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ABSTRACT

Background: The usage of opioid sparing analgesia in different surgeries leads to varied
results. The aim of this study is to compare between the effects of continuous intraoperative
infusion of dexmedetomidine versus lidocaine as opioid sparing analgesia in children under-
going intracranial surgeries.

Methods: It is a double-blind randomized clinical study in which, 64 children were randomly
allocated into 2 equal groups; 32 children for each group. The first one was dexmedetomidine
group which received continuous intraoperative dexmedetomidine iv infusion [Tug/kg dex-
medetomidine over 15 minutes as a loading dose and 0.5ug/kg/h for maintenance]. The
second one was lidocaine group which received continuous intraoperative lidocaine iv infusion
[1.5mg/kg lidocaine over 15 minutes as a loading dose and 1.5mg/kg/h for maintenance]. The
continuous intraoperative iv infusion of each tested drug was stopped 10 minutes before the
end the surgical procedure.

Results: Intraoperative total fentanyl consumption was significantly reduced in dexmdetomi-
dine compared to lidocaine group ([19.33£11.15 vs 43.10+£21.15] ug, 95% Cl, -45.8 to -1.7).
Children in dexmedetomidine group were significantly more sedated compared to lidocaine
group. The time to reach Wong-Baker Faces Pain Rating Scale (WBFPS) scores 4 or more was
around 4 hours in dexmedetomidine and around 1hour in lidocaine group. The time to first call
of naluphine with dexmedetomidine was significantly prolonged compared to lidocaine
([235.03+£5.02 vs 55.87+6.28] min, 95% Cl, 176.3-182) with significantly reduced total post-
operative naluphine consumption in dexmedetomidine compared to lidocaine ([4.22+1.46 vs
7.96+2.8] mg, 95% Cl,-4.9 to -2.6) . The duration of PACU stay was significantly prolonged in
lidocaine compared to dexmedetomidine ([99.75+14.36 vs 114.28+10.56] min, 95% Cl,-20.8 to
-8.2).

Conclusion: Continuous Intraoperative intravenous infusion of dexmedetomidine was super-
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ior to lidocaine in opioid sparing analgesia during intracranial surgeries in children.

1. Introduction

Pain after major surgeries in children is a challenge for
anesthetists because of difficulty in assessing pain and
opioid-related side effects such as hypoventilation,
nausea and vomiting, ileus, urinary retention and pro-
longed hospital stay [1,2].

Dexmedetomidine is considered a relatively new
drug in pediatric anesthesia and has gained great
interest due to its satisfactory sedative effect without
respiratory depression [3,4]. Moreover, it produces less
damage to developing brain than other anesthetics do.
Dexmedetomidine has analgesic, neuroprotective,
anti-inflammatory and sympatholytic effects [5-7].
A meta-analysis showed the analgesic effect of

intraoperative dexmedetomidine in neonates, infants
and children with decreased postoperative opioid con-
sumption [8].

Systemic lidocaine has centrally and peripherally
analgesic, anti-hyperalgesic and anti-inflammatory
effects with reduced side-effects especially if used
with appropriate dose in children [9]. Recently, intra-
venous lidocaine infusion is considered a part of
analgesic therapy regimen that decreases postopera-
tive opioid requirements and enhances children con-
valescence after major surgeries [10].

Dexmedetomidine and lidocaine have been used for
pain relief and reduction of opioid consumption; but it is
still uncertain which drug is more effective. So, this
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study aims to compare the effects of intraoperative
infusion of dexmedetomidine versus lidocaine as opioid
sparing analgesia for intracranial surgeries in children.

2. Materials and methods

The ethical approval of Zagazig University's
Institutional Review Board number of this study was
(IRB #6318-23-8-2020) and registration number on clin-
icaltrials.gov was (NCT04535089 date: 1-9-2020). The
study was carried out according to the guidelines and
regulations of the Helsinki Declarations. The nature
and complications of the study were explained in
detail to the parents and informed written consent
was obtained from parents before enrolment. The
first patient had been enrolled on 1 October 2020.

This was a prospective randomized double-blind clin-
ical study, conducted on 64 children from October 2020
to October 2021. The age of children included in this
study ranged from 6 to 18 years of either sex; belonging
to class | and Il physical status according to American
Society of Anesthesiologist (ASA) classification; body
mass index (BMI) =5th and < the 85th percentile for
age; scheduled for elective intracranial surgeries lasting
for less than 4 hduration under general anesthesia.
Children with altered mental status, known history of
allergy to study drugs, unsuitability for extubation, on
beta blocker, alpha 2 agonist, pain killer, hepatic, respira-
tory, renal and cardiovascular diseases or uncontrolled
neurological state were excluded from this study.

