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ABSTRACT

Background & Objectives: In the event that gynecologic cancer surgery (GC surgery) is going to be accompanied with
extreme pain, many localized blocks will be provided. The quadratus lumborum block, often known as a QLB, is a
fascial plane block that was developed relatively recently for the therapy of post-abdominal surgery discomfort. In
the current study, a comparison is made between the effectiveness and safety of thoracic paravertebral block (TPVB)
and quadratus lumborum block (QLB) in patients undergoing GC surgery.

Methodology: In this prospective comparative randomized trial, fifty patients with scheduled GC surgery were split
evenly between two groups: QLB group (n = 25) to receive bilateral QLB type-2, or TPVB group (n = 25) to receive
TPVB. The VAS scores were recorded at 1, 2, 4, 6, 12, and 24 h following surgery, and served as the key indicator of
patient outcomes. Secondary outcomes were; the time to first request for the analgesic, the patient satisfaction,
and the total morphine consumed as rescue analgesic in 24 h.

Results: At 2, 6, 12 and 24 h, the VAS scores of the QLB group were significantly lower than those of TPVB group.
Only 12 (48%) of the QLB group patients required rescue morphine, compared to all patients in the TPVB group
requiring it. QLB group showed more dermatomal distribution in comparison to the TPVB group. It took the TPVB
group a much shorter time to demand their first painkiller (P = 0.001), and they also took significantly more total
morphine (P = 0.001). An increased number of people in the QLB group reported satisfaction as a result of taking the
analgesic.

Conclusion: Quadratus lumborum block is a promising technique for postoperative analgesia for patients undergoing
gynecological cancer surgery. This block provides relatively prolonged duration of pain relief, compared to thoracic
paravertebral block.

Abbreviations: FLACC - Face, Legs, Activity, Cry, Consolability scale; GC - gynecological cancer; QLB - quadratus
lumborum block; QLB2 - Bilateral quadratus lumborum block; TPVB - thoracic paravertebral block; VAS - visual
analogue scale
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1. INTRODUCTION

Pain experienced after gynecological surgery is a major
source of patients’ compromised quality of life.® It could
be related to prolonged postoperative care, hospital stay,
higher rates of complications, and increased readmission
rates.? First-line therapy for postoperative pain relies
traditionally on opioids.® In addition to drowsiness and
respiratory depression, this may also cause nausea,
vomiting, ileus, and abdominal pain from the opioids.*
Avoiding opioid use with multimodal analgesia or
regional blocks is currently the primary method to
improve the patient’s condition and functional recovery
after surgery.®

Different regional nerve blocks have been introduced as
components of multimodal analgesia. Thoracic
paravertebral block (TPVB) is one of these procedures.
Most of the investigations on TPVB focused on its use
in breast and thoracic surgery.®” Nevertheless, a
systematic review involving 20 studies indicated that in
adult patients following abdominal surgery, TPVB
appeared to be a potentpain treatment modality.
Inguinal herniorrhaphy patients who had TPVB had
much less postoperative pain and required fewer
narcotics than those who received TAP block or
ilioinguinal block.®

The quadratus lumborum block (QLB) is an innovative
technique for the control of pain that is performed under
ultrasound supervision following abdominal surgery.
Local anesthetic (LA) injections are used in this
approach to numb the thoracolumbar nerves.'® These
injections are placed close to the quadratus lumborum
muscle. It is believed that the expansion of the lumbar
afferent into the paravertebral area is responsible for the
reduction in somatic and visceral pain that is linked with
QLB. It has been demonstrated that QLB is useful for
postoperative pain after a wide variety of abdominal
procedures,*?** including hysterectomy and cesarean
section.

We conducted this trial to compare the analgesic efficacy
and safety of ultrasound-guided quadratus lumborum
blocks with ultrasound-guided thoracic paravertebral
blocks in patients who were scheduled for surgery for
gynecological cancer.
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2. METHODOLOGY

A total of fifty women, diagnosed with gynecological
cancer were enrolled in this prospective, randomized
trial between April 2021 and April 2022, at the Cairo
University branch of the National Cancer Institute (NCI),
which houses the surgical department. The protocol for
the research was approved by the Institutional Review
Board of the NCI (No. 201516033.3), and the study was
registered  with  ClinicalTrials.gov  (ldentifier:
NCT04827043).

Inclusion criteria were; BMI 20-40 kg/m?, ASA class I1-
111 ladies scheduled for gynecological cancer surgery.
Patients who were unwilling, or had a history of
sensitivity to local anesthetics, psychological disorders,
coagulopathy or therapeutic anticoagulant drugs, any
local infection, as well as those on chronic pain therapy
were excluded.

All patients were subjected to preoperative assessment
including medical history, physical examination, and
routine investigations. An intravenous (IV) cannula of
18 gauge was placed, and midazolam 0.02-0.05 mg/kg
was administered IV. An antiemetic agent was given as
premedication with continuous monitoring of the vital
signs. A portable ultrasound machine (Sonosite M-
turbo®; Inc., Bothell, WA, USA) with linear 6-13 MHz
or curved 2-5 MHz transducer probes was used.

Using a computer-generated random number generator,
participants were split into two groups of 25 each; e.g.,
QLB group and TPVB group.

