
Background: Ultrasound-guided  regional anesthesia techniques for perioperative analgesia in 
pediatric patients scheduled for lower abdominal surgeries can be achieved either by quadratus 
lumborum block (QLB) or caudal block (CB). Neostigmine was co-administered with caudal bupivacaine 
to shorten the onset and extend the duration of analgesia.

Objectives: This study aimed to compare between 2 ultrasound-guided techniques used for 
perioperative analgesia (QLB with bupivacaine vs. CB with bupivacaine/neostigmine) regarding the total 
amount of rescue analgesic (acetaminophen mg/kg) used for pain relief at 24 hours postsurgery in 
pediatric patients undergoing lower abdominal surgeries in a developing country and to discuss existing 
barriers during the implementation of both techniques.

Study Design: A randomized, double-blind, prospective, single-center study. 

Setting: Ain-Shams University Hospitals

Methods: Eighty pediatric patients scheduled for lower abdominal surgeries under general anesthesia 
were randomly allocated to receive either ultrasound-guided QLB using bupivacaine or ultrasound-guided 
CB using a bupivacaine/neostigmine mixture. The total amount of rescue analgesic (acetaminophen mg/
kg) 24 hours postsurgery was considered as the primary outcome while the time to first rescue analgesia, 
pain score, postoperative nausea and vomiting, bradycardia, hypotension, and urinary retention were 
considered as secondary outcomes.

Results: In the QLB group, the time to first rescue analgesia was longer whereas the total analgesic 
dose (mg/kg) was lower than the CB group (P < 0.001, P = 0.007, respectively). While, on the other 
hand, in CB group, the time to perform the block was shorter and Parents Satisfaction Score 24 h 
postsurgery was lower than the QLB group (P < 0.001, P < 0.001, respectively). Side effects were 
infrequent and comparable between the study groups.

Limitations: First, the researchers did not assess the dermatomal level before or after the operation 
in either group. Second, the investigators should have noticed the first voiding time to demonstrate 
accurately the incidence of urine retention. Third, a cost-effectiveness analysis of perioperative costs 
(drugs, staff, resources being used) of these regional anesthesia techniques when applied in an 
ambulatory setting should have been done, which would be helpful for those in resource-limited settings.

Conclusions: Postoperative analgesia for pediatric patients undergoing lower abdominal surgeries can 
be safely and effectively achieved by QLB with bupivacaine  and a CB with a bupivacaine/neostigmine 
mixture with priority given to CB, especially in resource-limited settings.
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PPostoperative pain remains the distressing 
consequence of surgery, especially in pediatric 
patients who lack appropriate expression 

of pain sensation (1). Added to the problem, the 
enhanced recovery after surgery protocol recommends 
a multidisciplinary approach to optimize perioperative 
analgesia by using nonopioid medications and regional 
anesthesia techniques, making pediatric postoperative 
pain control more challenging to be adjusted to desired 
clinical effects in resource-limited areas (2).

Quadratus lumborum block (QLB) is a block of 
the posterior abdominal wall that is only done with 
ultrasound (ULSD) guidance. A QLB allows the local an-
esthetic to spread between the posterior aspect of the 
quadratus muscle and the middle layer of the thoraco-
lumbar fascia, which is close to the thoracic paraver-
tebral space (3). Many studies performed on cadavers 
have shown that the injected contrast medium in a QLB 
can spread up to the thoracic portion (T4) of the sympa-
thetic trunk cranially and lumbar nerve roots caudally. 
However, the volume of the drug application and in-
dividual anatomical variations can also influence the 
level of the block. Clinically, a QLB induces both somatic 
and visceral analgesia (4). Nevertheless, the widespread 
use of QLBs in pediatrics may be limited by the fear of 
local anesthetic toxicity (5) and the unavailability of an 
ULSD, specially in resource-limited countries.  

