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Background: Ultrasound-guided Quadratus Lumborum block (QLB) is a regional analgesia
approach that has been reported to provide effective post-operative pain relief for both abdominal
and retroperitoneal surgery. Bupivacaine is the most often used and well documented local
anesthetic medication in children. Dexamethasone is a systemic glucocorticoid that is often used
to minimize postoperative nausea, vomiting, and pain to improve recovery quality after surgery.

Objectives: To evaluate postoperative analgesia of QLB in pediatric patients undergoing
renal surgeries by the addition of dexamethasone to bupivacaine compared to intravenous
administration.

Study Design: A prospective, randomized, controlled clinical trial.
Setting: Pediatric surgery unit in a university hospital.

Methods: One hundred and five patients (6-12 years old) scheduled for renal surgeries were
randomly allocated into 3 groups, with 35 patients in each group. Randomization was based on
computer-generated codes. The groups were DEX1 (QLB with IV dexamethasone group), DEX2
(QLB dexamethasone group), and QLB CONTROL (QLB alone). The 1st time for rescue analgesia
request, total morphine consumption, Pediatric Objective Pain Scale (POPS), and parents’
satisfaction score were measured in 24 hours follow-up to evaluate postoperative pain control.

Results: The time to 1st rescue analgesics request (hours), total morphine consumption (mg),
and the parents’ satisfaction scores were much better in groups DEX1 and DEX2 as compared
to group CONTROL with statistical significance. However, group DEX2 was better than DEX1 in
the previous outcomes but without statistical significance. In respect, the pediatric objective pain
scale was much lower with a significant difference in groups DEX1and DEX2 in comparison with
group CONTROL up to 18 hours postoperatively.

Limitations: Difficult to assess the block as all children were sedated, plus this was a unilateral
surgical procedure with limited surgical incision, so the effect of QLB needed to be studied when
there is a bilateral surgical procedure.

Conclusions: Dexamethasone may be more effective when added to bupivacaine than when
given systemically in analgesic effects without any impact on the other secondary pain-related
outcomes. Dexamethasone as an adjuvant to bupivacaine has a marked hand on prolongation of
the postoperative duration of analgesia, less request for rescue analgesia, and fewer side effects
as compared to bupivacaine if used as a sole agent in QLB.
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ain is an annoying sensory and psychological

perception related to actual or possible injury

as per The International Association for the
Pain Study (1). Acute pain is a frequent unfavorable
reaction in children caused by trauma, illness, and
surgical procedures (2). Chronic physical and emotional
complications develop if a child’s pain is not treated
effectively (3). Long-term complications may involve
stress on subsequent surgeries, increased need for
analgesics, and decreased analgesics efficacy (4).

Children are not given adequate analgesia due to
many misbeliefs. Some include that a pediatric patient
does not sense pain (5) or children perceive pain less
than adults. Additionally, it is difficult to evaluate pain
in pediatric patients, as infants and young children
cannot express pain vocally (6). Even preterm infants
can sense pain in a way like older children. If managed
rapidly and effectively, faster recoveries and fewer side
effects occur (7).

A risk-benefit assessment before giving analgesia
to pediatrics should be done, evaluating the analgesic
efficacy against side effects, costs, and the course of re-
covery. Unfortunately, these analgesics are not without
side effects like nausea, vomiting, urinary retention,
respiratory depression, and sedation (8). A multimodal
approach should be introduced in children.

Quadratus lumborum block (QLB) is a trunk block
that can be done by ultrasound guidance (US) which
was introduced by Blanco for the first time posing to
have a prolonged block time, with possible relief of
visceral pain (9). The block provides a unilateral block-
ade, which may extend from T6 to L1 (10,11). There
have been reports of analgesic effectiveness of QLB
for abdominal surgeries but rarely reported in children
(12,13).

Bupivacaine is the local anesthetic (LA) drug of
choice in children (14) but has a limited analgesia time
(15). Peripheral catheters have been successfully used
for more periods of analgesia (16,17). Nevertheless,
nerve catheters are expensive and not practical in the
outpatient surgical setting (18,19).

Dexamethasone is a glucocorticoid commonly
given perioperatively for the prophylaxis of nausea
and vomiting, and to improve postoperative recovery
(20,21). Dexamethasone inhibits the action on nocicep-
tive C-fibers mediated by potassium channels (22,23).
Furthermore, decreasing the prostaglandin synthesis
with hyperalgesia reduction (24). Many researchers
have recently investigated the perineural dexametha-
sone effect in the length of regional blocks and its

safety. On the other hand, additional studies are re-
quired (25).

Dexamethasone has a minimal risk if only a single
dose is given. Most studies have illustrated that a peri-
operative single-dose has no marked rise in the adverse
effects in both adults and children either given intra-
venously or perineurally (26,27). Additionally, we did
not find reports of complications from a single dose
of intravenous administration during pediatric surgery
like significant high blood sugars (28,29). Therefore, we
suggested that dexamethasone both intravenously and
perineurally is an effective adjuvant analgesic method
for relieving pediatric postoperative pain and is safe
if only one dose is administered. Furthermore, dexa-
methasone is inexpensive, making it a good option for
routine use. This study intended to study the analgesic
effect of dexamethasone postoperatively either sys-
temically or in combination with bupivacaine in QLB as
proved by the timing of request of 1st rescue analgesia
in pediatric renal surgeries.