2.1. Technique of QLB

The patient was positioned with the block side up. The
ultrasonic probe was disinfected and coated with sterile
covers. Under strict aseptic conditions, lidocaine 1% (2-
5 mL) was injected in the skin and subcutaneous tissues.
On the posterior portion of the QL, under ultrasound
guidance, a 20-gauge echogenic needle (Pajunk,
SonoPlex® Stim cannula, Geisingen, Germany; 100
mm) was advanced. It was possible to identify the QL
muscle because it was attached to the lateral border of
the transverse process of the L4 vertebral body. The
psoas major muscle was found to be located anteriorly,
the erector spinae muscle was found to be located
posteriorly, and the QL muscle was found to be adherent
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Assessed for eligibility (n=87)
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visualized clearly, and ultrasound
guidance was used to verify the
insertion point. After careful
aspiration, bupivacaine 0.25%

Not meeting inclusion criteria (n=16)
Declined Participation (n=21)

with epinephrine 5 pg/mL (0.3
mL/kg each side)!” was injected

ENROLLMENT
\ 4

‘ Randomized (n=50)

ALLOCATION

slowly in small increments.
Moreover, the pleura descended
upon close examination. Before
inducing anesthesia, the patients
were observed for 30 min.

A 4

v 2.3. General anesthesia

QLB Group (n=25)

TPVB Group (n=25)

technique

FOLLOW UP
A4

After 3-5 min of preoxygenation
with 100% O, anesthesia was
induced with fentanyl 1-2 pg/kg,
v propofol 2.5 mg/kg, and

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

atracurium 0.5 mg/kg and
endotracheal intubation achieved.

ANALYSIS

Anesthesia was maintained with
1-1.5% isoflurane and atracurium
besylate 0.1 mg/kg IV every 30

Figure 1: CONSORT flow chart

to the tip of the transverse process.*° This specific pattern
was identified as a shamrock with three leaves. Among
the fascial plane of the QL and the erector spinae muscle,
the LA injection was given. A 0.3 mL/kg of bupivacaine
0.25% with 5 pg/mL of epinephrine was injected into
each side after negative aspiration and hydrodissection
(3-5 mL of saline) was performed. Ultrasound was used
to guide the spread of the injectate. Loss of sensation and
dermatomal distribution were assessed.

2.2. Technique of TPVB

In the lateral position, TPVB was performed by a single
injection at a single level.> A linear ultrasonographic
probe was positioned transversely immediately lateral to
the midline till identification of the rib and after
palpation of the T10 spinal process. After locating and
visualizing the intercostal gap, the probe is repositioned
to its caudal position. The pleura, internal intercostal
membrane, and superior costotransverse ligament were
visible throughout the block.’* A 100 mm 20-G
echogenic needle (Pajunk, SonoPlex®, Germany) was
placed around 2.5 cm from the midline. To access the
transverse process, the needle was angled and advanced
from the periphery to the midline, then it pierced the
internal intercostal membrane. The pleura was always
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A 2 y min. Fentanyl 1 pg/kg as an
Analyzed Analyzed additional dose was given if the
(n=25) (n=25) HR and MAP raised by 20%

above the baseline value. After the

completion of the surgical

operation, inhalational anesthesia

was discontinued. The effects of
muscular relaxation were reversed by neostigmine 0.04
to 0.08 mg/kg and atropine sulfate 0.02 mg/kg V.

As soon as the individual was fully awake, she was sent
to the recovery room and given oxygen with
humidification. The standard postoperative analgesic
was 1 gm of paracetamol IV every 8 h. Rescue analgesia,
e.g., morphine 1 mg bolus with 10 min lockout and 4-6
mg/h as an upper limit, was administered for the first 24
h, if the visual analogue scale (VAS) score > 3. An
independent, qualified anesthesiologist who was blinded
to patient allocation and the type of the block, used VAS
to assess each individual's pain, the morphine
consumption, and the patient satisfaction. The patient-
rated level of pain using a VAS was a primary outcome.
Patients' satisfaction, first request for analgesics and the
amount of morphine consumed during the first 24 h
following surgery were the secondary outcomes.

Adverse effects were recorded together with the heart
rate, blood pressure, and breathing rate. Individual
satisfaction level was calculated as the global
satisfaction rated at four levels (very satisfied, satisfied,
partially satisfied, and not satisfied) at the end of follow-
up of 24 h after surgery.
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2.4. Sample size estimation

quadratus lumborum block vs. thoracic paravertebral block

As there was no previous similar

Table 1: Baseline characteristics of the two studied groups

study, we proposed that a 1-point QLB Group ~ TPVB Group  Pvalue
difference is a statistically (n=25) (n=25)

significant shift in VAS score during  Age (y) 57.9+8.7 60.4 8.0 0.306
the postoperative period based on ~ g\

the previous studies. If the predicted

standard deviation of the VAS ¢!l 20 (80) 21 (84) 1.000
ratings was also 1, then in order to o lll 5 (20) 4 (16)

h_&‘V‘?f?O% powbr &8 |0d05 tWO'ta"?g Weight (kg) 768+100  716%116  0.093
signiticance FESNOTC, we wou Duration of surgery (min) 216 + 27 213 + 30 0.699

require a sample size of 23

participants per group. G*Power

Data are expressed as mean = SD or n (%)

version 3.1.9.2  (Institut  fur
Experimentelle Psychologie,
Heinrich Heine Universitét,