Caudal epidural analgesia in pediatric patients 
is the commonest regional technique because it is a 
simple approach and it has a high success rate (1). How-
ever, pain relief with a single-shot caudal block (CB) is 
short-lasting. So additives like opioids, clonidine, and 
ketamine have been used to prolong CB’s analgesic ef-
fect but with different degrees of undesirable effects 
(6). Neuraxial neostigmine induces analgesia in animals 
and patients with pain (7). It creates its effect by inhib-
iting the breakdown of the endogenous spinal acetyl-
choline that mediates its analgesic effect through its 
action on spinal M1 muscarinic acetylcholine receptors 
(8). Neostigmine use as an adjuvant to bupivacaine in 
CB was found to exert prolonged analgesia in pediatric 
patients (1).

This study aimed to compare between 2 ULSD-
guided techniques used for perioperative analgesia 
(QLB vs caudal bupivacaine/neostigmine) regarding the 
total amount of rescue analgesic (acetaminophen mg/
kg) used for pain relief during 24 hours postsurgery in 
pediatric patients undergoing lower abdominal surger-
ies in a developing country, and to discuss existing bar-
riers during the implementation of both techniques.

Methods 

Ethics
After approval of the local ethical committee 

(FMASU MS 728/2020/2021), this study was prospec-
tively registered at ClinicalTrials.gov (NCT04720287) 
(first posted on ClinicalTrials.gov on 22/1/2021), fol-
lowed the regulations of the Helsinki Declaration-2013 
and conducted from February 1, 2021 to April 30, 2021 
at Ain-Shams University Hospitals. An informed written 
consent was obtained from the parents of every study 
patient.

Study Population
Eighty patients, aged from 1-5 years, with Ameri-

can Society of Anesthesiologists physical status I-II risk 
class scheduled for lower abdominal surgeries were 
recruited to the study. Children with anatomical abnor-
malities or infection at the site of the block; a history 
of neurological, heart, renal or coagulation abnormali-
ties; and a history of a previous abdominal surgery or 
preoperative opioid administration were excluded. A 
parent’s or legal guardian’s refusal and known allergy 
to study medications were also considered as exclusion 
criteria.

Randomization and Blinding
Patients were randomized using a computer-

generated random allocation sequence into 2 groups 
(40 each): the QLB group or CB group. Patients’ parents 
were blinded to the allocation group. After group as-
signment, a letter explaining standardized instructions 
for the study drug preparation was handed to a well 
experienced anesthesia consultant in both blocks who 
prepared the study solution then performed the block; 
this person did not share in any other part of the study. 
QLB patients received one mL/kg of 0.25% bupivacaine  
divided in 2 equal syringes (a syringe to perform one 
side of trunk nerve block); CB patients received 2 µg/kg 
neostigmine in one mL/kg of 0.25% bupivacaine. The 
neostigmine was in the form of 0.5 mg /1 mL neostig-
mine methylsulfate ampoule that was prepared by di-
luting the neostigmine ampule in 20 mL normal saline 
0.9% syringe (concentration will be 25 μg/mL) and then 
the exact dose was calculated and was added to the 
bupivacaine.

Study Nondependent Protocol
Premedication was not required. On arrival to the 

operating room, standard monitoring including elec-
trocardiogram, pulse oximeter, and noninvasive blood 
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pressure was applied and baseline vital data were 
obtained. 

Patients underwent inhaled induction of anes-
thesia using 8% sevoflurane in 50% oxygen and air 
administered via a face mask followed by establishing 
an intravenous (IV) access. One µg/kg fentanyl and 0.1 
mg/kg cisatracurium were administered intravenously 
followed by tracheal intubation and mechanical ven-
tilation. Anesthesia was maintained by sevoflurane in 
50% oxygen and air and intermittent doses of a muscle 
relaxant if needed to provide adequate muscle relax-
ation during surgery. The IV fluid therapy was stan-
dardized for all patients as 6 mL/kg/h lactated Ringer’s 
solution intraoperatively and 4 mL/kg/h 5% dextrose in 
the postoperative period. Patients were laterally posi-
tioned and the block was carried out.