METHODS

This was a controlled double-blind clinical study
that was conducted prospectively in Tanta University
Hospitals. After getting the local ethics committee per-
mission with decision number 34737/ 6/21 and doing
clinical trials.gov ID (NCT 04963816), and getting writ-
ten informed consent from parents or guardians, 105
patients (6-12 years old) with the American Society of
Anaesthesiology (ASA) physical status I-Il of both gen-
ders scheduled for renal surgeries by the same surgical
team from July 2021 to December 2021 were enrolled.
While those having a contraindication to studied medi-
cation, children who had any contraindication for re-
gional techniques, cases with ASA llI-IV physical status,
preoperative intake of corticosteroids, failed QLB, or
parents’ refusal to share in the study were all ruled out
of the research.

Randomization was by a computer-generated ran-
dom sequence concealed in closed opaque envelopes,
and a blinded nurse randomly chose the envelope
that determined the group of assignments. Patients
were divided into 3 groups (35 each) with a 1:1:1 ratio
and underwent one of the following before surgery.
Patients and investigators were unaware of the study
and drugs.

QLB and Dexamethasone IV Group (DEX1)
IV dexamethasone 0.1 mg/kg with a maximum
dose of 10 mg added to 5 mL normal saline and QLB.
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QLB Dexamethasone Group (DEX2)
0.1 mg/kg dexamethasone in combination with
bupivacaine in QLB and 5 mL normal saline IV.

Control Group

QLB and 5 mL normal saline IV.

QLB was performed in all groups by the same anes-
thesiologist with 0.5 mL/kg 0.25% of bupivacaine with
a dosage not exceeding 2.5 mg/kg (30).

Anesthetic Technique

A preoperative check-up was done the day before
surgery. A complete history was taken from parents,
and complete laboratory investigations were done, en-
suring complete fasting for at least 4-6 hours preopera-
tively. All children were given oral midazolam 0.5mg/
kg in 5 mL clear apple juice an hour before surgery. In
the operating theatre, basic monitoring included pulse
oximetry and ECG electrode; a suitable-sized cuff for
blood pressure monitoring was applied.

Inhalational induction with sevoflurane was fol-
lowed by insertion of an IV cannula, then fentanyl (1
mcg/kg) and cisatracurium (0.1 mg/kg) were given to
facilitate intubation. Anesthesia was maintained with
2% sevoflurane concentration and cisatracurium (0.05
mg/kg/dose). Lactated ringer was administered intrave-
nously as per local hospital policy. Monitoring of heart
rate, non-invasive blood pressure, oxygen saturation,
temperature, and end-tidal CO, was done continuously.
For all patients, 10 mg/kg paracetamol was infused for
maintenance of analgesia. In all patients’ groups, anes-
thesia depth was monitored using bispectral index (BIS)
monitor and maintained at 40-60.

QLB was done on all patients before the surgical
incision. A linear multi-frequency 6-13 MHz transducer
probe wrapped with a sterilized sheath of Mindray en-
terprise 8000 was utilized for ultrasound-guided QLB.
The child was lying lateral position. The probe was
placed above the iliac crest where external, internal
oblique, and transversus abdominis muscles could be
seen; the probe was then advanced posteriorly till the
qguadratus lunborum (QL) muscle was seen deep within
the latismus dorsi. After that, a 22 gauge, 60 mm length
SonoPlex echogenic needle was advanced in-plane
from an anterior to posterior direction until the needle
tip was positioned between the anterior border of QL
and its fascia. In addition, 1.5 mL saline was injected to
confirm the needle tip’s position followed by injection
of bupivacaine.

After finishing the procedure, anesthesia was

discontinued, and the patient was extubated after the
muscle relaxant was reversed with neostigmine (50 ug/
kg) and atropine (0.02 mg/kg). A new anesthesiolo-
gist with no previous idea about the study monitored
the children in the recovery unit. Then patients were
transferred to the ward after achieving the standard
discharge criteria. Children were given intravenous
acetaminophen 15 mg/kg every 6 hours for postop-
erative pain relief. Morphine 0.05 mg/kg IV as rescue
analgesia was given by a physician who was blinded
to the study followed by close monitoring to exclude
narcotic adverse effects; a 2nd morphine dose was not
allowed until 2 hours after the previous dose. However,
paracetamol 15 mg/kg was given in case of analgesia
request during this period.

Study Outcomes

Primary Outcome

Time to 1st request of rescue analgesics measured
from the time of extubation till rescue analgesia was
requested when the Pediatric Objective Pain Score
(POPS) > 5.

Secondary outcome

1. Analgesic efficacy was evaluated postoperatively
using the POPS at 1st, 2nd, 4th, 8th, 12th, 16th,
18th and 24th hour postoperatively (31), composed
of 5 observations (Table 1), with each score rang-
ing from 0 to 2 and a total rating ranging from 0
to 10 with excellent analgesia indicated by a score
of <5.

2. The total morphine consumption dose throughout
the postoperative 24 hours.

3. Postoperative side effects in the form of hypoten-
sion, bradycardia, nausea, and vomiting for 24
hours after surgery.

4. Children’s comfort and activity levels were evalu-
ated by parents who were blinded to the study and
presented as parents’ satisfaction: unsatisfied = 1,
satisfied (good) = 2, and satisfied (excellent) = 3.

Sample Size Calculation

Our primary outcome variable was the time re-
quest of first rescue analgesia. Supported by previous
study results (32). The analgesia period in the quadratus
group was 8 + 5.29 h. Sample size calculation suggested
29 patients in each group achieve a minimum differ-
ence of 4 hours in the time to first request of rescue
analgesia at o error of 0.05, the standard deviation of
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Table 1. Pediatric Objective Pain Scale (29).

