site, those with bleeding 
disorders, sepsis, liver disease, and psychiatric disor
ders were excluded from this study.

2.2. Sample size calculation

Assuming that mean ± SD of cumulative morphine 
requirement in control group versus QLB group was 
(4 ± 1.7 mg versus 3 ± 1.3 mg, respectively) [17], so 
sample size was calculated by (open Epi) program to 
be (75 cases) allocated into three equal groups, (25) in 
each group, with confidence level of 95% and power of 
test 80% with taking in consideration 10% non- 
response rate.

2.3. Randomization

The patients enrolled in this study were randomly 
allocated into three equal groups (25 of each) by 
a computer-generated randomization table; group (C) 
(Control group) where patients were operated under 
general anesthesia, group (QLB): patients received 
general anesthesia initially then unilateral QLB type III 

with a volume of 0.3–0.4 ml/kg of bubivacaine 0.25% 
was performed, group ESPB: patients received general 
anesthesia initially then unilateral ESPB with a volume 
of 0.3–0.4 ml/kg of bupivacaine 0.25% was performed. 
The study was a prospective double-blinded study 
(The patients and the investigators who were respon
sible for assessing outcomes were blinded to study 
group assignment.)

2.4. Preoperative assessment

During their preoperative planning, all participating 
patients were visited to discuss the purpose and end
points of the research, to explain the benefits and 
possible side effects of the technique, and to obtain 
informed written consent from each patient about the 
procedure. Particular attention was paid to recording 
vital signs during physical examination; cardiac and 
chest symptoms and excluding contraindications. All 
patients were investigated by complete blood count, 
coagulation profile, blood sugar levels, and serum 
urea, serum electrolytes, Liver and kidney functions 
tests. Patients were taught to measure postoperative 
pain based on a visual analog score (VAS) on a scale of 
0–10, where 0 = no pain and 10 = maximum worst 
pain. Patients were kept nil per oral for 6–8 h for solid 
meal and 2 hours for clear fluid prior to the operation.

2.5. Intraoperative

Intravenous access was ensured when the patient 
entered the operating room with 18 G cannula standard 
monitors: electrocardiogram, pulse oximetry, non- 
invasive blood pressure monitor and capnograph, and 
baseline parameters were registered. Preoxygenation 
with 100% O2 (4 l/min of O2 for 5 min) was carried out. 
Anesthesia was induced using fentanyl 1 μg/kg, propo
fol (1.5–2) mg/kg, endotracheal intubation was facili
tated with atracurium 0.5 mg/kg. Anesthesia was 
maintained with (O2, Sevoflurane mixture), Lungs were 
ventilated using volume-controlled ventilation and the 
tidal volume and ventilation rate were adjusted to main
tain end-tidal carbon dioxide concentration (EtCO2) at 
35–45 mmHg through (Drager ventilator AG, Lubeck, 
Germany).

Fentanyl was given intraoperatively as an additional 
bolus dose of 1 μg/kg with an increase in MAP or HR 
more than 20% from baseline values, atracurium 
0.1 mg/kg every 20 to 45 min was given as mainte
nance of muscle relaxation.

2.6. In the (QLB III) group

The patient was placed in the lateral decubitus posi
tion according to the selected site of surgical interven
tion. The low-frequency convex probe of Sonosite 
M Turbo ultrasonography (FUJIFILM Sonosite, Inc., 
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Bothell, WA, USA) was positioned horizontally in the 
anterior axillary line halfway between the subcostal 
margin and iliac crest after sterilization of the skin 
and draping, to locate the triple abdominal muscle 
layers, then the probe was relocated subsequently to 
the posterior axillary line until the quadratus lum
borum muscle could be visualized with its attachment 
to the lateral edge of the transverse process of the L4 
vertebral body, With the psoas major muscle places 
anteriorly, the erector spinae muscle posteriorly and 
the quadratus lumborum muscle adherent to the apex 
of the transverse process, this is a well-recognizable 
pattern of a shamrock with three leaves [18]. A 22- 
gauge, 80 mm needle (Stimuplex D, B-Braun, 
Germany) was inserted in plane relative to the ultra
sound probe passing in posterior to anterior direction 
through the QL muscle to reach the border between 
the QL and psoas major muscle (Figure 1). After con
firmation of negative blood aspiration, 1 ml of normal 
saline for hydro-dissection sign was injected to verify 
the needle tip and then a volume of 0.3–0.4 ml/kg 
0.25% bupivacaine with a maximum volume of 30 ml 
was injected [17].