Dusseldorf, Germany) was utilized 100

-8-QLB Group -E-TPVB Group

|

80 N —, : : I:

to determine the sample size. To

account for potential drop-outs, 25 95

participants were randomly

assigned to each group. E 90
5

2.5. Statistical analysis ;®

Statistical analysis was performed 2

with IBM SPSS Statistics version | £ __

23.0, (IBM Corp. in Armonk, New E

York, USA). In order to determine 70

whether or not the distribution was

normal across all variables, the 65

Kolmogorov-Smirnov  test was

60

carried out. Means, variances, and
ranges, sometimes known as the

Baseline Intra15m Intra 30m Intra 60m

Postlh Post2h Postéh  Post24h

mean, median, and range, were used
to summarize the statistical data. In
order to depict the qualitative data
accurately, we employed percentages and frequency
counts. A chi-square test was carried out in order to
investigate the degree of link between the qualitative
variables. In order to compare the two groups of subjects
based on quantitative information, either a t-test or a
Mann-Whitney U-test was carried out. For the purpose
of comparing repeated measurements, the Friedman test
was utilized, and for a more in-depth examination of the
data, the appropriate pairwise test was utilized. A P <
0.05 was used as the threshold for significant results.

3. RESULTS

Out of eighty-seven participants that were initially
evaluated, 37 were found to be ineligible for one reason
or another. Fifty records from participants were analyzed
in the end (Figure 1). Table 1 shows that there was

statistically no significant variation between the two
groups regarding initial characteristics.
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Figure 2: Comparative intra- and postoperative changes in heart rates

Age, body weight, ASA physical status, and duration of
surgery did not differ significantly (P > 0.05) across the
groups.

There was no discernible difference in heart rate between
the two groups (P = 0.913) and no statistically significant
variation in heart rate (P = 0.191) as shown in Figure 2.
Statistical analysis showed no significant differences in
mean arterial pressure among the preoperative and
postoperative periods in the QLB group (P = 0.382). On

the other hand, mean arterial pressure showed significant
changes in the TPVB group (P < 0.001) (Figure 3). It is
worth noting that all heart rate and blood pressure
readings during the intraoperative and postoperative
periods were within the clinically accepted ranges. The
oxygen saturation was almost stable in the two groups up
to 24 h postoperatively (Figure 4).
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Figure 3: Comparative intra- and postoperative changes of mean arterial pressure
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Figure 4: Comparative intra- and postoperative changes of oxygen saturation

Table 2: Comparative VAS score among QLB and TPB group (Mean + SD)

VAS time QLB group TPVB group P value
1h 1.60 £ 0.96 1.76 £ 0.83 0.570
2h 2.52 +0.59 2.08 +0.49 0.008
4h 2.68 +0.48 2.76 £0.44 0.533
6h 2.52+0.51 2.96 +0.61 0.009
12 h 2.64 +0.57 3.56 +0.65 <0.001
24 h 2.92+0.70 4.40 £ 0.65 <0.001
www.apicareonline.com 440 Open access attribution (CC BY-NC 4.0)
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Table 3: Morphine needs among QLB and TPVB

QLB group
Need morphine 12 (48.0%)
Total morphine (mg/24 h) 2.56+3.14
Time to first morphine request (h) 16.67 + 4.23

TPVB group P value
25 (100.0%) <0.001
9.96 + 2.39 <0.001
12.88 +1.88 0.001

Data are expressed as mean + SD, or n (%); P < 0.05 considered significant

Table 4: Comparison amongst QLB versus TPVB group as regarding dermatomal distribution

QLB group TPVB group P value
T6 5(20.0) 0(0.0)
Dermatomal Distribution 1 i 9(36.0) 1(4.0 <0.001
T8 8 (32.0) 11 (44.0)
T9 3(12.0) 13 (52.0)
T11 0(0.0) 6 (24.0)
Dermatomal Distribution 2 T2 3(12.0) 12 (48.0) <0.001
L1 13 (52.0) 7 (28.0)
L2 9 (36.0) 0(0.0)
Data presented as n (%); P < 0.05 considered significant
Table 5: Comparative patient satisfaction in the groups
Patient Satisfaction QLB group TPVB group P value
Very satisfied 15 (60.0) 7 (28.0)
Satisfied 10 (40.0) 15 (60.0) 0.031
Partially satisfied 0(0.0) 3(12.0)

Data presented as n (%); P < 0.05 considered significant

VAS scores were comparable between QLB and TPVB
groups up to 12 h postoperative, then there were
significantly higher levels of VAS scores in TPVB group
in comparison to QLB group. specially at 12 and 24 h (P
< 0.001).

The time to first request for rescue analgesics was shorter
in the TPVB compared to QLB group; 12.88 +1.88 h vs.
16.67 £ 4.23 h (P = 0.001) respectively (Table 3).

