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A B S T R A C T

Purpose: To investigate the implication of dexmedetomidine and magnesium sulphate addition to bupivacaine in
caudal anesthesia in paediatric lower abdominal surgeries.
Study design: Randomized controlled trial.
Setting: Paediatric University Hospital.
Subjects: 120 children undergoing surgeries in the lower half of the body under general anaesthesia with a
supplementary caudal block using 1ml/kg bupivacaine 0.25%.
Methods: Participants were randomly allocated into four groups; group C (saline as an additive to bupivacaine),
group MG (50mg magnesium sulphate added to bupivacaine), group D (1 µg/kg dexmedetomidine added to
bupivacaine), and group MGD (the same doses of both dexmedetomidine and magnesium sulphate were added to
bupivacaine). Time to first analgesia request (1ry outcome), and pain assessment by The Face, Legs, Activity,
Cry, Consolability (FLACC) score just after recovery, then every 30min in the early two hours, then at the 4th,
6th, 12th,18th, and 24th hours were compared between the groups.
Results: Time to first analgesia request was significantly longer in the three study groups compared to group C
with p < 0.001 (median values of 5, 14.5, 13.5, and 20.47 h in groups C, D, MG, and MGD in consequence).
FLACC scores were significantly higher in group C in comparison to the other study groups by the early 2nd, 4th,
and 6th postoperative hours. The group MGD has significantly lowest FLACC at the 6th postoperative hour.
Conclusion: The combination of dexmedetomidine and magnesium sulphate with bupivacaine caudal block can
prolong the time to first analgesia request.

1. Introduction

Postoperative pain in children is difficult to be assessed and asso-
ciated with a strong emotional component. Caudal epidural anaesthesia
is a common technique which can provide both intra and postoperative
analgesia in paediatric surgeries [1]. Prolongation of caudal analgesia
can be achieved by the addition of various adjuvants such as opioids,
ketamine, α2-adrenoceptors agonists, and opioids [2–4]. Opioids carry
the risk of postoperative respiratory depression, while ketamine has the
potential of neurotoxicity if inadvertently injected intrathecally [4]. As
a result, effective and safe anaesthetic-sparing agents that carry neu-
roprotective effect have been widely studied. Dexmedetomidine as a
selective α2-adrenoceptor agonist has gained the attention of re-
searchers because of its cardiac, renal, and neuroprotective properties

in preclinical studies [5]. It appears to be less neurotoxic than other
existing agents and has the potential to be neuroprotective in the
neonatal and paediatric settings [6]. Its selectivity for α2-adrenoceptor
makes it much more effective sedative and analgesic agent than cloni-
dine [7]. This selectivity is mainly responsible for the proposed neu-
roprotective effects of dexmedetomidine [8]. α2-adrenoceptors agonists
have relevant physiological properties which induce sedation and an-
algesia, plasma catecholamine reduction, attenuation of surgery in-
duced stress responses, and shivering prevention via the α2-adreno-
ceptors in the central nervous system [9]. Dexmedetomidine promotes
sedation in a manner similar to physiological sleep (cooperative seda-
tion) due to its regulation of wakefulness through its action on the
ventrolateral preoptic nucleus (VLOP) neuronal circuity [10,11]. It is
also evident that perineural dexmedetomidine when added to local
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anaesthetic can prolong the duration of analgesia through blocking of
the hyperpolarization-activated cation current [12].

Regarding to magnesium, the interest to study its analgesic effects is
increasing. Magnesium antinociceptive effects are primarily based upon
the regulation of calcium influx into the cell. It is a physiological cal-
cium antagonist and blocks N-methyl D-aspartate (NMDA) receptor,
and such antagonism prevents the central sensitization from nocicep-
tive stimulation. Many studies have suggested that epidurally ad-
ministered magnesium as an adjuvant could reduce the postoperative
pain in adults. But few studies are available regarding its use as an
adjuvant in the caudal block for postoperative analgesia in paediatrics
[13–17].