Both blocks were performed prior to skin incision 
using an ULSD machine with high-frequency linear 
probe (Mindray code: 75L38EB freq.: 7.5 MHz, Probe 
band width: 5.0-10.0). Skin preparation was done to 
confirm aseptic injection techniques. Surgical incision 
was allowed 15 minutes after performing the block.

Study Dependent Protocol

QLB (Posterior QLB) (QLB type 2)
The patient was placed in the lateral decubitus 

position with the ULSD probe (linear array ULSD probe 
transducer 7L4P; Mindray Z6) placed above the iliac 
crest at the midaxillary line. The probe was then moved 
posteriorly to identify the “shamrock sign” (quadratus 
lumborum muscle,  psoas major muscle, erector spinae 
muscle, and L3 transverse process). An “in-plane” ap-
proach using an echogenic needle (22G, 100 mm) was 
performed targeting the middle thoracolumbar fascia 
layer between quadratus lumborum muscle and the 
psoas major muscle. The spread of local anesthetic 
between those 2 muscles was considered as a correct 
injection. The QLB was then performed on the contra-
lateral side (9). (Fig. 1)

Caudal Block (CB)
With the patient in the lateral decubitus posi-

tion, a linear transducer was transversely placed in 
the middle of the sacral hiatus targeting the view of 

Fig.1. Ultrasound view of  Quadratus lumborum muscle with arrow identifying the site of  injection of  local anesthetic.
EO; External oblique muscle, IO; Internal oblique muscle, PM; Psoas muscle, QL; Quadratus lumborum muscle, TA; Transversus abdomi-
nis muscle.
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Fig. 2. Ultrasound a) transverse and b) longitudinal views of  the caudal block with arrows identifying the sacrococcygeal 
membrane and the sacral cornua.

the hyperechoic sacrococcygeal ligament in between 2 
sacral cornua and the deeper sacral bone. The probe 
was then turned 90° for the longitudinal axis so that 
the echogenic needle (22G, 100 mm) could be inserted 
“in-plane” into the sacral hiatus (maximum 5 mm). The 
spread of local anesthetic between the sacrococcygeal 
ligament and the deeper sacral bone was considered as 
a correct injection (10). (Fig. 2)

Parameters and Outcomes
The heart rate and the mean arterial pressure 

were recorded before induction (baseline reading, T0), 
5 minutes after intubation and before performing the 
block (T1), 20 minutes after performing the block (T2); 
the mean intraoperative values were measured every 
5 minutes until the end of the surgery (T3) and 30 min 
after extubation (T4). Block failure was defined as an 
increase in heart rate or mean arterial pressure within 
15 minutes of skin incision and a bolus dose of 0.5 µg/
kg fentanyl was given intravenously. Hypotension was 
defined as a 25% decrease in mean arterial pressure  
compared with the baseline value and was managed 
by an intravenous fluid bolus (10 mL/kg) only or in ad-
dition to intravenous boluses of ephedrine as appro-
priate. Bradycardia was defined as a heart rate lower 
than 60 beats per minute and was managed using an 
intravenous 0.02 mg/kg atropine bolus.

Postoperative pain was assessed using Face, Legs, 
Activity, Cry, Consolability (FLACC) scores (11) at the 
immediate postoperative period, at 30 minutes, and 
at 2, 4, 6, 12, and 24 hours postsurgery. A FLACC score 
of ≥ 4 was managed by 15 mg/kg slowly administered 
intravenous  acetaminophen which could be repeated 

once after 15 minutes if pain persisted. The time to first 
rescue analgesia, the need for analgesia, and the total 
analgesic dose (mg/kg) required in a 24-hour period 
were recorded. All measurements were recorded by 
anesthesia residents who were blinded to the study 
intervention allocation. 