Observation Criteria Points
BP < 20 % Preoperative 0
IS)}rI:Z(s)lllifebIOOd BP 20-30 % Preoperative 1
BP > 30 % Preoperative 2
Not crying 0
Crying but responds to tender loving 1
Crying care (TLC)
Crying and does not respond to 5
tender loving care (TLC)
No special posture 0
Posture Flexing leg and thighs 1
Holding scrotum or groin 2
None 0
Movement Restless 1
Thrashing (moving widely) 2
Patient asleep or calm 0
Agitation Mild 1
Hysterical 2

5.29, and 80% power. So, we enrolled 35 patients in
each group to compensate for dropouts.

Statistical Analysis

The full detailed form is SPSS version 22 (IBM
Corporation, Armonk, NY). Quantitative data were ex-
pressed as mean + standard deviation (SD). A one-way
analysis of variance (ANOVA) when comparing more
than 2 means. The post hoc test was used for multiple
comparisons between different variables. Qualitative
data were expressed as frequency and percentage.
Chi-square (X?) test of significance was utilized to com-
pare proportions between 2 qualitative parameters. P
value < 0.05 was reflected statistically significant, with
P1: comparison between groups DEX1 & DEX2, P2:
between groups DEX1 & CONTROL, and P3: between
groups DEX2 & CONTROL.

REsuLTs

In total, 120 patients were booked. A total of 105
were included and allocated to 3 groups (35 each) ran-
domly as shown in Fig. 1 because 10 patients did not
match our criteria and 5 patients declined to partici-
pate in the study.

Patients age (in years), gender, weight (in kg), sur-
gery duration (in minutes), and ASA status were similar
statistically in all groups (P =0.598, 0.621, 0.816, 0.300,
0.760, respectively as in Table 2).

The difference among the 3 groups in the request-

ed time of the first rescue analgesics was significant
(hours) (P =0.001). However, the DEX2 group was non
statistically longer than DEX1 group (P1 = 0.070). DEX1
and DEX2 groups were longer significantly than those
in group CONTROL (P2 = 0.029; P3 = 0.001) (Table 3,
Fig. 2).

Total morphine consumption (mg) was significantly
lower in groups DEX1 and DEX2 than that in CONTROL
(P =0.001; P2 = 0.001). Further, group DEX2 was much
lower significantly in consumption than in DEX1 (P1 =
0.001) (Table 3, Fig. 2).

Parents’ satisfaction was much better significantly
in groups DEX1 and DEX2 in comparison to group CON-
TROL (P = 0.001, P2 = 0.001, P3 = 0.001). Additionally,
group DEX2 was much higher statistically as compared
to group DEX1 (P1 =0.001). Parents in group DEX2 who
were unsatisfied, good satisfied, satisfied (excellent)
were 0, 4, 31, respectively, and were 5, 23, 7, respec-
tively, in DEX1. Furthermore, the number of unsatis-
fied, good satisfied, satisfied (excellent) were 25, 8, 2,
respectively, in group CONTROL (Table 4, Fig. 3).

There were no recorded hypotensive cases postop-
eratively in groups DEX1 and DEX2 while there were 5
hypotensive patients recorded in group CONTROL with a
significant statistical difference in all groups (P = 0.005).
No patients were represented with bradycardia in group
DEX2 as compared to the other 2 groups. However, there
were 5 patients in group DEX1 and 5 in group CONTROL
(P =0.063). There were no reports of nausea and vomit-
ing in group DEX1, but one case in each of DEX2 and
CONTROL, indicating a meaningful difference between
the 3 groups (P = 0.024) (Table 5, Fig. 4).

For POPS, it was excellent evidenced by a score < 5
during the first 4 hours postoperatively as compared to
subsequent hours (from 6 h to 24 h), with a comparable
difference among all groups in the first hour postop-
erative (P = 0.881). However, during the 2nd, 4th, 6th,
12th, and 18th hours, there was a significant differ-
ence among all groups, but not significant between
groups DEX1 and DEX2 (P1 = 0.860, P1 = 0.298, P1 =
0.083, P1 = 0.528, P1 = 0.192, respectively). However,
POPS were significantly low in DEX1 and DEX2 groups
as compared to group CONTROL at 2nd, 4th, 6th, 12th
and 18th hours postoperatively (P2 = 0.001, P2 = 0.001,
P2 = 0.001, P2 = 0.001, P2 = 0.001, respectively), (P3 =
0.001, P3 = 0.001, P3 = 0.001, P3 = 0.001, P3 = 0.001,
respectively). The effect of QLB began to fade in the
remaining 6 hours of the tested period, so no signifi-
cant differences in POPS between the groups during
this period (P = 0.480) (Table 6, Fig. 5).
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Assessed for eligibility (n = 120)

Excluded (n = 15)

\ 4

Enrollment ]

Randomized (n = 105)

Allocation ]

Not meeting inclusion
criteria (n = 10)

Declined to participate (n =
5)

Other reasons (n = 0)

!

Allocated to group IV (n =
35)
Received allocated

Allocated to group} (n=35)
Received allocated intervention
(n=35)

Did not receive allocated

intervention (n = 0) |

A
Allocated to group Il (n
= 35)

Received allocated
intervention (n = 35)
Did not receive

v [ Follow up J

l allocated intervention

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

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

v
Lost to follow-up (n = 0)
Discontinued regimen (n = 0)

s

Analyzed (n=35) Analyzed (n = 35)
Excluded from analysis (n =

0

Excluded from analysis (n = 0)

Analyzed (n = 35)

Excluded from analysis

Fig. 1. Consort Flow chart of shared groups.

Table 2. Baseline data of included patients.