2. Aim

We designed this study to evaluate the implication of adding dex-
medetomidine, magnesium sulphate, or their combination with isobaric
bupivacaine 0.25% caudal anaesthesia in paediatric patients under-
going lower abdominal surgeries upon the time to first analgesia re-
quest (Primary outcome). Sedation, motor recovery, and hemodynamic
stability are investigated as well (Secondary outcome).

3. Patient and methods

This is a randomized clinical trial, performed in Paediatric hospital
of Assiut University. It was approved by our local institutional ethics
committee and registered in Clinical trials (NCT02487355). The study
adhered to Good Clinical Practice, the Declaration of Helsinki [18], and
conducted in accordance with the Consort checklist in the period be-
tween August 2015 to December 2016. Written parental informed
consent was obtained from 120 participants of ASA classification I or II
children undergoing elective lower abdominal surgeries under general
anaesthesia with caudal block supplementation. Study exclusion cri-
teria included; parental refusal, allergy to local anesthetics, coagulation
disorders, infection or anatomic abnormalities at the site of caudal in-
jection, the current use of calcium channel blockers or medication that
may affect the neurologic system, an intensive need for preoperative
sedation or analgesia, and or prolonged surgery (> 90min.). Rando-
mization was done through computer-generated random number tables,
and placed in an opaque sealed envelope which was opened in the
morning of surgery by the anesthesiologist who was going to give the
caudal block.

According to randomization, 120 participants were equally and
randomly allocated into one of the four groups. The principal compo-
nent of the mixture which was injected caudally was bupivacaine
0.25% in a dose of 1ml/kg in all participants. The adjuvants were
added as following: Group (C):1 ml of normal saline as placebo. Group
MG: magnesium sulphate (50mg), and 0.5ml normal saline. Group D:
dexmedetomidine1 µg/kg (Precedex 100 µg/mL; Hospira, Inc., Lake
Forest, IL USA) in 1ml normal saline. Group MGD: dexmedetomidine
(1 µg/kg), and magnesium sulphate (50mg) in 1ml saline. Maximum
total volume to be injected was 30ml in all patients.

The caudal block medications were prepared by anaesthesia tech-
nician (high nurse) under complete aseptic conditions. Parents or
guardians and the postoperative follow-up anesthesiologist were kept
blind to grouping.

Induction of anaesthesia was done under basic anaesthesia mon-
itoring (ECG, non-invasive blood pressure, SPO2, and Capnography
after intubation) through the face mask with sevoflurane (concentration
of 8% in oxygen). An intravenous cannula (22–24 gauge) was placed
and secured in the dorsum of the hand. Tracheal intubation was fa-
cilitated with cisatracurium (0.1 mg/kg), then the endotracheal tube
was secured. The patient was placed in the lateral decubitus position,
and a single dose caudal block (standard loss of resistance technique)
was performed through a 23-gauge needle, then the child was turned
supine, and anaesthesia was maintained with isoflurane (concentration

of 1:1.5% corrected for age) in air oxygen mixture (ratio of 1:1).
HR was continuously monitored, and the MAP was measured every

5min during the whole anaesthesia process. Values of both HR and
MAP were selectively collected pre and after induction, then at the 15th
minute following administration of caudal block (with the skin inci-
sion), 30th minute, by the end of surgery, at recovery, then by the end
of 1st, and 2nd postoperative hours.

During surgery, the adequacy of analgesia was observed through
stable hemodynamics, and any increase by ≥20% in HR or systolic
blood pressure (SBP) above the pre-incision values, the child was
withdrawn from the study and received intravenous 1 μg/kg Fentanyl.
Bradycardia (≥20% decrease in HR) was treated with iv. atropine
(0.01 mg/kg), while hypotension (≥20% decrease in SBP) was treated
with iv fluids or ephedrine (0.5 mg/kg) as appropriate.