2.7. In the ESPB group

The patient was placed in the lateral decubitus posi
tion according to the selected site of surgical interven
tion. After sterilization and drapping of the skin of the 
upper back, counting down from seventh cervical ver
tebrae spine to identify the spine of the seventh thor
acic vertebrae (T7). This was related to the tip of the 
scapular spine. A high-frequency probe of Sonosite 
M Turbo ultrasonography (FUJIFILM sonosite, Inc., 
Bothell, WA, USA) was placed across the T7 spine and 
the probe was moved laterally to identify the trans
verse process of T7. Thereafter, the probe was moved 
to a sagittal plane to visualize the erector spinae mus
cles lying underneath the trapezius muscle. A 22- 
gauge, 80 mm needle (Stimuplex D, B-Braun, 
Germany) was inserted medially in-plane relative to 
the ultrasound probe and directed towards the trans
verse process. Once the needle was underneath the 
anterior fascia of the erector spinae muscle (Figure 2), 
1 ml normal saline was injected for hydro-dissection 
sign to verify the needle tip, and then a volume of 
0.3–0.4 ml/kg 0.25% bupivacaine with a maximum 

Figure 1. Performance of Anterior Quadratus lumborum block (QLB III): TP: transverse process, QLM: quadratus lumborum muscle, 
PM: psoas muscle, ESM: erector spinae muscles, Yellow arrow: pointed to spread of local anesthetic.
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volume of 30 ml was injected under the erector spinae 
muscle into the newly formed space [19].

Thirty minutes before the end of the surgery regard
less of the group allocations all patients were given 
a mixing of i.v acetaminophen (15 mg/kg) and i.v ketor
olac (0.5 mg/kg) for postoperative pain management.

Muscle relaxant reversal with neostigmine 
0.04–0.07 mg/kg and atropine 0.02 mg/kg was per
mitted to wake up from anesthesia, extubated, and 
maintained on O2: air mixture in the postoperative 
anesthesia care unit (PACU).

Postoperative analgesia was given in the ward using 
a fixed scheme in the form of acetaminophen (15 mg/ 
kg 4/day) and ketorolac (0.5 mg/kg 3/day). If the post
operative VAS score ≥3 or patient requested additional 
analgesia in between VAS score measurement times, 
rescue analgesia in the form of i.v bolus dose of 1 mg 
morphine was given.

2.8. Parameters evaluation

● Patients’ characteristics: Age, sex, BMI, ASA physi
cal status.

● Time needed to perform technique (min): which 
was defined as the time needed for adequate 
ultrasonic visualization, needle introduction, and 
drug injection (time from placement of 

ultrasound probe on the patient′s skin to the 
end of local anesthetic injection) [20].

● Heart rate (HR), mean arterial blood pressure 
(MAP), were measured at baseline before induc
tion of anesthesia and then continuously moni
tored and recorded every 10 min intraoperatively, 
but recorded at baseline, immediately after induc
tion, at 20 min, 40 min, 1h, 2h after induction and 
finally at the end of surgery.

● Intraoperative cumulative fentanyl (µg).
● Number of blocked dermatomes: were assessed 

after recovery of anesthesia using pinprick and 
cold loss sensation with iced solutions.

● Visual analogue scale (VAS) [21]: was assessed at 
rest and during movement at 30 min, 1, 3, 6, 12, 
24 h postoperatively.

▪1st time to rescue analgesic (min): is the time to ask 
for the first postoperative analgesia (morphine), and 
was calculated from the end of operation to patient 
reporting VAS ≥ 3.