Total morphine consumption was significantly more in
the TPVB compared to QLB group; 9.96 + 2.39 vs. 2.56
+ 3.14 mg/24 h respectively (Table 3).

The dermatomal distribution of sensory block was
measured during the first 40 min after performing the
block. Table 4 shows the dermatomal distribution of
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sensory blocks in number of patients for both QLB and
TPVB. More patients of QLB group experienced a loss
of cold and pinprick feeling amongst dermatomal levels
T7 and L2, while more patients in TPVB group
experienced a loss of sensation among dermatomal
levels T8 and T12.

Regarding patient satisfaction, all patients in QLB group
were satisfied or very satisfied. TPVB group showed
global satisfaction level, but 3 cases were partially
satisfied in this group (Table 5).

No complications regarding LAST, hematoma
formation, infection, pneumothorax, vascular injury or
pleural injury, were reported. Two patients developed
hypotension in the TPVB group, which was managed by
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intermittent doses of ephedrine 3 mg 1V and intravenous
fluids.

4. DISCUSSION

Gynecologic cancers are often treated with major
abdominal surgery that is commonly associated with
postoperative pain in more than 60% of patients as well
as significant psychological distress.’® However,
postoperative pain management after gynecological
surgery is often inadequate.!® Restricted ambulation,
thrombosis, wound dehiscence, chronic pain, and
extended recovery times are all consequences of
ineffective  postoperative  pain  management.?°
Incorporating a multimodal pharmacologic strategy into
the enhanced recovery after surgery (ERAS) route is a
current area of focus.! Essential components of ERAS
interventions include neuraxial (e.g., epidural, spinal)
blocks, peripheral nerve blocks, and wound infiltration
regional analgesic approaches.??? Due to the challenges
of ambulation, hypotension, excessive  fluid
administration, and problems of neuraxial technique,
thoracic epidural analgesia, which was formerly
considered the gold standard, has fallen out of favor in
the recent past.?

There are multiple studies on various types of cancers
that explore the role of regional block in cancer
recurrence. Most regional techniques in these studies
were epidural or PVB. Study done by Exadaktylos and
his colleagues including 129 participants showed that the
reduction in breast cancer recurrence was approximately
four-fold if the patients received PVB during surgery and
postoperatively.?* In a study by Biki and his colleagues,
225 patients with prostatic cancer were followed for
about 3-13 years, explained that prostatic carcinoma
recurrence decreased up to 57% after they had an
epidural procedure as reported.?

This study demonstrated that patients undergoing
surgery for gynecological cancer found QLB to be a
potent and efficient analgesic method under general
anesthesia. Compared with TPVB, QLB group reported
much less severe pain up to 24 h after surgery with more
dermatomal distribution than TPVB. After surgery,
cases required less rescue morphine analgesia, had
prolonged analgesia duration and decreased total
morphine consumption because of QLB. All patients
showed hemodynamic stability under both techniques.

This prospective comparative randomized double
blinded study suggested that QLB2 (bilateral QLB)
reduced VAS scores compared to TPVB. The main
finding was the superiority of QLB2 in reducing pain
score specially at 12 and 24 h postoperatively. The two
blocks appear to be comparable from 0 h up to 12 h
postoperatively. These findings are consistent with those
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of a study by Lee and coworkers that indicated patients
who had radical cystectomy experienced no more pain
relief from a single injection of QLB than they would
have from 24 h of continuous PVB.?®

In our trial, we employed 0.25% bupivacaine 0.3 mL/kg
for both the QLB2 and TPVB, while Lee and colleagues
used a greater dosage of local anesthetic (0.5%), along
with  dexmedetomidine as an adjuvant and
hydromorphone as a postoperative patient-controlled
analgesia (PCA).%

Lin et al. published a meta-analysis of 14 studies
involving 1001 patients found that QLB2 was more
effective than a control group at reducing pain scores and
postoperative morphine consumption in patients who
had abdominal surgeries. This was performed during
patients' abdominal operations.?” Subgroup analyses of
patients who underwent spinal anesthesia, however
showed that QLB2's analgesic benefit wore off after 24
h. When compared to the control group, they
experienced much less discomfort at 6, 12, and 24 h.?’

Taman et al., discovered that in pediatric patients after
laparoscopic abdominal surgery, a QLB can result in a
lower Face, Legs, Activity, Cry, Consolability scale
(FLACC) score and more effective postoperative pain
relief than an erector spinae plane block (ESPB). In the
study by Taman et al., patients received bupivacaine
0.25% (0.5 mL/Kkg) injected bilaterally into QLB2 and
also into the transverse process of the thoracic spine (T8)
for ESPB. The FLACC score for the QLB group was
significantly lower than that of the ESPB group at 6, 8,
12 and 20 h postoperatively.?®

In patients after major gynecological surgery, Melnikov
et al. found that the TPVB significantly reduces VAS
scores both at rest and during movement. He also
claimed that the TPVB was more effective than the TAP
block at relieving pain. *” The results of the current
investigation are consistent with these hypotheses.
Abdelrahman et al., also found that after open kidney
procedures, the VAS score was significantly lower in the
TPVB group within the first 24 h postoperatively
compared to the TAP block. In addition, the TPVB group
consumed less morphine overall.?