Intravenous fluids were administered at a flow rate of 3–5ml/kg/hr.
No extra analgesics or sedatives were administered. The surgical inci-
sion was allowed at least 15min after the injection. At the end of sur-
gery, muscle relaxation was reversed by neostigmine (50 µg/kg) and
atropine (10 µg/kg), then the patient was extubated and transferred to
post-anaesthesia care unit (PACU). Postoperative adverse events such as
nausea, vomiting, hypotension, bradycardia, and respiratory depression
(defined by bradypnea and decreased SPO2 of less than 95%), and re-
sidual muscle weakness were noted and treated.

3.1. Data collection

The time to first analgesia request was recorded. Analgesia was
monitored though The Face, Legs, Activity, Cry, Consolability (FLACC)
pain score immediately with recover, and every 30min until the 2nd
hour, then at the 4th, 6th, 12th,18th, and 24th hours [19]. Intravenous
paracetamol (15mg/kg) was given when the FLACC score was ≥3.
Postoperative sedation was assessed by Ramsay’s sedation scale [20] at
the same time points of FLACC assessment. Motor power scale [21] was
used to assess the regaining of motor strength at the 1st, 2nd, 3rd, 4th,
6th, 8th, 12th, 18th, and 24th hours postoperatively. A complete loss of
muscle motor tone when the limb is moved passively was considered
flaccidity, whereas partial return of muscle tone (hypotonia), and
contraction with partial ability to move the limb was considered partial
recovery. Full ability to move the limb against gravity without any
support was considered as normal (full) recovery.

3.2. Statistical analysis

Based upon previous study [9], and a calculated sample size of 28
would have an 80% power to detect a difference of 20% in time to first
analgesic requirement with type I error of α = 0.05 using a confidence
interval of 95%. Thirty patients were enrolled in each group to com-
pensate for any dropouts during the study. Data were expressed as
numbers, ratios, mean ± standard deviation (SD), standard error (SE),
median, and range as appropriate. Categorical variables (gender, ASA
classification, frequency of paracetamol administration) were com-
pared using chi-square (χ2) test while continuous parametric data
variables (HR, MAP, time to first analgesia request) by one-way ANOVA
test. Continuous non-parametric data variables (FLACC score, sedation,
and motor scales) were compared by Kruskal Wallis test. A two-tailed p-
value < 0.05 was considered statistically significant. Statistical ana-
lysis was done using the computer program IBM, SPSS (Statistical
Package for Social Sciences), Version 23, 2016.

4. Results

A total number of 120 patients were enrolled equally into the four
groups as shown in CONSORT flow chart (Fig. 1). There were insig-
nificant differences between groups with regards to age, gender,
weight, ASA Status, and operative procedure as shown in (Table 1).

Time to the first request of analgesia request showed a significant
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difference between the four groups (p < 0.001), and the times were
significantly longer in the three study groups compared to control
group. The group MGD has significantly the longest duration of an-
algesia up to 20.47 h when compared to the other three groups (Fig. 2).

Total paracetamol consumption over 24 h showed significant dif-
ferences between all groups with p < 0.001. Both groups D and Mg
showed significantly lower total paracetamol consumption when com-
pared to group C. Group MGD total paracetamol consumption was nil;
hence, showed significant differences in comparison to the other three
groups. There were significant differences between the four groups with
regards to the frequency of paracetamol administrations. Group MGD
patients haven’t required paracetamol during the study period; while,
group C patients showed the highest frequency of paracetamol

administrations (see Table 2).
Postoperative FLACC scores (Table 3) have shown significant dif-

ferences between the four groups during the early six postoperative
hours. FLACC scores were significantly higher in the group C in com-
parison to D, MG, and MGD groups by the 2nd, and 4th hours, while by
the 6th hour, group C score was significantly higher than in scores in
MG, and MGD groups. The group MGD showed significantly lowest
FLACC score than the other groups at the 6th hour.

Postoperative Ramsey sedation scale showed significant differences
between study groups during the whole first postoperative hour. Up to
the time of 90min, patients in group MGD showed significantly highest
scale than those in other groups, while group C showed significantly the
lowest scale (Fig. 3).