▪Total dose of rescue analgesia (morphine) (primary 
outcome), that was consumed in the first 24 
h postoperatively.

▪Operative time (min) and hospital stay (days).
▪Intraoperative and postoperative complications 

related to the blocks as local anesthetic toxicity, needle 

Figure 2. Performance of the erector spinae plane block (ESPB). TP 7: transverse process of the seventh thoracic vertebra, Trapezius 
muscle, ESM: erector spinae muscles, Blue arrow: injection point, Red arrow: pointed to the spread of local anesthetic under ESM, 
lifting it off the transverse processes.
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injury to essential organs, retroperitoneal hematoma, 
hypotension, lower limb weakness, . . . etc

2.9. Statistical analysis

The Collected data were statistically analyzed using 
Statistical Package for Social Science software (version 
20, SPSS Inc., Chicago, IL). Continuous variables with 
a normal distribution were reported as mean ± SD and 
range. Categorical variables were summarized as fre
quencies and percentages. Numerical data were eval
uated using Analysis of variance (ANOVA), and Least 
Significant Difference (LSD) was used to detect signifi
cant difference between each 2 separate group, while 
qualitative data were evaluated by Chi square test (χ2). 
P values <0.05 and <0.001were considered statistically 
significant and highly statistically significant, respec
tively, P values >0.05 considered non-significant

3. Results

A total of 82 patients scheduled for elective open 
nephrectomy under general anesthesia, were assessed 
for eligibility to participate in this study, 7 patients were 
excluded; 3 patients refused to participate and the other 
4 had one or more of the exclusion criteria so the study 
included 75 patients randomized into three equal 
groups of 25 each as shown in the CONSORT flow dia
gram (Figure 3).

There was no statistically significant difference 
(p > 0.05) between the studied groups regarding age, 
sex, BMI, ASA physical status and operative time. As 
regarding to the intra-operative fentanyl, there was 
a statistically significant higher dose given in control 
group compared to the other two groups with no 
significant difference between the interventional 
groups. It was also noticed that the time of performing 
the block was statistically significant shorter (p < 0.001) 
in ESPB group compared to QLB group (Table 1).

The MAP was comparable at baseline reading, 
immediately after induction and at 20 minutes after 
induction, with no significant difference between the 
studied groups, later on the MAP was statistically 
significantly reduced in QLB and ESPB groups com
pared to higher pressure among control group at 
40 min, 1 h, 2 hours, and at the end of surgery with 
no significant difference was noticed in MAP between 
the two interventional groups at different timings. 
Also, changes within each group throughout the sur
gery compared to baseline values were statistically 
significant, but all were within the clinically accepted 
range (Figure 4).

Figure 5 shows that the HR was comparable at 
baseline reading, immediately after induction and at 
20 min later with no significant difference between the 
studied groups, then HR was statistically significantly 
reduced in QLB and ESPB groups compared to higher 
rate among control group at 40 minutes, 1 hour, 
2 hours and at the end of surgery, with no significant 

Completed                 

Control group(C) 
-Allocated to control 
group (n= 25 )
‐Didn’t Receive allocated 
intervention (n= 25)

QLB group 
-Allocated to intervention 
(n= 25)
-Received allocated 
intervention (n=25)

ESPB group 
-Allocated to intervention 
(n=25 )
-Received allocated 
intervention (n=25 )

Excluded (n= 7)
-Not meeting inclusion 
criteria (n= 4)
-Declined to participate 
(n=3)

Allocation 

Randomized (n=75) 

Assessed for eligibility (n=82) 

Follow up 

Completed follow up (n=25)  Completed follow up (n=25) Completed follow up (n=25) 

Analysis 

Analyzed (n=25) Analyzed (n=25) Analyzed (n=25) 

Enrollment  

Figure 3. CONSORT diagram.
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difference was noticed in HR between the two inter
ventional groups at different timings, as well changes 
in each group were statistically significant but all were 
within the clinically accepted range.