Group DEX1 | Group DEX2 | Group CONTROL Test P value

Range 6-12 6.5-12 6-11.5

Age (years) F:0.517 0.598
Mean + SD 9.14 £ 1.71 8.77 £ 1.48 8.92+141
Male (%) 21 (60%) 23 (65.7%) 19 (54.3%)

Gender X% 0.952 0.621
Female (%) 14 (40%) 12 (34.3%) 16 (45.7%)
1(%) 19 (54.3%) 20 (57.1%) 22 (62.9%)

ASA X% 0.548 0.760
1I (%) 16 (45.7%) 15 (42.9%) 13 (37.1%)

Weight (kg) Mean + SD 31.2+2.6 30+2.7 29.8+2.9 F:0.204 0.300
Range 40-118 45-120 45-112 F:

Duration of surgery(min) 0.816
Mean + SD 76.66 + 23.92 79.94 +22.16 78.29 + 18.06 0.204

Data presented as mean + SD. P presented the comparison among the 3 groups. P1 presented the comparison between DEX1 and DEX2.
P2 presented the comparison between DEX1 and group CONTROL. P3 presented the comparison between group DEX2 and group

CONTROL.*Denoted statistically significant difference (P < 0.05).

DiscussioN

The effectiveness of dexamethasone as combined
with bupivacaine in QLB versus QLB with IV dexameth-
asone or QLB alone was studied in this clinical trial. We
could not find previous clinical trials that compared the

analgesic efficacy of systemic route versus local dexa-
methasone in QLB block in paediatric renal surgeries.
The results revealed that dexamethasone has a
significant impact in the analgesia periods presented
by the time until the first rescue analgesia request,

www.painphysicianjournal.com
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Table 3. Time to 1st request of rescue analgesics (hours) and total morphine consumption (mg).

Group Group Group P
Test P1 P2 P3
DEX1 DEX2 | CONTROL St value
' Range 51-85 56-9 45-83
Time to Ist request of rescue J F:8.190 | 0.001* | 0.070 | 0.029* | 0.001*
analgesics (hours) Mean+SD | 6.61+1.06 | 7.08+0.97 | 6.04+ 1.19
i : Range 3-8 1-4 8-15
Total morphine consumption 8 F: 266.543 | 0.001* | 0.001* | 0.001* | 0.001*
(mg) Mean+SD | 5.51+1.54 | 2.09+1.04 | 11.34 + 227

Data presented as mean + SD. P presented the comparison among the 3 groups. P1 presented the comparison between group DEX1 and group
DEX2. P2 presented the comparison between group DEX1 and group CONTROL. P3 presented the comparison between group DEX2 and group
CONTROL.*Denoted statistically significant difference (P < 0.05).

16 -

14 -

12 A

Time to 1st request of rescue analgesics (hours) Total morphine consumption (mg)

@ Group DEX1 B Group DEX2 OGroup CONTROL

Fig. 2. Time to first rescue analgesia in hours, total morphine consumption in mg, and duration of analgesia in hours in 3
groups. Data presented as mean £ SD.

Table 4. Parent satisfaction scores.

Grouy

Parent satisfaction Group DEX1 Group DEX2 CONTRI())L Xz P P1 P2 P3
scores value

N % N % N %
Unsatisfied 5 14.3 0 0 25 94.3
Satisfied (good) 23 80 4 11.4 8 5.7

141.616 | 0.001* 0.001* 0.001% 0.001*

Satisfied (excellent) 7 5.7 31 88.6 2 0
Total 35 100 35 100 35 100

Data presented as number and percentage of patients. P presented the comparison between the 3 groups. P1 presented the comparison between
group DEX1 and group DEX2. P2 presented the comparison between group DEX1 and group CONTROL. P3 presented the comparison between
group DEX2 and group CONTROL.*Denoted statistically significant difference (P < 0.05).
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%
100 H
90 -
80
70 1
60 1
50 A
40
30 -
20 A
10

Group DEXA1

Patient satisfaction scores

Group DEX2

Group CONTROL

BUnsatisfied @Satisfied (good) ODefinitely satisfied (excellent)

Fig. 3. Parent satisfaction
scores in 3 groups. Data
presented as a percentage.

Table 5. Complications between groups.

L. Group DEX1 Group DEX2 Group CONTROL
Complications Xz P value
N % N % N %
Hypotension 0 0 0 0 5 14.3 10.503 0.005*
Bradycardia 5 14.3 0 0 5 14.3 5.532 0.063
PONV 0 0 1 2.9 5 14.3 7.419 0.024*

Data presented as number and percentage of patients. P presented the comparison between the 3 groups. P1 presented the comparison between
group DEX1 and group DEX2. P2 presented the comparison between group DEX1 and group CONTROL. P3 presented the comparison between
group DEX2 and group CONTROL.*Denoted statistically significant difference (P < 0.05).