However, Sabry et al. concluded that when it comes to
analgesic efficacy, opioid intake, and length of hospital
stay following radical cystectomy, there is no difference
amongst continuous QLB and TPVB. They arrived at
this conclusion after contrasting the two approaches.
Whatever the case may be, our study used a single dose
of 0.3 mL/kg bupivacaine 0.25% with epinephrine 5
pg/mL per side, while they used a continuous infusion of
0.3 mL/kg bupivacaine as a bolus then 0.1 mL/kg/h
infusion on both sides. Also, we did bilateral single shot
TPVB at T10 while they performed bilateral continuous
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TPVB. We administered morphine in intermittent doses
for postoperative pain relief if VAS > 3 while they
injected nalbuphine 0.1 mg/kg when VAS > 4).%

In contrast to our study, Priya et al. demonstrated that
there was no difference in pain scores at rest and
movement (NRS). In their study, the patients received
bilateral QLB2 with injection of bupivacaine 0.25% 0.3
mL/kg/side in LSCS with spinal anesthesia. This study
is different from our result in being in healthy patients,
while our patients are gynecological cancer patients.
They used fentanyl for postoperative pain but we used
morphine as analgesic.3!

As regarding total morphine consumption and the first
time of morphine request, the QLB2 group showed a
longer duration of analgesic action ranging from (16-24
h) postoperative in comparison to TPVB. The time to
need morphine bolus dose was significantly shorter in
TPVB. Also, the total morphine consumption was
significantly lower in QLB than TPVB during
postoperative 24 h.%

In addition, a meta-analysis of 7 trials involving 346
pediatric patients was conducted by Zhao et al. The rate
of postoperative rescue analgesia was shown to decrease
significantly within the first 24 h of the study. While the
other 3 studies used different methods, 4 compared
QLB2 to caudal or TAP blocks.*3

In line with our findings, Yousef et al., found that QLB2
improved postoperative analgesia in cases undergoing
complete abdominal hysterectomy while reducing their
need for opioids.** A study by Taman et al., too, found
that in pediatric cases following laparoscopic abdominal
surgery, QLB gives higher analgesic efficacy and
reduced opioid intake compared to ESPB.?®

Against our result, the study by Yuan et al. compared
between QLB and TPVB in laparoscopic renal surgery
and reported that cumulative morphine consumption and
long-term VAS scores showed the efficacy and safety of
QLB as an alternative to TPVB in abdominal surgery.
Their study may be attributed to the difference in the
technique; QLB with two different volumes of
ropivacaine 0.5%, 0.3 mL/kg and 0.6 mL/kg per side,
while we performed QLB2 and in plane TPVB. Also,
their study involved laparoscopic renal patients who
might have less pain scores than gynecological cancer
surgery.®*

The dermatomal distribution of our study showed a
significant difference between the QLB and TPVB
group. The QLB showed a wider dermatomal
distribution ranged from T7 to L2 approximately, while
in TPVB, the distribution only included 3-5 dermatomes.

Our findings are consistent with those found in the
research conducted by Wang et al., who compared QLB
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and TPVB in cases who had undergone laparoscopic
partial nephrectomy. They found that both QLB2 and
TPVB had sensory block ranges that covered the nerve
distribution area responsible for the pain conduction of
laparoscopic partial nephrectomy. This helps to explain
why QLB2 produced a non-inferior pain relief effect
when compared with TPVB. However, QLB2 produced
a wider sensory block range than TPVB did.32 The
results ares inconsistent with Abd Ellatif and Abdelnaby,
who reported that QLB appears to have the same
dermatomal distribution as ESPB in patients with open
nephrectomy.

In our study, the hemodynamic values (MAP and HR)
were comparable among the two studied groups
intraoperative and in the first 12 h postoperative.

In our study, QLB showed that all cases were generally
quite satisfied. Despite the fact that TPVB demonstrates
overall satisfaction with service, there are 3 cases that
were only partially satisfied.

In terms of adverse effects and complications, no cases
were recorded of local anesthetic toxicity, hematoma or
infection, lower limb weakness, desaturation, or
respiratory depression. There were only two patients in
the TPVB group who had hypotension. Both of these
patients required ephedrine 9 mg and intravenous fluids;
however, the hypotension was only a temporary
condition.

5. LIMITATIONS

A larger sample size at different gynecological cancer
centers is required to confirm and validate the results.
Another limitation; we did not differentiate between the
types of gynecological procedures and the type of
incision, midline incision, Pfannenstiel incision, or
others.

6.CONCLUSION

The era of ultrasound-guided nerve blocks has facilitated
the appearance of many novel effective nerve block
procedures. Of these new techniques is the quadratus
lumborum block, which is considered as an indirect
thoracic paravertebral block. Quadratus lumborum block
and thoracic paravertebral block appear to be safe and
effective in gynecological cancer surgery. As regards
gynecological cancer surgery. There is a significant
amount of research that needs to be done in order to
demonstrate the efficacy, safety, and feasibility of
various quadratus lumborum block techniques, as well as
the efficacy of different types of local anesthetics and
additional agents.

7. Availability of Data

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC

Hussein FG, et al

Numerical data generated in this study is available on
request with the corresponding author.