The first time to rescue analgesic, total consumed 
morphine and hospital stay were highly statistically sig
nificant shorter, higher and longer, respectively 
(p < 0.001) in control group compared to the other 
two interventional groups with no significant difference 
between these two interventional groups (Table 2).

As regarding VAS at rest and during movement 
there was highly statistically significant higher scores 
in control group compared to the interventional 
groups (with no significant difference between QLB 
and ESPB group) at all different timing measurements 
except at 24 hours postoperatively where the three 

studied groups were comparable at their values 
(Figure 6).

It also was noticed that there was statistically sig
nificant increase in VAS score values at rest and during 
movement within each group following the first 
4 hours postoperatively compared to the former post
operative values at 30 min. 1 h and 3 hours (Figure 6).

The bar graphs in (Figure 7,8) demonstrate the vari
able percentage of spread of sensory block in both QLB 
and ESPB; where in QLB the majority of patients had lost 
the cold and pinprick sensation from T9-L2, compared 
to those in ESPB who had lost cold and pinprick sensa
tion at higher levels from T6-T12.

There were no complications reported regarding to 
the block placement or signs suggesting local anes
thetic toxicity in our interventional groups

Table 1. Patients’ and operative characteristics.

Variable
Control group 

(n = 25)

QLB 
group 

(n = 25)

ESPB 
group 

(n = 25) P-value LSD

Age (years): 
Mean ± SD 44.1 ± 9.8 47.4 ± 8.9 44.7 ± 11.2 a 0.455

Sex: N (%) 
Female: 
Male:

8 (32) 
17 (68)

7 (28) 
18 (72)

8 (32) 
17 (68)

b 0.039

BMI(kg/m2) 
Mean ± SD 24.2 ± 2.03 23.8 ± 2.34 24.9 ± 2.38 a 0.293

ASA status: N (%) 
ASA II: 
ASA III:

15 (60) 
10 (40)

17 (68) 
8 (32)

19 (76) 
6 (24)

b 0.479

Operative time(minute): 
Mean ± SD 140.8 ± 10.5 143.7 ± 7.5 142.8 ± 6.7 a 0.456

Intraop- Fentanyl (µg): 
Mean ± SD 201.4 ± 13.9 131.9 ± 8.5 127.8 ± 10 a <0.001** <0.05 1* 

<0.05 2* 
>0.05 3

Time of performing block (minute): 
Mean ± SD – - 9.36 ± 1.03 5.64 ± 0.66 C <0.001**

Data were expressed as mean ± SD or Number (Percentage) 
N = Total number of patients in each group. BMI = Body Mass Index 
QLB: Quadratus lumborum block. ESPB: Erector spinae plane block 
aOne-Way ANOVA Test. b Chi-square test. C Independent t-Test 
* Statistical significance difference (p <0.05) **High statistical significance difference (p <0.001) 
P1: Control versus QLB groups P2: Control versus ESPB group. P3: QLB versus ESPB groups
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Figure 4. Intraoperative mean arterial pressure (MAP) among the studied groups. Group C: Control group, Group QLB: Quadratus 
lumborum block, Group ESPB: Erector spinae plane block *Statistical significant difference between control group and two 
interventional groups
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4. Discussion

Acute pain management following open nephrectomy 
is a challenging issue due to the large subcostal flank 
incision that generally employed to offer a wide opera
tive field but unfortunately, it requires a considerable 
amount of muscle cutting giving raise to somatic pain 
transmitted through intercostals nerves at (T9-T11), 
constitute for 70–75% of the postoperative pain and 
lasts for 72 h [19,22], in addition to visceral pain 
through sympathetic fibers (T8-T12 spinal segment) 
which is severe but usually lasts for 24–36 h [19,23]. 
Poor postoperative pain management leads to restrict 
ambulation and movement as well as increases pneu
monia, thromboembolism, wound dehiscence, chronic 
pain and prolongs the recovery period [24].