%
16 7

14

12

Hypotension

Complications

Bradycardia

PONV

BGroup DEX1

BGroup DEX2

OGroup CONTROL

Fig. 4. Postoperative
complication among 3
groups. Data presented as a

percentage.
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Table 6. Pediatric Objective Pain Scale between groups.

gesic purposes, regardless of its

Objective Pain Scale Range Mean | £ | S.D | F test vall:Je mode of action (36,37).
GroupDEX1 | 0 | - | 3 | 151 |+ [ 095 P1 | 0630 | . General anaesthe.5|a (GA)
1h. GroupDEX2 | 0 | - | 3| 163 |+ | 103 | 0127 | 0.881 | P2 | 0.904 'S frequentl.y used. N open
renal surgeries, as it provides
CONTROL 0 | -| 3] 154 | | 098 P3 | 0714 [ potter airway management,
GroupDEX1 | 0 | - | 3 | 200 | +] 084 P1 | 0860 | maintains anaesthesia depth,
2h. Group DEX2 1 - 3 2.03 EH 0.75 19.443 | 0.001* [ P2 | 0.001* and with no time limit as in
CONTROL 2 | - | 3| 28 || 032 P3 | 0.001* || regional routes. However, GA
GroupDEX1 | 1 | - | 3| 246 | | 070 P1 | 0298 | has some drawbacks, like high
4h, |GrouwpDEx2 | 2 | - | 3| 260 | +| 050 |43844 0001 | P2 | 0.001% | ©Opioid requirements to main-
CONTROL 3 | - |2l 363 | = oao P3 | o001 tain effective analgesia which
GroupDEX1 | 3 | - | 6 | 366 | + | 084 P1 | 0.083 Is usua”y_ lead to high rat,e_s of
postsurgical nausea, vomiting,
6h. GroupDEX2 | 2 | - | 5| 320 | + | 108 | 69281 |0.001* | P2 | 0.001% shivering, and pruritus. Also,
CONTROL 4 | -] 8] 606 | £]| 130 P3 | 0001 || opioids could cause postop-
Group DEX1 3 -7 3.97 + 1.29 P1 | 0.528 erative hyperalgesia with
12h. | Group DEX2 3 1 -15 3.80 + | 0.83 | 68.676 | 0.001* | P2 | 0.001* increased pain severity and
CONTROL 5 | -18]| 663 || 121 P3 | 0.001* [ subsequent increased opioid
GroupDEX1 | 3 | - | 6 | 443 |+ | 101 Pl | 0192 [ consumption (38,39).
18h. |GroupDEX2 | 2 | - | 6 | 409 |+ | 095 |67.017|0.001*| P2 | 0.001* The incorporation of US
CONTROL | 5 | - | 9| 68 [+ | 129 p3 | 0001+ | N regional blocks resulted
GroupDEX1 | 5 | - | 8 | 697 |+ | L15 P1 | 0.395 in_efficient enhancement in
the nerve block quality with
24h. | GrowpDEX2 | 5 | - | 9| 674 |+ | 134 | 0739 | 0480 | P2 | 0749 | .. complication rates and
CONTROL 6 | - | 8] 706 | £| 080 P3 | 0292 | ophanced parent and patients’

Data presented as mean * SD. P presented the comparison among the 3 groups. P1 presented the com-
parison between group DEX1 and group DEX2. P2 presented the comparison between group DEX1
and group CONTROL. P3 presented the comparison between group DEX2 and group CONTROL.*

Denoted statistically significant difference (P < 0.05).

improve the quality of analgesia proved by total mor-
phine consumption postoperatively, POPS scores and
high satisfaction scores when given either systemic or
as an adjuvant in QLB. Moreover, has demonstrated a
lower incidence of side effects than QLB alone in chil-
dren scheduled for renal operations.

QLB was described in 2007 by Blanco for the first
time as 2 separate forms with an injection to the poste-
rior and anterolateral sides of the QL muscle (33). Many
investigators demonstrate dexamethasone’s analgesic
effectiveness in transversus abdominis plane blocks
(TAP) (34). The adjuvant properties of dexamethasone
to LA is not fully proofed. However, its anti-inflamma-
tory and antiemetic properties are fully understood,
through suppression of phospholipase A2 and the
activation of glucocorticoid receptors. When corticoste-
roids were administered locally, they may exhibit their
analgesic action through inhibiting signal transmission
of nociceptive C-fibers (35). All previous studies have
recommended administering dexamethasone for anal-

satisfaction. New adjuvant
drugs have an adequate print
in acute pain relief (40). QLB is
an effective technique to con-
trol post-surgical pain in various renal and abdominal
wall incisions as it covers thoracic 7 to lumbar 2 der-
matomes by the distribution of LA drugs either into
paravertebral space or thoracolumbar plane, through
mechanoreceptors, iliohypogastric and ilioinguinal
nerves, A and C fibre nociceptor, and a high-density
network of lumbar sympathetic fibre (41). This study re-
vealed no differences statistically among the 3 groups
regarding age (years), gender, weight, ASA status, and
surgery duration (min).

Regarding the time requested for the first rescue
analgesia, there was a significant difference between
groups DEX1 and DEX2 as compared to group CON-
TROL (P = 0.001), where group DEX2 had a more pro-
longed time till first rescue analgesia in comparison to
group DEX1 insignificantly (P1 = 0.070). These were like
those obtained by Geeta et al (42) who reported the
effect of adding dexamethasone or buprenorphine to
levobupivacaine on control of pain of inguinal hernia
repair in the postoperative periods by US-guided TAB.
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1h. 2h. 4h.

9 - Paediatric objective pain scale

6h. 12h. 18h. 24h.

@ Group DEX1

B Group DEX2

OGroup CONTROL

Fig. 5. Pediatric objective pain scale among 3 groups. Data presented as mean £ SD.

Additionally, M. Baeriswyl et al (43) found slightly lon-
ger analgesia periods in the perineural than systemic
dexamethasone group over a meta-analysis compared
the analgesic efficiency of both routes of dexametha-
sone. Moreover, Veena G et al (44) studied the impacts
of perineural versus systemic dexamethasone in up-
per limb surgery and reported a significant increase
in the time requested for first rescue analgesia in the
perineural route as compared with the systemic group.
Whereas that conducted by Paul G. McHardy et al (45)
showed perineural dexamethasone effects was slightly
shorter than systemic dexamethasone on prolongation
of the analgesia total time and first rescue analgesia
timing but without any significant difference (P =0.78).