The length of time required to perform the block 
(time from ULSD orientation of the area to be blocked 
until the end of the injection and needle withdrawal) 
and the incidence of block failure were recorded. Any 
adverse events, including postoperative nausea and 
vomiting (PONV), postoperative urinary retention (no 
voiding of urine for 6 hours postoperatively), hypoten-
sion, and bradycardia were also recorded and treated 
in both groups. Hospital stay duration and parental 
satisfaction regarding the postoperative pain manage-
ment protocol at 30 minutes after extubation and 24 
hours postsurgery using a parent satisfaction score (12) 
were documented.

The total amount of rescue analgesic (acetamino-
phen) (mg/kg) 24 hours postsurgery was considered 
as a primary outcome, while the time to first rescue 
analgesia,  pain score, PONV, bradycardia, hypotension, 
and urinary retention were considered as secondary 
outcomes.

Statistical Analysis

Power of the Study
Setting the power = 0.80, α = 0.05, using PASS 11.0 

(NCSS Statistical Software) (13) and based on an earlier 
pilot study (14), a sample size of 23 patients in each 
group was required to keep a statistically significant 
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difference for postoperative rescue analgesia during 
the first 24 hours between the QLB group (0.8 ± 1.6) 
and the CB group (3.8 ± 4.6). This sample was raised up 
to 40 patients in each group for possible attrition and 
block failure. 

Data Analysis
IBM Statistical Package for Social Sciences (SPSS) 

version 22.0, (IBM Corp.) was used for data manage-
ment and analysis. Quantitative data were checked 
for normality using the Shapiro-Wilk test, then were 
described as mean ± standard deviation and minimum 
and maximum of the range and finally were compared 
using independent t test for 2 independent groups and 
paired t test for paired variables. Qualitative data were 
described as number and percentage, then compared 
using the χ2 test and Fisher’s exact test. The level of 
significance was taken at P < 0.050.

Results

Among the 94 patients who were assessed for 
eligibility, 80 patients were enrolled and randomly al-
located into either the QLB group or the CB group (40 
each). Owing to block failure, 32 patients in the QLB 
group and 39 patients in the CB group completed the 
study and were subjected to statistical analysis (Fig. 3).

The demographic and surgical characteristics were 
comparable between study groups (P > 0.05, Table 1). 
Group members didn’t show any significant differences 
in heart rate or mean arterial pressure during the study. 

In the QLB group, the time to perform the block 
was longer, whereas the need for analgesia was lower 
than the CB group (P < 0.001, P < 0.001, respectively, 
Table 2). In the QLB group, the time to first rescue an-
algesia was longer and the total analgesic dose (mg/
kg) was lower than the CB group (P < 0.001, P = 0.007, 
respectively, Table 2).

The 12 and 24 hours postoperative FLACC scores 
were higher in the CB group compared to the QLB 
group (P < 0.001, P < 0.001, respectively, Fig. 4) while 
the rest of the time points the FLACC scores were com-
parable between study groups (Fig. 4). The amount  of 
rescue analgesia required was lower in the QLB group 
compared to the CB group (P < 0.001, Fig. 5).

In the CB group, the incidence of block failure 
was lower, whereas the incidence of PONV was higher 
than the QLB group (P = 0.029, P = 0.125, respectively, 
Table 3). Only one patient in the QLB group showed 
bradycardia while 3 patients (2 in the QLB group and 
one in the CB group) developed hypotension (Table 3). 
More patients in the QLB group complained of postop-
erative urine retention and postoperative hematoma 

Fig. 3. Flow chart of  the study.
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Variables

Quadratus 
Lumborum Block 
(QLB) Group (n = 

32)

Caudal Block (CB) 
Group (n = 39)

P value

Relative Effect

Mean ± SE 95% CI

Time to perform the block (min) 13.3 ± 0.9 6.6 ± 1.1 ^ < 0.001* 6.6 ± 0.2 6.2 – 7.1