The key to enhanced recovery after open abdominal 
surgeries is the optimal dynamic analgesia. In the last 
decade there has been a remarkable shift away from 
thoracic epidural analgesia which has been long 
known as the gold standard technique and thus due 
to the associated difficulty of ambulation, hypotension, 
excessive i.v fluid administration and complications of 
neuraxial technique [25].

Anterior quadratus lumborum block (QLB III) is 
a technique that has the potential to alleviate somatic 
and visceral pain following abdominal surgeries through 
spread of local anesthetics into the thoracolumbar fascia 
which has extensive sensory innervation by both A- and 
C-fiber nociceptors and mechanoreceptors as well as 
high-density network of sympathetic fibers to reach to 
the thoracic paravertebral space [17] however, previous 

0

10

20

30

40

50

60

70

80

90

100

Baseline Immediate
after

induction

After 20
min of

induction

After 40
min of

induction

At 1 hour
of

induction

At 2 hours
of

induction

At end of
surgery

H
R 

(b
ea

ts
/m

in
)

Time (min)

Control group

 QLB group

 ESPB group

Figure 5. Intraoperative heart rate (HR) among the studied groups. Group C: Control group, Group QLB: Quadratus lumborum 
block, Group ESPB: Erector spinae plane block *Statistical significant difference between control group and two interventional 
groups

Table 2. Postoperative findings among the studied groups.

Variable
Control group 

(n = 25)

QLB 
group 

(n = 25)

ESPB 
group 

(n = 25) P-value LSD

Time to first rescue analgesic (min): 
Mean ± SD 60.2 ± 8.2 281.2 ± 18.5 268.1 ± 13.8 a <0.001** <0.05 1* 

<0.05 2* 
>0.05 3

Total morphine (mg): 
Mean ± SD 20.9 ± 1.7 11.4 ± 1.5 12.1 ± 1.3 a <0.001** <0.05 1* 

<0.05 2* 
>0.05 3

Hospital stay (days): 
Mean ± SD 1.8 ± 0.07 1.3 ± 0.3 1.4 ± 0.07 a <0.001 ** <0.05 1* 

<0.05 2* 
>0.05 3

Data were expressed as mean ± SD 
N = Total number of patients in each group. 
QLB: Quadratus lumborum block. ESPB: Erector spinae plane block 
aOne-Way ANOVA Test. 
* Statistical significance difference (p <0.05) **High statistical significance difference (p <0.001) 
P1: Control versus QLB groups P2: Control versus ESPB group. P3: QLB versus ESPB groups
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studies revealed some limitations as possible sparing of 
the upper thoracic dermatomes [26], unexpected motor 
weakness of lower limb due to possibly involvement of 
lumbar plexus [27] and also may be complicated with 
direct needle trauma of the kidney and risks of retro
peritoneal spread of hematoma [28].

The ESPB can be used to provide regional 
analgesia for a wide range of surgical procedures 
in the anterior, posterior, and lateral thoracic and 
abdominal regions [7,8] and also to treat acute and 
chronic pain syndromes [5]. The mechanism of 
analgesic action of ESPB is reported to be through 
spread of local anesthetics into the paravertebral 
space and intercostal spaces of multiple levels 

with blockade of dorsal and ventral rami with sym
pathetic fibers leading to somatic and visceral pain 
relief [9]. In abdominal surgery, the use of the ESPB 
as a technique for analgesia is relatively minimal 
and appears in just limited publications. This is the 
reason why we believe any new trial to use ESPB as 
a modality for abdominal surgery analgesia is 
a nobel contribution.

Our study suggested that ESPB has a comparable 
analgesic effect with QLB III in patient undergoing 
open nephrectomy, where our results revealed that 
intraoperative fentanyl consumption and 24 cumula
tive morphine consumption after surgery were statis
tically significant higher in control groups compared to 
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the QLB and ESPB group with no significant difference 
between our two interventional groups.