Despite the effective action of bupivacaine, it has
a limited analgesic period, hence adjuvants to LAs are
required in the nerve blocks or the use of alternative
analgesic administration for breakthrough surgical
site pain when the block wears off. Various adjuvants
have been utilized and studied to improve the effect
and time of LA action in different peripheral nerves
and regional block techniques (46). Dexamethasone
has been used to prolong pain-free periods, decrease

rescue opioid utilization, more patient satisfaction and
lesser rates of nausea and vomiting when given in com-
bination with LA (47-49). A similar outcome was noted
in this study.

Regarding the incidence of nausea and vomiting in
the postoperative 24 hours, the DEX1 and DEX2 groups
showed less incidence of vomiting in comparison
to group CONTROL. This is parallel to Sangeeta et al
study (50) which demonstrated that the group receiv-
ing dexamethasone had a lower incidence of nausea
and vomiting than the group having only QLB block
without dexamethasone. This can be attributed to both
lower consumption of opioids and the antiemetic role
of dexamethasone.

The antiemetic mechanism of dexamethasone was
suggested by Chu CC et al (51) due to its anti-inflam-
matory effect, effect on the solitary tract centrally,
interaction with serotonin, and alpha-adrenaline Also,
another study coincides with the effect of dexametha-
sone on postoperative vomiting that parallels the cur-
rent study; the study conducted by Ammar et al (52)
denoted lower rates of nausea and vomiting in groups
that receive dexamethasone.
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On spotting patient satisfaction, this study revealed
that patients were more satisfied in groups DEX1 and
DEX2 compared to group CONTROL which receive the
QLB only. And this coincides with the study conducted
by Sangeeta et al (50). The patient’s parent, who was
called via phone cell at home denoted that the patient
used no analgesic syrup, did not develop nausea and
vomiting, and his family was fully satisfied with the
general status and painless status.

This study found that QLB provided effective
postoperative analgesia and reduced the need for mor-
phine for both the DEX1 and DEX2 groups which was
in line with many other studies that found the same ef-
ficacy in children following kidney surgery (53). While
Rahangdale R et al (54) stated that adding dexametha-
sone perineural or IV did not improve narcotic intake
for lower limb surgeries after sciatic nerve block.

Concerning the pediatric objective pain scale; it was
lower with excellent analgesic scores up to the first 4
hours in all groups and gradually increased stepwise till
the 24 hours period and better significantly in groups
DEX1 and DEX2 as compared to group CONTROL after
the first hour postoperatively. Moreover, POPS was
better in group DEX2 than in group DEX1 without sig-
nificant differences between these 2 groups. This is like

Paul G. McHardy et al (45) who reported better pain
scores in the perineural group than the IV dexametha-
sone group without significant difference.

Limitations

Since all of the children were sedated postopera-
tively affecting pain evaluation and as a result, only uni-
lateral surgical operations with a small surgical incision
were included, the impact of QLB had to be evaluated
when a bilateral surgical procedure was performed.

CONCLUSIONS

Dexamethasone has a marked hand on prolonga-
tion of the postoperative analgesia time as evidenced
by less time to rescue analgesia request, fewer compli-
cations and less morphine consumption when added to
bupivacaine in QLB as compared to QLB alone in uni-
lateral surgical operations with a small surgical incision.
The current study suggested that perineural use may
be more effective than systemic administration in terms
of analgesic effects observed in the time for 1st rescue
analgesic, total morphine consumption during the 24
hours follow-up and POPS scores during the first 18
hours postoperative without any impact on the other
pain-related outcomes.

REFERENCES
1. International Association for the Study following cardiac surgery. Pain 1983; V. Ultrasound-guided  continuous
of Pain, Subcommittee on taxonomy. 17:71-81. quadratus  lumborum  block  for

Pain terms: A list with definitions and

notes on usage. Pain 1979; 6:249-452.

Dufault MA, Sullivan M. A collaborative
research utilization approach to evaluate

postoperative analgesia in a pediatric
patient. A A Case Rep 2015; 4:34-36.

2. American Academy of Pediatrics, the effects of pain management 13. Visoiu M, Yakovleva N. Continuous
Committee on Psychosocial Aspects standards on patient outcomes. J Prof postoperative analgesia via quadratus
of Child and Family Health; Task Nurs 2000; 16:240-250. lumborum block - an alternative to
Force on Pain in Infants, Children, 8  \White PE. The changing role of non- transversus abdominis plane block.
and Adolescents. The assessment and opioid analgesic techniques in the Paediatr Anaesth 2013; 23:959-961.
management of acute pain in infants, management of postoperative pain.  14. McDermott G, Korba E, Mata U, et al.
children, and adolescents. Paediatrics Anesth Analg 2005; 101: S5-S22. Should we stop doing blind transversus
2001; 108:793-797. 9. Blanco R, McDonnell JG. Optimal point abdominis plane blocks? Br ] Anaesth

3. Cunliffe M, Roberts S. Pain management of injection: the quadratus lumborum 2012; 108:499-502.
in children. Curr Anaesth Crit Care 2004; type | and Il blocks. Anesthesia 2014;  15. Rancourt MP, Albert NT, Cé6té M,
15:272-283. 68:4. Létourneau DR, Bernard PM. Posterior

4. Taddio A, Chambers CT, Halperin SA, et 15, Visoiu M, Yakovleva N. Continuous tibial nerve sensory blockade duration
al. Inadequate pain managementduring postoperative analgesia via quadratus prolonged by adding dexmedetomidine
routine childhood immunizations: The lumborum block - an alternative to to ropivacaine. Anesth Analg 2012;
nerve of it. Clin Ther 2009; 31: S152-S167. transversus abdominis plane block. 115:958-962.