Need for analgesia (n, %) 12 (37.5%) 34 (87.2%) # < 0.001* RR: 0.43 0.27– 0.68

Time to first rescue analgesia (h) 10.9 ± 2.5 8.3 ± 1.2 ^ < 0.001* 2.6 ± 0.5 1.5 – 3.7

Total acetaminophen dose (mg/kg) 20.4 ± 4.2 25.1 ± 5.1 ^ 0.007* - 4.6 ± 1.6 -7.9 – -1.3

Data are presented as Mean ± SD or number and (%).  #χ2 test. ^Independent t-test. RR: Relative risk. Relative effect: Effect of quadratus lumbo-
rum block relative to caudal block. CI: Confidence interval. *Significant.

Table 2. Time to perform the block and rescue analgesia (need, time, and dose) between the study groups.

Fig. 4. Postoperative FLACC pain scale between the study groups.

Variables
Quadratus Lumborum Block 

(QLB) Group (n = 32)
Caudal Block (CB) Group 

(n = 39)
 P value

Age
(years)

Mean ± SD 3.3±1.1 3.1±1.1
^0.392

Range  2.0–5.0 2.0–5.0

Gender,
(n, %)

Boys 27 (84.4%) 31 (79.5%)
#0.596

Girls 5 (15.6%) 8 (20.5%)

Weight (kg)
Mean ± SD 15.1±2.1 14.8±2.0

^0.585
Range  11.1–18.6 11.3–18.9

ASA,
(n, %)

I 28 (87.5%) 34 (87.2%)
§0.999

II 4 (12.5%) 5 (12.8%)

Type of Operation, 
(n, %)

Inguinal hernia repair 20 (62.5%) 23 (59.0%)
#0.762

Orchiopexy 12 (37.5%) 16 (41.0%)

Duration of Surgery 
(minutes)

Mean ± SD 52.9±2.3 52.4±2.0
^0.276

Range  49.0–58.0 47.0–56.0

Table 1. Demographic and surgical characteristics between the study groups.

Data are presented as mean ±SD or number and (%). ^Independent t test. #χ2 test. §Fisher’s Exact  test. ASA: American Society of Anesthesiolo-
gists.
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compared to the CB group (P = 0.454, P = 0.087, re-
spectively, Table 3). The hospital stay was comparable 
between study groups (P = 0.181). The 24 hours postop-
erative Parents Satisfaction Score (P2) was higher in the 
QLB group in comparison to the CB group (P < 0.001, 
Table 3) while the 30 minutes after extubation Parents 
Satisfaction Score (P1) was comparable between study 
groups (P = 0.075, Table 3). 

Discussion

As far as the authors know, this is the first random-
ized controlled study comparing a caudal bupivacaine/
neostigmine mixture, which is a relatively old and 
simple technique, with the recently adopted technique 
of QLB to achieve postoperative analgesia in pediatric 
patients scheduled for lower abdominal surgeries. 
The results of our study show that a bilateral QLB 
with plain bupivacaine and a CB with bupivacaine/
neostigmine were equally effective in the first 12 hours 
postoperatively regarding the requirement for rescue 
analgesics, but a QLB was superior to a CB in the rest of 
the 24-hours postsurgery.

Regional anesthesia in the pediatric population 
provides a high-quality assurance of postoperative pain 
relief. In addition, regional anesthesia has been im-
proved due to advances in ULSD technology. Moreover, 

the benefits of using ULSD technology include reduced 
postoperative pain scores, reduced opioid consumption, 
a reduced incidence of PONV, and a reduced incidence 
of respiratory complications (15). Regional blocks were 
used clinically for the last 40 years as a part of periopera-
tive analgesia for lower abdominal surgeries (4), starting 
with the ilioinguinal–iliohypogastric block (16) and the 

Fig. 5. Kaplan-Meier survival curves for rescue analgesia 
need between the study groups.