As well, VAS score at rest and during movement was 
higher in control group compared to the other two 
interventional groups (with no significant difference 
between QLB and ESPB group) at all different timing 
measurements through the first postoperative day 
except at 24 hours postoperatively where the three 
studied groups were comparable at their values, and 
as a result of this, our results recorded a significant 
shorter time needed for giving the first rescue analge
sic as well as longer hospital stay in the control group 
compared to QLB and ESPB groups.

This is in line with earlier case series provided by 
Niraj and Tariq, showing that continuous ESPB pro
vide effective somatic and some visceral analgesia fol
lowing major abdominal surgeries with a substantial 
decrease in postoperative morphine consumption and 
normal rating score (NRS) values over 48 hours post
operatively [19]. Chin et al., who first described in their 
pilot study the analgesic effect of ESPB with a single- 
level injection for laparoscopic ventral hernia repair 
and other abdominal surgery reported a decrease in 
the opioid consumption and NRS scores over 24 hours 
[6]. Later studies of laparoscopic cholecystectomy, 
ERCP or nephrectomy have also concluded that ESPB 
can produce effective visceral analgesia following sin
gle shot or intermittent catheter injection [29,30]. 
However on the other side, Tulgar et al., in their retro
spective study reported ESPB failure and lack of 
analgesic efficiency in 12 patients of 182 (6.5%) that 
underwent ESPB for different laparoscopic and open 
surgeries. The authors reported no common denomi
nator as regard to application level, applied local anes
thetic volume, concentration, or surgical procedures in 
these patients to explain this failure [31].

As regarding to QLB and in agreement with our 
results Aditianingsih et al., reported that bilateral 

anterior QLB had a comparable analgesic effect with 
continuous epidural analgesia following laparo
scopic nephrectomy with no significant difference 
between two groups regarding 24 h morphine con
sumption and pain scores [17], Similarly, several 
studies reported the successful analgesic effect of 
anterior QLB block in adult patients after percuta
neous nephrolithotomy or open kidney surgery 
[32–34].

In our study, the hemodyamic values (MAP and 
HR) were statistically significant higher in control 
group after 20 min of induction of general anesthe
sia till the end of the surgery compared to the QLB 
and ESPB groups with no significant difference was 
noticed between the last two groups, that we 
believed corresponds to the beginning of analgesic 
effect of our regional blocks and considered as 
golden standard clinical indicators of the adequacy 
of analgesia in the two interventional groups and it 
was reflected on the significant decrease of their 
intraoperaftive fentanyl consumption compared to 
the control group doses.

These results were matched with Siam et al., as 
they found that the incidence of hemodynamic stabi
lity was significantly higher in ESPB combined with 
general anesthesia group than in conventional general 
anesthesia with multimodal analgesia group of 
patients undergoing lumbar spine surgery [35]. As 
well for QLB, in studies provided by Aditianingsih 
et al., and Sukmono et al., they recorded that MAP 
and HR in QL group were relatively steadier than in the 
epidural group of patients undergoing laparoscopic 
nephrectomy however, there was no difference in the 
intraoperative fentanyl consumption in both groups 
and this of course could be justified as the control 
group in these studies was the epidural one [17,36].

Speaking about the time and the ease of perform
ing the block that considered as one of the important 
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Figure 8. Multiple bar chart showing dermatomal levels in the Erector spinae plane block (EPSB) studied group.
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elements of choice between different regional blocks, 
our study reported a statistically significant shorter 
performance time for ESPB compared to QLB perfor
mance time, and this attributed to that the anterior 
QLB need technically full visualization of the needle tip 
by the convex probe during injection due to the proxi
mity of the injection site to the abdominal structures 
and the risk of retroperitoneal hematoma, unlike the 
simplicity of the ESBP thanks to its easily identifiable 
ultrasonographic landmarks and endpoint for injection 
aiming to bone structure and not towards paraverteb
ral space near the pleura and major blood vesseles 
thus reduce the possibility of serious complications.