Fig. 1. CONSORT flow chart.

Table 1
Demographic and clinical data.

Variables C
n=30

D
n=30

MG
n=30

MGD
n=30

P value

Gender (male/female) 13/17 14/16 16/14 15/15 0.88
Age (years) 3.4 ± 1.71 3.24 ± 1.68 3.89 ± 1.37 4.03 ± 1.58 0.78
Weight (kg) 14.64 ± 3.72 14.57 ± 3.98 15.8 ± 4.48 17.1 ± 3.98 0.44
ASA I/II 30/0 30/0 30/0 30/0 –

Operative details
Operative time (min.) 37.67 ± 14.74 34.33 ± 12.08 48.33 ± 19.43 40.33 ± 12.88 0.08

Operative type (number of patients)
Ambigious Genitalia 0 2 0 0 –
Appendicectomy 0 0 0 4 –
Colostomy closure 0 2 0 0 –
Congenital hernia 8 8 4 4 –
Congenital megacolon 2 0 2 0 –
Encysted hydrocele 4 0 0 0 –
Excisional biopsy 0 2 0 0 –
Hernia of canal of Nuck 2 4 2 4 –
Hypospadius 8 2 18 6 –
Incisional hernia 2 0 0 2 –
Inguinal hernia 0 2 2 2 –
Obstructed hernia 0 0 0 2 –
Umbilical hernia 0 0 2 0 –
Undescended testis 4 8 0 6 –

Data are expressed as ratios, mean ± SD, or numbers. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group MGD
dexmedetomidine and magnesium group. P value < 0.05 is considered statistically significant.
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Fig. 2. Time to first analgesia request. Data are
presented mean ± SD. Group C; control group,
Group D; dexmedetomidine group, Group MG
magnesium group, Group MGD dexmedetomidine
and magnesium group. (a) Statistically significant
difference in comparison with group C, (b)
Statistically significant difference in comparison
with group D, (c) Statistically significant difference
in comparison with group Mg. P value < 0.05 is
considered statistically significant.

Table 2
Paracetamol consumption.

Item C
n=30

D
n=30

MG
n=30

MGD
n=30

P value

Frequency of paracetamol (15 mg/kg/dose)
No paracetamol 0(0%) 0 (0%) 8(26.67%) 30(100%) < 0.001*

One time 10 (33.33%) 11 (36.67%) 18(60.0%) 0(0%)
Two times 6 (20.0%) 5(16.67%) 3(10.0%) 0 (0%)
Three times 14 (46.67%) 14 (46.67%) 1 (3.33%) 0 (0%)

Total consumption in mg 515.6 ± 41.23 228.3 ± 17.42a 306.2 ± 34.25a 0 ± 0a,b,c < 0.001*

Data are expressed as numbers of the patients with ratio, or mean ± SD. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group,
Group MGD dexmedetomidine and magnesium group. *Statistically significant difference between the four groups, aStatistically significant difference in comparison
with group C, bStatistically significant difference in comparison with group D, cStatistically significant difference in comparison with group Mg. P value < 0.05 is
considered statistically significant.

Table 3
Postoperative FLACC score mean ± SE (min-max).

FLACC C
n=30

D
n=30

MG
n=30

MGD
n=30

P Value (between the 4 groups)

30min 0.67 ± 0.18
1(0.0–2.0)

0.27 ± 0.15
0(0.0–2.0)

0.50 ± 0.19
0(0.0–2.0)

0.20 ± 0.14
0(0.0–2.0)

0.013*

60min 0.60 ± 0.19
0(0.0–2.0)

0.47 ± 0.19
0(0.0–2.0)

0.60 ± 0.19
0(0.0–2.0)

0.20 ± 0.10
0(0.0–1.0)

0.326*

90min 0.93 ± 0.18
1(0.0–3.0)

0.73 ± 0.15
1(0.0–2.0)