8. Conflict of interests

The authors disclose zero conflict of interest with this
article's publication.

9. Ethics Review and Approval

The ethics committee at The National Cancer Institute (NCI),
Cairo University, gave their stamp of approval to this
prospective randomized study. The National Cancer
Institute's IRB has given its blessing to the study's design (No.
201516033.3).

10. Registration for Clinical Trials
ClinicalTrials.gov has a record of the study. ID: NCT04827043

11. Authors Contribution

EM, FH: conduction of the study work
KA, EA: manuscript editing

TT: literature search

MH: statistical analysis and review

12. REFERENCES

1. Nelson G, Bakkum-Gamez J, Kalogera E, Glaser G, Altman A,
Meyer LA, et al. Guidelines for perioperative care in
gynecologic/oncology: Enhanced Recovery After Surgery
(ERAS) Society recommendations-2019 update. Int J Gynecol
Cancer. 2019 May;29(4):651-668. [PubMed] DOI: 10.1136/ijgc-
2019-000356

2. Khansa |, Koogler A, Richards J, Bryant R, Janis JE. Pain
Management in Abdominal Wall Reconstruction. Plast Reconstr
Surg  Glob Open. 2017;5:¢1400. [PubMed] DOI:
10.1097/GOX.0000000000001400

3. Zukowski M, Kotfis K. The use of opioid adjuvants in
perioperative multimodal analgesia. Anaesthesiol Intensive
Ther. 2012;44:42-6. [PubMed]

4. Mark J, Argentieri DM, Gutierrez CA, Morrell K, Eng K, Hutson
AD, et al. Ultrarestrictive Opioid Prescription Protocol for Pain
Management After Gynecologic and Abdominal Surgery. JAMA
Netw Open. 2018;1:2185452. [PubMed] DOI:
10.1001/jamanetworkopen.2018.5452

5. Meyer LA, Lasala J, Iniesta MD, Nick AM, Munsell MF, Shi Q, et
al. Effect of an Enhanced Recovery After Surgery Program on
Opioid Use and Patient-Reported Outcomes. Obstet Gynecol.
2018;132:281-90. [PubMed] DOI:
10.1097/A0G.0000000000002735

6. Nikam S, Marghade P, Paliwal N. Thoracic paravertebral block
for breast surgery in a patient with ischemic heart disease.
Anaesth Pain Intensive Care. 2019 Jan 29:280-1. [FreeFullText]

7. Yaskevich V, Marochkov A. Comparative area of desensitiztion
by three different volumes of local anesthetic solution for
paravertebral  block. Anaesth Pain Intensive Care.
2020;24(2):189-195. DOI: 10.35975/apic.v24i2.1255

www.apicareonline.com

20.

quadratus lumborum block vs. thoracic paravertebral block

El-Boghdadly K, Madjdpour C, Chin KJ. Thoracic paravertebral
blocks in abdominal surgery - a systematic review of randomized
controlled trials. Br J Anaesth. 2016;117:297-308. [PubMed]
DOI: 10.1093/bja/aew269

Law LSC, Tan M, Bai Y, Miller TE, Li YJ, Gan TJ. Paravertebral
Block for Inguinal Herniorrhaphy: A Systematic Review and
Meta-Analysis of Randomized Controlled Trials. Anesth Analg.
2015;121:556-69. [PubMed] DOI:
10.1213/ANE.0000000000000835

Elsharkawy H, El-Boghdadly K, Barrington M. Quadratus
Lumborum Block: Anatomical Concepts, Mechanisms, and
Techniques. Anesthesiology. 2019;130:322-35. [PubMed] DOI:
10.1097/ALN.0000000000002524

Berglum J, Moriggl B, Jensen K, Lannqvist PA, Christensen AF,
Sauter A, et al. Ultrasound-Guided Transmuscular Quadratus
Lumborum Blockade. BJA. 2013;111. DOI: 10.1093/bja/el_9919

Blanco R, Ansari T, Girgis E. Quadratus lumborum block for
postoperative pain after caesarean section: A randomised
controlled trial. Eur J Anaesthesiol. 2015;32:812-8. [PubMed]
DOI: 10.1097/EJA.0000000000000299

Irwin R, Stanescu S, Buzaianu C, Rademan M, Roddy J,
Gormley C, et al. Quadratus lumborum block for analgesia after
caesarean section: a randomised controlled trial. Anaesthesia.
2020;75:89-95. [PubMed] DOI: 10.1111/anae. 14852

Yousef NK. Quadratus Lumborum Block versus Transversus
Abdominis Plane Block in Patients Undergoing Total Abdominal
Hysterectomy: A Randomized Prospective Controlled Trial.
Anesth Essays Res. 2018;12:742-7. [PubMed] DOI
10.4103/aer. AER_108_18

Nishiyama T. Nishiyama T. Effects of single or multilevel
injection of paravertebral block on postoperative analgesia in
partial mastectomy with lymph nodes dissection. Anaesth Pain
Intensive Care. 2015;19(4):463-467. [FreeFullText]

Joshi R, Singh MK, Bhattacharjee S, Tobin R, Kaur D, Singh SK.
Ultrasound guided paravertebral block vs. modified PECS block
for modified radical mastectomy. Anaesth. pain intensive care.
2019;23(2):172-177. [FreeFullText]