5. Purcell-Jones G, Dorman F, Summer Paediatr Anaesth 2013; 23:959-961. 16. Marhofer D, Kettner SC, Marhofer
E. Paediatric anaesthetists’ perceptions 17, Kadam VR. Ultrasound-guided P, Pils S, Weber M, Zeitlinger M.
of neonatal and infant pain. Pain 1988; quadratus lumborum block as a Dexmedetomidine as an adjuvant to
33:181-187. postoperative  analgesic  technique ropivacaine prolongs peripheral nerve

6. Beyer JE, DeGood DE, Ashley LC, for laparotomy. ] Anaesthesiol Clin block: A volunteer study. Br ] Angesth
Russell GA. Patterns of postoperative Pharmacol 2013; 29:550-552. 2013; 110:438-442.
analgesic use with adults and children |, Chakraborty A, Goswami ), Patro 17. llfeld BM, Loland V), Sandhu NS, et al.

E996 www.painphysicianjournal.com



Perineural Versus Intravenous Dexamethasone in QLB for Pediatric Postoperative Analgesia

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Continuous femoral nerve blocks: The
impact of catheter tip location relative
to the femoral nerve (anterior versus
posterior) on quadriceps weakness and
cutaneous sensory block. Anesth Analg
2012; 115:721-727.

Brammar A, Sharma N. Interscalene
catheter safety: a novel technique.
Anaesthesia 2013; 68:210-211.

Yanovski B, Gaitini L, Volodarski D, Ben-
David B. Catastrophic complication of
an interscalene catheter for continuous
peripheral nerve block analgesia.
Anagesthesia 2012; 67:1166-1169.

De Oliveira GS, Jr, Castro-Alves LJ,
Ahmad S, Kendall MC, McCarthy
Rl.  Dexamethasone to  prevent
postoperative nausea and vomiting: An
updated meta-analysis of randomized
controlled trials. Anesth Analg 2013;
116:58-74.

Waldron NH, Jones CA, Gan TJ, Allen
TK, Habib AS. Impact of perioperative
dexamethasone  on  postoperative
analgesia and side-effects: Systematic
review and meta-analysis. Br ] Anaesth
2013; 110:191- 200.

De Oliveira GS, Ahmad S, Fitzgerald
PC, et al. Dose-ranging study on the
effect of preoperative dexamethasone
on postoperative quality of recovery and
opioid consumption after ambulatory
gynaecological surgery. Br ] Anaesth
2011; 107:362-371.

Yilmaz-Rastoder E, Gold MS, Hough
KA, Gebhart GF, Williams BA. Effect
of adjuvant drugs on the action of
local anaesthetics in isolated rat sciatic
nerves. Reg Anesth Pain Med 2012;
37:403-409.

Golwala MP, Swadia VN, Aditi A, Sridhar
NV. Pain relief by dexamethasone as
an adjuvant to local anaesthetics in
supraclavicular brachial plexus block.
] Anaesthesiol Clin  Pharmacol 2009;
25:285-288.

Sapolsky RM, Romero LM, Munck AU.
How do glucocorticoids influence stress
responses? Integrating, permissive,
suppressive, stimulatory, and
preparative actions. Endocr Rev 2000;
21:55-89.

Abdelwahab WAEM, Elzahaby HM,
ElGendy, HAA. Safety and efficacy
of dexamethasone as an adjuvant to
bupivacaine in bilateral transversus
abdominis plane block in children
undergoing major abdominal surgery.
Ain-Shams ] Anesthesiol 2020; 12:52.

Bei T, Liu J, Huang Q, Wu J, Zhao

28.

29.

30.

31

32.

33.

34.

35

36.

J. Perineural versus intravenous
dexamethasone for brachial plexus
block: A systematic review and meta-
analysis of randomized controlled trials.
Pain Physician 2021; 24:E693-E707.
Mohamed SK, Ibraheem AS,
Abdelraheem MG. Preoperative
intravenous dexamethasone combined
with glossopharyngeal nerve block: Role
in pediatric postoperative analgesia
following  tonsillectomy.  Eur  Arch
Otorhinolaryngol 2009; 266:1815-1819.

Hanasono MM, Lalakea ML, Mikulec
AA, Shepard KG, Wellis V, Messner AH.
Perioperative steroids in tonsillectomy.
Arch Otolaryngol Head Neck Surg 2004;
130:917-921.

Kumar GD, Gnanasekar N, Kurhekar
P, Prasad TK. A comparative study of
transversus abdominis plane block
versus quadratus lumborum block for
postoperative analgesia following lower
abdominal surgeries: A prospective
double-blinded study. Anesth Essays Res
2018; 12:919-923.

Norden J, Hanallah R. Reliability of an
objective pain scale in children. J Pain
Symptom Management 1991; 6:196.

Geng Moralar D, Tok Cekmecelioglu
B, Aslan M, Hergiinsel GO. Effect
of quadratus lumborum block on
postoperative analgesic requirements
in pediatric patients: A randomized
controlled  double-blinded  study.
Minerva Anestesiol 2020; 86:150-156.

Blanco R, Ansari T, Girgis E. Quadratus
lumborum block for postoperative pain
after caesarean section: A randomized
controlled trial. Eur ] Anaesthesiol 2015;
32:812-818.