Table 3. Postoperative complications, hospital stay and Parents Satisfaction Score between the study groups.

Complications (n, %)
Quadratus Lumborum 

Block (QLB) Group 
(n = 32)

Caudal Block (CB) 
Group (n = 39)

P value
Relative effect

 Relative Risk (95% CI)

Nausea and vomiting 3 (9.4%) 9 (23.1%) #0.125 0.41
(0.12–1.38)

Bradycardia 1 (3.1%) 0 (0.0%) §0.451 NA

Hypotension 2 (6.3%) 1 (2.6%) §0.585 2.44
(0.23–25.67)

Urine retention 5 (15.6%) 3 (7.7%) §0.454 2.03
(0.53–7.86)

Hematoma 3 (9.4%) 0 (0.0%) §0.087 NA

Mean ± SE
95% CI

Hospital stay (days), 
Mean±SD 1.4 ± 0.2 1.5 ± 0.2 ^0.181 - 0.1 ± 0.1

- 0.2–0.1

Parents Satisfaction Score, Mean±SD

30 minutes after extubation
(P1) 8.5 ± 0.6 8.2 ± 0.7 0.075 0.3 ± 0.2

0.0–0.6

24 hours after surgery
(P2) 8.1 ± 0.9 6.5 ± 0.6 < 0.001* 1.6 ± 0.2

1.2–2.0

Data are presented as Mean ± SD or number and (%). ^Independent t test. §Fisher’s Exact test. Relative effect: Effect of quadratus lumborum block 
relative to caudal block. NA: Not applicable. CI: Confidence interval. *Significant.
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rectus sheath block (17), which are commonly used in 
pediatric anesthesia. A few years later, the transversus 
abdominis plane block was introduced which provides a 
much better field of postoperative analgesia (18). 

The QLB is a newly defined procedure to achieve 
adequate analgesia for lower and upper abdominal 
surgeries (12). Blanco et al (19) described different 
approaches to perform a QLB. They suggested that 
the QLB type 2, where the local anesthetic is injected 
between the posterior edge of the QL muscle and the 
middle layer of the thoracolumbar fascia, which is 
connected with the thoracic paravertebral space, may 
provide a safe, effective, and relatively long-lasting 
postoperative pain relief through the spread of the 
local anesthetic to the paravertebral space (19). A QLB 
provides adequate analgesic coverage from T4-L1 (so-
matic and visceral block) and maintains postoperative 
analgesia for 24-48 hours (20).

A QLB has a favorable analgesic profile with mini-
mal side effects compared to using conventional opioid 
analgesics in pediatric patients (21). In agreement with 
our results, the patients who received a QLB had lower 
pain scores at 24 hours postoperatively; a smaller num-
ber of patients required analgesia postoperatively and 
less rescue analgesics compared to the patients who 
received a transversus abdominis plane block (22). In 
addition, QLB provided superior analgesia than a CB 
using plain bupivacaine in pediatric patients scheduled 
for inguinal hernia repair and orchiopexy surgeries (3). 
However, both blocks were found to have an equal an-
algesic efficacy, especially in the immediate postopera-
tive period in children undergoing appendectomy (23). 
Furthermore, Zhao et al (24) documented that a QLB 
was the most efficient technique to provide postopera-
tive analgesia for pediatric patients undergoing lower 
abdominal surgeries. In addition, a QLB has a safe pro-
file with minimal complications and/or side effects.  
Being a strictly ULSD-guided block, inadvertent injury 
to blood vessel or bowel is limited and the efficiency of 
the technique is increased. Also, there are no reports 
of nerve injury or local anesthetic toxicity (4). However, 
the lack of adequate training in ULSD-guided regional 
anesthesia techniques is believed to be one of the 
factors that limits ULSD use in pediatric practice (15). 
Also, a lack of resources (anesthesia provider training, 
equipment, and drugs), poor adaptive leadership and 
support, especially in rural hospitals in low-resource 
countries, are considered barriers to implementing new 
techniques to improve the management of postopera-
tive pain (25).