0.80 ± 0.17
1(0.0–2.0)

0.40 ± 0.16
0(0.0–2.0)

0.155*

2 h 2.0 ± 0.25
2(2.0–4.0)

0.80 ± 0.22a

1(0.0–2.0)
0.53 ± 0.23a

0(0.0–3.0)
0.27 ± 0.15a

0(0.0–2.0)
<0.001*

4 h 3.20 ± 0.20
3(2.0–4.0)

0.87 ± 0.23a

1(0.0–2.0)
0.53 ± 0.23a

0(0.0–3.0)
0.67 ± 0.21a

0(0.0–2.0)
<0.001*

6 h 2.93 ± 1.33
4(1.0–4.0)

2.33 ± 0.36
2(0.0–4.0)

2.27 ± 0.37a

1(0.0–4.0)
1.53 ± 0.32a,b,c

0(0.0–2.0)
<0.001*

12 h 1.53 ± 0.16
1(1.0–3.0)

1.33 ± 0.21
2(0.0–3.0)

1.13 ± 0.16
2(0.0–2.0)

0.73 ± 0.11
0(0.0–1.0)

0.17

18 h 1.533 ± 0.17
1(1.0–3.0)

1.33 ± 0.21
1(0.0–3.0)

1.13 ± 0.16
1(0.0–2.0)

1.03 ± 0.12
1(0.0–2.0)

0.24

24 h 1.33 ± 0.23
1(1.0–4.0)

1.20 ± 0.20
1(1.0–4.0)

1.60 ± 0.32
1(1.0–4.0)

1.13 ± 0.13
1(1.0–2.0)

0.502

Data are expressed as mean ± SE, median and range. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group MGD
dexmedetomidine and magnesium group. *Statistically significant difference between the four groups, aStatistically significant difference in comparison with group C,
bStatistically significant difference in comparison with group D, cStatistically significant difference in comparison with group Mg. P value < 0.05 is considered
statistically significant.
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Postoperative motor power scale showed significant differences
between all groups at the 1st and 2nd hours, with group C patients have
significantly the highest motor scale than the other groups at the same
period. All participants have demonstrated full recovery of their motor
power strength (scale= 10) by the 3rd hour as shown in Fig. 4.

Perioperative changes in the MAP (Fig. 5) showed a significant
decrease in group D patients after the caudal block by the 15th min
compared to patients in groups C and MG. By the 30th min., there was
significant sustained MAP decrease in group D compared to group MG
patients. At the end of surgery, MAP values were significantly lower in
the groups which received dexmedetomidine (D, and MGD) compared
to group C. Patients in group D have a significantly lower MAP than
those in group MG immediately after recovery, and patients in the
control group have significantly higher MAP than the other three study
groups during at the first postoperative hour. Heart rate changes

(Fig. 6) showed that group C patients have significantly the highest
values after recovery and up to the 1st postoperative. By the 2nd
postoperative hour, HR values were significantly low in group MGD in
comparison to the other study groups. Observed hemodynamic changes
were within clinically accepted ranges.

No respiratory depression, circulatory instability, neurologic deficit
(weakness), or urinary retention was noted in our study participants.

5. Discussion

To our knowledge, this is the only study which utilized dexmede-
tomidine, magnesium, and bupivacaine in combination for the caudal
block in paediatrics. The key finding of our study is that such combi-
nation has provided the longer time to first analgesia request and better
pain alleviation. Consumptions of paracetamol were reduced in

Fig. 3. Ramsay Scale. Data are expressed as median values. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group MGD
dexmedetomidine and magnesium group. (*) Significant differences between groups. P value < 0.05 is considered statistically significant.

Fig. 4. Motor power scale. Data are expressed as median values. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group
MGD dexmedetomidine and magnesium group. (*) Significant differences between groups. P value < 0.05 is considered statistically significant.
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dexmedetomidine, and magnesium groups. There was no need for
paracetamol for pain alleviation in the mixed group (Magnesium and
dexmedetomidine) during the study period.