Ammar AS, Mahmoud KM. Effect of
adding dexamethasone to bupivacaine
on transversus abdominis  plane
block for abdominal hysterectomy: A
prospective randomized controlled trial.
Saudi ] Anaesth 2012; 6:229-233.
Johansson A, Hao J, Sjélund B. Local
corticosteroid ~ application  blocks
transmission in normal nociceptive
C-fibres. Acta Anaesthesiol Scand 1990;
34:335-338.

Akkaya A, Yildiz I, Tekelioglu UY,
et al. Dexamethasone added to
levobupivacaine in ultrasound-guided
tranversus abdominis plain  block
increased the duration of postoperative
analgesia after caesarean section: a
randomized, double-blind, controlled
trial. Eur Rev Med Pharmacol Sci 2014;
18:717-722.

37

38.

39-

40.

41.

42.

43.

44.

45.

46.

47.

Yildiz |1, Bayir H. Effect of dexamethasone
added to levobupivacaine used for TAP
block. Hippokratia 2015; 19:285.

Fletcher D, Martinez V. Opioid-induced
hyperalgesia in patients after surgery: A
systematic review and a meta-analysis.
Br ] Anaesth 2014; 112:991-1004.

Chaney MA. Side effects of intrathecal
and epidural opioids. Can ] Anaesth
1995; 42:891-903.

Wahal C, Kumar A, Pyati S. Advances
in regional anaesthesia: A review of
current practice, newer techniques
and outcomes. Indian ] Anaesth 2018;
62:94-102.

Ueshima H, Otake H, Lin JA
Ultrasound-guided quadratus
lumborum block: An updated review of
anatomy and techniques. Biomed Res Int
2017; 2017:2752876.

Seervi SN, Singariya G, Kamal M,
Kumari K, Siddeshwara A, Ujwal S.
Effect of addition of buprenorphine or
dexamethasone to levobupivacaine on
postoperative analgesia in ultrasound-
guided transversus abdominis plane
block in patients undergoing unilateral

inguinal hernia repair, prospective
randomized double-blind controlled
trial.  Korean  Anaesthesiol  2019;
72:245-252.

Baeriswyl M, Kirkham KR, Jacot-
Gullarmod A, Albrecht E. Efficacy
of  perineural  versus  systemic

dexamethasone to prolong analgesia
after  peripheral nerve block: A
systematic review and meta-analysis. Br
J Anaesth 2017; 119:183-191.

Veena G, Pangotra A, Kumar S,
Prakash J, Rao NS, Priye S. Comparison
of  perineural and  intravenous
dexamethasone as an adjuvant to
levobupivacaine in ultrasound-guided
infraclavicular brachial plexus block: A
prospective randomized trial. Anesth
Essays Res 2021; 15:45-50.

McHardy PG, Singer O, Awad IT, et al.
Comparison of the effects of perineural
or intravenous dexamethasone on low
volume interscalene brachial plexus
block: A randomised equivalence trial.
Br ] Anaesth 2020; 124:84-91.

Patel UP, Patel PR. Comparative study
of hernia block with bupivacaine alone
and bupivacaine plus dexamethasone
as an adjuvant for open hernia repair at
daycare unit. ] Anesth Surg 2017; 4:93-96.
Baeriswyl M, Kirkham KR, Jacot-
Guillarmod A, Albrecht E. Efficacy of
perineural vs systemic dexamethasone

www.painphysicianjournal.com

E997



Pain Physician: October 2022 25: E987-E998

to prolong analgesia after peripheral

Seervi SN, Bihani P, Kumar M. Analgesic

prospective randomized controlled trial.

nerve block: A systematic review and sparing effect of dexamethasone Saudi ] Anaesth 2012; 6:229-233.
meta-analysis. Br ] Anaesth 2017; with levobupivacaine in quadratus 53 Dam M, Hansen CK, Poulsen TD,
119:183-191. lumborum block in patients undergoing et al. Trans muscular quadratus

48. Chong MA, Berbenetz NM, Lin C, unilatera'I inguinali hernia repair:.A lumborum block for percutaneous
Singh S. Perineural versus intravenous prqspectwe randomized controlled trial. nephrolithotomy  reduces  opioid
dexamethasone as an adjuvant for Indian ] Anaesth 2020; 64:668-674. consumption and speeds ambulation
peripheral nerve blocks: A systematic ~ 51.  Chu CC, Hsing CH, Shieh JP, Chien and discharge from hospital: A single
review and meta-analysis. Reg Anesth CC, Ho CM, Wang JJ. The cellular centre randomized controlled trial. Br ]
Pain Med 2017; 42:319-326. mechanisms  of the  antiemetic Anaesth 2019; 123:€350-€358.

49. Zorrilla-Vaca A, Li J. Dexamethasone action °fv d?xamethasone af"F' related 54 Rahangdale R, Kendall MC, McCarthy
injected perineurally is more effective glucocorticoids against vomiting. Eur ] R), et al. The effects of perineural
than administered intravenously for Pharmacol 2014; 722:48-54. versus intravenous dexamethasone
peripheral nerve blocks: A meta-analysis ~ 52.  Ammar As, Mahmoud KM. Effect of on sciatic nerve blockade outcomes: A
of randomized controlled trials. Clin ] adding dexamethasone to bupivacaine randomized, double-blind, placebo-
Pain 2018; 34:276-284. on transversus abdominis plane controlled study. Anesth Analg 2014;

0. Singariya G, Choudhary S, Kamal M, block for abdominal hysterectomy: A 118:1113-1119.

E998 www.painphysicianjournal.com