A CB is the most frequently performed regional 
anesthesia technique in pediatric patients (26). In ad-
dition, a CB is a relatively simple and safe regional an-
esthesia technique with a high success rate and a low 
incidence of complications or adverse events (27). Apart 
from the relative merits of a CB, a single-shot CB may 
have a relatively short duration of action (10) while the 
placement of a catheter in the caudal region adds an 
infection risk and prevents early mobilization (27). 

Additives to local anesthetics have been used to 
prolong the analgesic duration of a single-shot CB. 
The use of opioids in a CB in children has recently been 
questioned (28). In spite of the long-lasting analgesia 
provided by caudal morphine, it has common adverse 
reactions, e.g. nausea, pruritus, urinary retention,  and  
respiratory depression. In addition, fentanyl is a lipo-
philic opioid which has the same side effects profile 
and a short duration of analgesia (29). Also, clonidine 
prolongs the duration of analgesia of caudal bupiva-
caine but the significant side effects, especially with 
higher doses, e.g. prolonged sedation, hypotension, 
and bradycardia limit its use in clinical practice (29). 
Furthermore, adding ketamine to caudal bupivacaine 
will prolong the duration of analgesia but its potential 
neurotoxicity limits its clinical use (30).

The neuraxial administration of neostigmine pro-
duces analgesic effects by inhibiting the breakdown 
of spinal cholinesterase, resulting in an increase of 
the endogenous spinal dorsal horn acetylcholine (31). 
Batra et al (7) concluded that caudally administered 
neostigmine is safe and efficient in pediatric patients 
with dose-dependent analgesia ranging from 20-50 µg/
kg. There was a higher incidence of PONV if the caudal 
neostigmine dose exceeded 30 µg/kg (7). The research 
team added neostigmine (2 µg/kg) to caudal 0.25% bu-
pivacaine in a volume of one mL/kg. In agreement with 
the results of this research, Abdulatif et al (32) proved 
that co-administered caudal neostigmine (2 µg/kg) with 
0.25% bupivacaine (1 mL/kg) prolonged postoperative 
analgesia with a reduced incidence of PONV.

Congruent with our results, Mahajan et al (33) 
found that adding neostigmine in doses of 2, 3, or 4 
µg/kg to caudal 0.25% bupivacaine (0.5 mL/kg) pro-
longed the duration of postoperative analgesia ( ≥ 16.6 
± 4.9 hour) with a comparable incidence of PONV in 
all 4 groups of children undergoing  hypospadias re-
pair surgery (33). Similarly, adding neostigmine 2 µg/
kg to caudal 0.2% ropivacaine (0.5 mL/kg) provided an 
extended duration of postoperative analgesia (19.2 ± 
5.5 hours) with a comparable incidence of PONV in the 
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2 groups of children undergoing inguinal hernia and 
hypospadias surgery (27). Also, Karaaslan et al  (34) 
recommended neostigmine at 2 µg/kg to be added to 
caudal levobupivacaine as an optimal dose to achieve 
extended postoperative analgesia with minimal side 
effects in children scheduled for inguinal hernia, hypo-
spadias surgery  and/or orchidopexy (34).

 Contradictory to our results, Bhardwaj et al 
(35)  added neostigmine at a dose of 2, 3, or 4 µg/kg 
and Memis et al (36) added neostigmine at a dose of 
1 µg/kg to caudal bupivacaine; they both found no 
extended duration of postoperative analgesia which 
might be attributed to the concentration of bupiva-
caine (1.875 mg/kg) in a volume of 0.75 mL/kg injected 
by Bhardwaj et al which affected the efficacy of the 
caudal adjuvant drug and the suboptimal neostigmine 
dose (1 µg/kg) by Memis et al. A recent meta-analysis 
study also concluded that adding neostigmine to bu-
pivacaine is not recommended due to PONV, however, 
this could be argued by the fact that the authors put 
in their analysis studies testing high doses that add to 
the risk of PONV without extending the duration of 
analgesia (37). 