Melnikov AL, Bjoergo S, Kongsgaard UE. Thoracic
paravertebral block versus transversus abdominis plane block in
major gynecological surgery: a prospective, randomized,
controlled, observer-blinded study. Local Reg Anesth.
2012;5:55-61. [PubMed] DOI: 10.2147/LRA.S35858

Liu S, Ercolano E, Siefert ML, McCorkle R. Patterns of
symptoms in women after gynecologic surgery. Oncol Nurs
Forum. 2010;37:E133-140. [PubMed] DOl
10.1188/10.0NF.E133-E140

Ohnesorge H, Giinther V, Griinewald M, Maass N, Alkatout i,
Postoperative pain management in obstetrics and gynecology. J
Turk Ger Gynecol Assoc. 2020;21:287-97. [PubMed] DOI:
10.4274/jtgga.galenos.2020.2020.0024

Alper |, Yiksel E. Comparison of acute and chronic pain after
open nephrectomy versus laparoscopic nephrectomy: a
prospective  clinical trial. Medicine  (Baltimore).
2016;95(16):€3433. [PubMed] DOI:
10.1097/MD.0000000000003433

. Wick EC, Grant MC, Wu CL. Postoperative Multimodal

Analgesia Pain Management With Nonopioid Analgesics and

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/30877144/
https://doi.org/10.1136/ijgc-2019-000356
https://doi.org/10.1136/ijgc-2019-000356
https://pubmed.ncbi.nlm.nih.gov/28740797/
https://doi.org/10.1097/gox.0000000000001400
https://pubmed.ncbi.nlm.nih.gov/23801513/
https://pubmed.ncbi.nlm.nih.gov/30646274/
https://doi.org/10.1001/jamanetworkopen.2018.5452
https://pubmed.ncbi.nlm.nih.gov/29995737/
https://doi.org/10.1097/aog.0000000000002735
https://www.apicareonline.com/index.php/APIC/article/view/419
https://doi.org/10.35975/apic.v24i2.1255
https://pubmed.ncbi.nlm.nih.gov/27543524/
https://doi.org/10.1093/bja/aew269
https://pubmed.ncbi.nlm.nih.gov/26086619/
https://doi.org/10.1213/ane.0000000000000835
https://pubmed.ncbi.nlm.nih.gov/30688787/
https://doi.org/10.1097/aln.0000000000002524
https://doi.org/10.1093/bja/el_9919
https://pubmed.ncbi.nlm.nih.gov/26225500/
https://doi.org/10.1097/eja.0000000000000299
https://pubmed.ncbi.nlm.nih.gov/31523801/
https://doi.org/10.1111/anae.14852
https://pubmed.ncbi.nlm.nih.gov/30283187/
https://doi.org/10.4103/aer.aer_108_18
https://www.apicareonline.com/index.php/APIC/article/view/283
https://www.apicareonline.com/index.php/APIC/article/view/1065
https://pubmed.ncbi.nlm.nih.gov/23152701/
https://doi.org/10.2147/lra.s35858
https://pubmed.ncbi.nlm.nih.gov/20189912/
https://doi.org/10.1188/10.onf.e133-e140
https://pubmed.ncbi.nlm.nih.gov/32500680/
https://doi.org/10.4274/jtgga.galenos.2020.2020.0024
https://pubmed.ncbi.nlm.nih.gov/27100439/
https://doi.org/10.1097/md.0000000000003433

Hussein FG, et al

22.

23.

24.

25.

26.

27.

28.

Techniques: A Review. JAMA Surg. 2017;152:691-7. [PubMed]
DOI: 10.1001/jamasurg.2017.0898

Munro A, Sjaus A, George RB. Anesthesia and analgesia for
gynecological surgery. Curr Opin Anaesthesiol. 2018;31:274-9.
[PubMed] DOI: 10.1097/AC0.0000000000000584

Hughes MJ, Ventham NT, McNally S, Harrison E, Wigmore S.
Analgesia after open abdominal surgery in the setting of
enhanced recovery surgery: a systematic review and meta-
analysis. JAMA Surg. 2014;149(12):1224-1230. [PubMed] DOI:
10.1001/jamasurg.2014.210

Merquiol F, Montelimard AS, Nourissat A, Molliex S, Zufferey PJ.
Cervical epidural anesthesia is associated with increased
cancer-free survival in laryngeal and hypopharyngeal cancer
surgery: a retrospective propensity-matched analysis. Reg
Anesth Pain  Med. 2013;38:398-402. [PubMed] DOI:
10.1097/AAP.0b013e31829cc3fb

Biki B, Mascha E, Moriarty DC, Fitzpatrick JM, Sessler DI, Buggy
DJ. Anesthetic technique for radical prostatectomy surgery
affects cancer recurrence: a retrospective  Analysis.
Anesthesiology. ~ 2008;109:180-187.  [PubMed]  DOI:
10.1097/ALN.0b013e31817f5b73