In agreement with our findings Ökmen and 
Ökmen, indicated the skill and time required to 
perform anterior QLB to avoid potential hazards 
despite its analgesic effect after percutaneous 
nephrolithotomy compared to patient-controlled 
analgesia group [32]. Similarly Dewinter et al., 
referred to the technically demanding and time 
consuming of QLB furthermore, it did not provide 
superior postoperative analgesia in the laparoscopic 
colorectal surgery when compared to systemic lido
caine [37].

No complications have been identified with 
regard to block placement or signs indicating local 
anesthetic toxicity in our interventional groups in 
the current sample.

This is inconsistent with Wikner, who reported 
a case of lower limb motor weakness following 
lateral quadratus lumborum block for gynecological 
laparoscopy and suggested that due to spread of 
LA either to lumbar paravertebral space or to the 
lumbar plexus, however this study included one 
case which makes it difficult to generalize to large 
sample size [27]. Moreover, Dewinter et al., found 
that more patients in the QL-group showed subjec
tive symptoms of local anesthetic systemic toxicity 
even though they did not surpass the reference 
value for toxicity of plasma ropivacaine- 
concentration in the blood sample of these 
patients, but they commented on this, that caution 
is needed when interpreting these signs as the 
correlation between signs of toxicity and blood 
levels is determined by several factors as anatomi
cal, physiological, and pharmacokinetic factors and 
this made them not recommend the use of QLB as 
analgesic approach for laparoscopic colorectal sur
gery [37].

It should be noted that we have attempted to 
avoid one of the most common limitations in the 
previous studies relating to ESPB and QLB, namely 
the evaluation of the dermatoma coverage of each 
block in the postoperative period in patients under
going open nephrectomy surgery. In our results, the 
majority of patients in ESPB group have lost their 

cold and pinprick sensation from T6 to T12 whereas 
those in QLB group have lost their cold and pinprick 
sensation at lower levels from T9 to L2. As 
a consequence, sensory blockage levels in both 
groups outweigh the likelihood of having adequate 
analgesic effects after nephrectomy because the 
flank incision is fully blocked. However, 
Warusawitharana et al., stated in their case series 
study the possibility of sparing of upper thoracic 
dermatomes with the transmuscular quadratus lum
borum block used for analgesia for open renal sur
gery [26], which could decrease its efficacy as an 
upper abdominal surgery analgesic. Chin et al., on 
the other hand, observed radiologically cadaveric 
distribution of ESPB local anesthetic extending 
from the injection site to 3 or 4 levels cranially 
and caudally [6] therefore, we opted to apply 
a single-level injection at T7 level to block both 
supra-umbilical and infra-umbilical dermatomes 
that are inconsistent with the dermatomes affected 
by open nehprectomy rendering it as effective alter
native analgesic technique in such surgeries. 
Moreover, it could be performed at different levels 
for different purposes for other clinical situations.

However, our study has some limitations that are 
needed to be listed. First, a single injection was used 
for both groups to detect the exact duration of the 
block however, a catheter insertion for continuous 
analgesia can be used instead to extend the duration 
of analgesia and further reduce postoperative mor
phine consumption but this does not affect our take- 
home message. Secondly, the extent of the blocks was 
tested only once after recovery of anesthesia never
theless, we tried to use the assessment of pain score as 
an indirect indicator of the block’s continued efficacy. 
Third, our study focused on short-term outcomes for 
the first 24 hours after surgery and long-term out
comes are still unclear, therefore future studies may 
be recommended to research such variable agents.

5. Conclusion

The ultrasound-guided ESPB is as efficient as ante
rior QLB (III) to provide effective analgesia, decrease 
intraoperative and postoperative opioid consump
tion and is beneficial to shorten hospital stay in 
patients undergoing open nephrectomy. With its 
ability to block both supra-umbilical and infra- 
umbilical dermatomes with a single-level injection 
at the level of the T7 transverse process, taking into 
account the technically challenging, the time con
suming performance and the possibility of sparing 
of upper thoracic dermatomes and undesirable 
complications of anterior QLB, ESPB is a highly pro
mising alternative to be enhanced as a modality for 
postoperative nephrectomy pain management.
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