The neostigmine preparation used in this research 
was neostigmine methylsulfate. Methyl- and propyl-
parabens as preservatives present in most neostigmine 
preparations have no associated neurological side ef-
fects if administered intrathecally or caudally (32,34). 
In spite of the analgesic effectiveness of neuraxial 
neostigmine, it has a limited acceptance as an analgesic 
modality due to the frequent incidence of PONV. In 
this research, the incidence of PONV in the QLB group 
and CB group was 9.4% and 23.1%, respectively (P > 
0.05). With the use of the caudal epidural route and 
a dose of 2 µg/kg of neostigmine, the research team’s 
efforts were successful in reducing the incidence of 
PONV in the CB group. PONV in the study groups were 
self-limited and patients required no special manage-
ment. The results of Abdulatif et al (32) and Karaaslan 
et al (34) were in concordance with our recent findings 
concerning the comparable incidence of PONV in the 
caudal neostigmine group in comparison to the other 
intervention groups. 

Patients in our study showed a safe hemodynamic 
profile. Only one patient in the QLB group had brady-
cardia while 3 patients (2 in the QLB group and one 
in the CB group) developed hypotension, which was 
effectively managed with a fluid bolus compared to 
regularly seen cases of bradycardia and hypotension 
associated with higher doses of caudal clonidine (29). 

Neuraxial neostigmine has a favorable hemodynamic 
profile (32) and an ULSD-guided block allows visualiza-
tion of the local anesthetic spread and a reduction in 
the local anesthetic volume (34). Urine retention was 
observed in 8 patients (5 in the QLB group and 3 in the 
CB group) (P > 0.05). Patients did not require catheter-
ization and all cases were self-limited.  

In the QLB group, 3 patients developed bruising at 
the puncture site that didn’t require any intervention. 
More boys than girls were included in this study in both 
groups. This was because nearly 40% of our study’s 
patients underwent orchiopexy and the incidence of 
inguinal hernia is higher among boys (38). However, 
the research team did not think boy/girl discrepancy 
had any bearing on the outcomes of this study.  

Our study has some limitations. First, the research-
ers did not assess the pain dermatome level before 
or after the operation in either group because this 
research was conducted in pediatric patients and the 
blocks were performed under general anesthesia. 
Second, the investigators should have noticed the first 
voiding time to demonstrate accurately the incidence 
of urine retention. Our definition of urine retention 
could have resulted in overestimation of it in the QLB 
group (no bladder distension) and an underestimation 
in the CB group (dribbling). Third, a cost-effectiveness 
analysis of perioperative costs (drugs, staff, resources 
being used) of the regional anesthesia technique ap-
plied to the ambulatory setting is necessary, especially 
in resource-limited settings.

An ULSD-guided peripheral trunk nerve block is no 
longer the icing on the cake in combined anesthesia, 
but an indispensable part of anesthesia administration 
and is gradually stepping onto the stage of clinical 
anesthesia. Expanding the use of an ULSD-guided pe-
ripheral trunk nerve blocks has potential safety, access, 
and cost benefits. 

However, “Old wood best to burn . . . old friends 
to trust, and old authors to read.” wrote  Francis Ba-
con. True to this, a relatively old anesthetic technique 
(caudal bupivacaine/neostigmine) is in high demand in 
low-resource countries compared to a new anesthetic 
technique (ULSD-guided QLB). No matter how progres-
sive we become with time, what’s ancient and authen-
tic will always remain the same and it will always be a 
fact that old is gold (39).

Conclusions

A CB using bupivacaine/neostigmine provides a 
comparable analgesic effect compared to bilateral QLB 
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