This is in agreement with Makhni et al who recruited 50 adult pa-
tients underwent infra-umbilical surgeries under spinal anaesthesia and
were randomized equally into two groups. Group D patients received an
intrathecal injection of ropivacaine with 10 μg dexmedetomidine,
versus group M which received intrathecal ropivacaine with 10 μg
dexmedetomidine, and 57mg magnesium sulphate. They found sig-
nificantly longer time to the first rescue analgesia in group M [22].

Each adjuvant in our study is well-known to be unique in its me-
chanism of action, safe, and can prolong the pain-free period. It is
evident that neuraxial dexmedetomidine exerts analgesia by inhibiting
spinal microglial and astrocytes activation, depressing the release of
nociceptive substances, interrupting spinal neuro-glial cross action;
hence, regulating the nociceptive transmission [1–4]. These anti-
nociceptive effects of intrathecal dexmedetomidine are dose-dependent
[5,6]. Its selective agonistic effect upon α2- adrenoceptors in the dorsal
horn of the spinal cord can inhibit the release of neurotransmitters,
preventing prolongation of neural activity which makes it as an effec-
tive sedative and analgesic agent [9].

The prolongation of analgesia in dexmedetomidine group is in
agreement with Goyal et al who studied postoperative analgesia

duration in 100 children who underwent infra-umbilical surgeries, and
found that the analgesia duration was significantly prolonged in the
group received dexmedetomidine added to bupivacaine through the
caudal approach in comparison to those who received bupivacaine only
[23]. Saadway and Xiang studies have compared local anaesthetic
(ropivacaine and bupivacaine) with, and without dexmedetomidine for
caudal analgesia, and confirmed that the duration of analgesia was
significantly longer whenever dexmedetomidine was administrated
[24,25].

Magnesium sulphate is a noncompetitive N-methyl D-aspartate
(NMDA) antagonist with its analgesic action is based mainly upon the
regulation of calcium influx into the cells [13]. Studies have demon-
strated that magnesium sulphate administration for paediatric caudal
analgesia in a single 50mg bolus dose can prevent intraoperative dis-
comfort, and delay the onset of postoperative pain [13,26]. In our study
the mean duration of analgesia was significantly longer in the study
groups compared to the control group; however, the combined group
has shown the longest duration of analgesia. Our findings agree with
Yousef et al who compared either magnesium or dexamethasone as
additive to ropivacaine caudal analgesia in children who underwent
inguinal hernia repair. They found a significant prolongation of an-
algesia duration in the magnesium group [13].

FLACC score which is a well-known validated score for pain

Fig. 5. Perioperative MAP changes. Data are presented as mean. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group
MGD dexmedetomidine and magnesium group. P value < 0.05 is considered statistically significant.

Fig. 6. Perioperative HR changes. Data are presented as mean. Group C; control group, Group D; dexmedetomidine group, Group MG magnesium group, Group MGD
dexmedetomidine and magnesium group. P value < 0.05 is considered statistically significant.
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alleviation in paediatric, showed significant reductions in the study
groups (MG, D, and MGD) at the 2nd, and 4th postoperative hours in
comparison to corresponding scores in group C patients. The validity of
FLACC score was discussed in previous studies and it was comparable
with other pain assessment score in paediatrics e.g. COMFORT beha-
vioral scale, and Checklist of Nonverbal Pain Indicators [27,28].

Our FLACC score results are supported by Anand et al study which
randomized 60 children into two groups receiving ropivacaine with
dexmedetomidine (group RD) or ropivacaine alone (group R). FLACC
pain score reflected that the duration of postoperative analgesia was
significantly longer in group RD [29]. The same was shown by Wu et al
study, which confirmed that neuraxial dexmedetomidine as a local
anaesthetic adjuvant, significantly decreased postoperative pain in-
tensity and prolonged the analgesic duration [30].