Lee AJ, Yabes JG, Hale N, Hrebinko RL, Gingrich JR,
Maranchie JK, et al. The comparative effectiveness of quadratus
lumborum blocks and paravertebral blocks in radical cystectomy
patients. Can J Urol. 2018;25:9255-9261. [PubMed]

Lin C, Wang X, Qin C, Liu J. Ultrasound-Guided Posterior
Quadratus Lumborum Block for Acute Postoperative Analgesia
in Adult Patients: A Meta-Analysis of Randomized Controlled
Trials. Ther Clin Risk Manag. 2022;29;18:299-313. [PubMed]
DOI: 10.2147/TCRM.S349494

Taman Hl, Saber HIES, Farid AM, Elawady MM. Bilateral erector
spinae plane block vs quadratus lumborum block for pediatric
postoperative pain management after laparoscopic abdominal
surgery: a double blinded randomized study. Anaesth. pain
intensive care. 2022;26(5):602-607. DOI:
10.35975/apic.v26i5.2017

www.apicareonline.com

quadratus lumborum block vs. thoracic paravertebral block

445

29.

30.

31.

32.

33.

34.

35.

Abdelrahman KA, Abdelhakeem EE, Hussein Ali AR, Ismail EA.
Transversus abdominis plane block versus paravertebral block
for post-operative pain following open renal surgeries: A
randomized clinical trial. Egypt J Anaesth. 2022;38(1):1-6. DOI:
10.1080/11101849.2021.2000247

Seif NE, El-Kholy MM, Ali AR, Zalat MM, Elshazly M. Three
ultrasound guided plane blocks for perioperative analgesia in
patients undergoing radical cystectomy: a randomized clinical
trial.  Anaesth pain intensive care. 2024;28(1):85-
91. DOI: 10.35975/apic.v28i1.2381

Priya TK, Singla D, Talawar P, Sharma RS, Goyal S, Purohit G.
Comparative efficacy of quadratus lumborum type-Il and erector
spinae plane block in patients undergoing caesarean section
under spinal anaesthesia: a randomised controlled trial. Int J
Obstet Anesth. 2023 Feb;53:103614. [PubMed] DOI:
10.1016/}.ij0a.2022.103614

Wang J, Cui X, Ren L, Li X, Zhang Y, Xie Y, Ji Z, Huang Y.
Comparison of the Postoperative Analgesic Effects between
Ultrasound-Guided Transmuscular Quadratus Lumborum Block
and Thoracic Paravertebral Block in Laparoscopic Partial
Nephrectomy Patients: A Randomized, Controlled, and
Noninferiority Study. Pain Res Manag. 2023;2023:8652596.
[PubMed] DOI: 10.1155/2023/8652596

.Zhao WL, Li SD, Wu B, Zhou ZF. Quadratus Lumborum Block
is an Effective Postoperative Analgesic Technique in Pediatric
Patients Undergoing Lower Abdominal Surgery: A Meta-
Analysis. Pain Physician. 2021 Aug;24(5):E555-E563. [PubMed]

Yuan Q, Cui X, Fei'Y, Xu Z, Huang Y. Transmuscular quadratus
lumborum block versus thoracic paravertebral block for acute
pain and quality of recovery after laparoscopic renal surgery:
study protocol for a randomized controlled trial. Trials. 2019
Dec;20:1-7. [PubMed] DOI: 10.1186/s13063-019-3359-7

Abd Ellatif SE, Abdelnaby SM. Ultrasound guided erector spinae
plane block versus quadratus lumborum block for postoperative
analgesia in patient undergoing open nephrectomy: a
randomized controlled study. Egypt J Anaesth. 2021;37(1):123-
34. DOI: 10.1080/11101849.2021.1894661

Open access attribution (CC BY-NC 4.0)


https://www.apicareonline.com/index.php/APIC
https://pubmed.ncbi.nlm.nih.gov/28564673/
https://doi.org/10.1001/jamasurg.2017.0898
https://pubmed.ncbi.nlm.nih.gov/29474216/
https://doi.org/10.1097/aco.0000000000000584
https://pubmed.ncbi.nlm.nih.gov/25317633/
https://doi.org/10.1001/jamasurg.2014.210
https://pubmed.ncbi.nlm.nih.gov/23881179/
https://doi.org/10.1097/aap.0b013e31829cc3fb
https://pubmed.ncbi.nlm.nih.gov/18648226/
https://doi.org/10.1097/aln.0b013e31817f5b73
https://pubmed.ncbi.nlm.nih.gov/29680003/
https://pubmed.ncbi.nlm.nih.gov/35378766/
https://doi.org/10.2147/tcrm.s349494
https://doi.org/10.35975/apic.v26i5.2017
https://doi.org/10.1080/11101849.2021.2000247
https://doi.org/10.35975/apic.v28i1.2381
https://pubmed.ncbi.nlm.nih.gov/36535864/
https://doi.org/10.1016/j.ijoa.2022.103614
https://pubmed.ncbi.nlm.nih.gov/36891030/
https://doi.org/10.1155/2023/8652596
https://pubmed.ncbi.nlm.nih.gov/34323442/
https://pubmed.ncbi.nlm.nih.gov/31109368/
https://doi.org/10.1186/s13063-019-3359-7
https://doi.org/10.1080/11101849.2021.1894661