Also, we found a significant reduction of FLACC pain score and
analgesia consumption in the magnesium group, which agrees with Kim
et al who used ropivacaine alone, or with magnesium (50mg) through
caudal block in 80 children undergoing inguinal herniorrhaphy. They
found significantly lower postoperative pain scores and analgesia con-
sumption when magnesium was added. They also found that the time to
return of normal functional activity was shorter with no difference in
the incidence of adverse effects [31].

Giving our concern for a possible neurotoxicity from neuraxial
dexmedetomidine, we selected a dose of 1 µg/kg similar to the study
done by Hou et al, which suggested that low doses of intrathecal dex-
medetomidine (0.75:1.50 µg/kg) can relieve pain without the risk of
neurotoxicity [7]. Al-Zabenetal also mentioned that caudal dexmede-
tomidine in a dose of 1 µg/kg was comparable to the dose of 2 µg/kg
regarding to the prolongation of postoperative analgesia, with shorter
duration of postoperative sedation, lower incidence of side effects, and
devoid of neurotoxicity [8]. We monitored the return of motor function
as an indicator of the return of neuro-conduction, in addition to seda-
tion score. The return of motor strength showed significant differences
between control group and all other study groups at the 1st and 2nd
postoperative hours; however, full motor recovery was established by
the 3rd hour in all patients.

We have found higher Ramsay sedation scales in study groups
which received dexmedetomidine compared to group C. Interestingly,
the sedative effect of dexmedetomidine was easily reversed with verbal
or physical stimuli with the child returning to sleep when not stimu-
lated. This is in concordance with the reports which denoted that
neuraxial dexmedetomidine was associated with beneficial alteration in
the postoperative sedation scores in the form of better quality of sleep
and a prolonged duration of sedation [9,24,29,32]. Dexmedetomidine
has hypnotic and supraspinal analgesic effects attributed to the sup-
pressed release of inhibitory control trigger neurotransmitters, which
can decrease histamine release, and the net result is hypnosis resem-
bling normal sleep without ventilatory suppression [10]. Delirium
which is a common drawback form the other sedatives is not an issue
with dexmedetomidine as it does not act though gamma-aminobutyric
acid system [33].

The statistical differences in hemodynamics between groups were of
no clinical significance and all values were within accepted ranges. This
is in accordance with Fares et al study upon a group of children who
received caudal block, where they found a statistical difference between
caudal bupivacaine group and dexmedetomidine plus bupivacaine
group, which was clinically insignificant, and this has augmented the
concept that bradycardia and the possible hypotensive effects of α2-
adrenoceptors agonists appear to be less pronounced in children than in
adults [32]. Saadawy et al also have found a non-statistically significant
difference regarding hemodynamics when utilizing dexmedetomidine
with bupivacaine versus bupivacaine alone through the caudal block in
60 children who underwent infraumbilical surgeries under general
anaesthesia [24]. However, a meta-analysis done by Wu et al concluded
that the risk of bradycardia, but not the hypotension is increased with
the use of neuraxial dexmedetomidine [30]. Xiang et al have also

revealed that supplementation of caudal bupivacaine with dexmede-
tomidine (1 µg/kg) attenuated the hemodynamic response to hernial
sac traction in paediatric patients undergoing repair of an inguinal
hernia [25].

No episodes of SPO2 desaturation nor respiratory depression have
been noticed in our trial. This is augmented by Ramsay and his col-
league who mentioned that α2-agonists have no respiratory depressant
effect [34].

6. Limitations

The early use of FLACC can be considered as a weak point for
postoperative pain evaluation in the presence of differences in motor
and sedation scales between groups during first four postoperative
hours.

7. Conclusion

The combination of dexmedetomidine (1µg/kg), and magnesium
sulphate (50mg) with 0.25% bupivacaine caudal block prolongs the
duration of the pain-free period in paediatric patients undergoing lower
abdominal surgeries compared to bupivacaine only, or bupivacaine
with each one of them alone. The combination carries a safe profile on
motor, respiratory, and cardiovascular functions.
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