The parents and the outcome assessors (anaesthesiol-
ogists collecting the data) were blinded to the study
drugs. The primary outcome was to determine the total
dose of intraoperative fentanyl consumption in dexme-
detomidine infusion compared to lidocaine infusion in
children undergoing intracranial surgeries. The secondary
outcomes were to assess postoperative level of sedation,
pain intensity, time to first call of naluphine, total post-
operative naluphine consumption, postoperative side
effects and Post Anesthesia Care Unit (PACU) stay.

3. General anesthesia

All children were hospitalized and evaluated a day
before the surgery. Full history with complete physical
examination and routine investigations were done. All
children were kept fasting 6 hfor solid and 2 h for clear
fluids before the operation.
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In the preparation room, the Wong-Baker Faces
Pain Rating Scale (WBFPS) was explained to the
child to choose the face that best expressed the
intensity of pain postoperatively. WBFPS (Figure 1)
contains a series of faces ranging from a happy face
at 0, or “no hurt”, to a crying face at 10, which
represents “hurts like the worst pain imagin-
able” [11].

In the operating room, an intravenous (iv) line was
inserted, warm iv fluid infusion was started and iv
0.05 mg/kg of midazolam was given. Full standard
monitoring was initiated, including five leads electro-
cardiogram (ECG), pulse oximeter (Sp0O,), automated
non-invasive blood pressure (NIBP), end tidal carbon
dioxide partial pressure, temperature, and urine out-
put. A 22-gauge radial artery cannula was inserted in
the non-dominant hand after performing Allen’s test
for continuous invasive monitoring of BP. Warm blan-
kets were applied under children to avoid intraopera-
tive hypothermia.

Then, children were randomly allocated into two
groups: 32 children for each group via computer gen-
erated randomization table. The first one was dexme-
detomidine group which received continuous
intraoperative dexmedetomidine iv infusion [Tug/kg
dexmedetomidine over 15 min as a loading dose and
0.5ug/kg/h for maintenance]. The second one was
lidocaine group which received continuous intraopera-
tive lidocaine iv infusion [1.5 mg/kg lidocaine over
15 min as a loading dose and 1.5 mg/kg/h for main-
tenance]. The continuous intraoperative iv infusion of
each tested drug was stopped 10 min before the end
the surgical procedure.

Pre-oxygenation with 100% O, for 3 min was per-
formed, then general anesthesia was inducted by iv
injection of 2 mg/kg propofol and tracheal intubation
was facilitated by iv injection of 0.5 mg/kg of atracur-
ium. Maintenance of anesthesia with 1.5% sevoflurane
in 50% O, and 50% air, atracurium 0.1 mg/kg/h and
fentanyl 0.5ug/ kg (when the heart rate and mean
arterial blood pressure of patients increased > 20%
from basal measurement after exclusion of other
causes) and the total intraoperative fentanyl consump-
tion in ug was recorded. Mechanical ventilation was
adjusted to maintain the Etco, (end tidal co,) at 30 to
35 mm Hg. All surgeries were operated by an experi-
enced neurosurgeon who had 10 years training
after MD.

No Hurt Hurts

Little Bit

Hurts

OO

Little More Even More

Hurts
Whole Lot

Hurts
Worst

Hurts

Figure 1. The Wong—Baker Faces Pain Rating Scale (WBFPS).
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Any intraoperative complications such as hypoten-
sion and bradycardia were recorded and managed.
Intraoperative decrease of MABP and bradycardia less
than 20% of the minimum range for age were treated
by decreasing rate of infusion up to stopping infusion.
Then, 0.2 mg/kg ephedrine and 0.02 mg/kg atropine
were given, respectively, if hypotension and bradycar-
dia were not responding.

After the end of the surgery, the inhalational anes-
thetic was turned off and the muscle relaxant was
reversed by giving neostigmine 0.05 mg/kg and atro-
pine 0.02 mg/kg. The child was extubated and trans-
ferred to PACU. Children who could not be extubated
were transferred to Pediatric Intensive Care Unit (PICU)
and excluded from the study.

In PACU, the intensity of pain was evaluated using
The Wong-Baker Faces Pain Rating Scale (WBFPS) at
30 min, 1Th, 2 h, 4 h, 6 h, 8 h, 10 h and 12 h post-
operatively. The child was ready for discharge from
PACU when attained an Aldrete score =9 [12] and
free from pain, nausea and vomiting. The duration of
PACU stay from arrival till discharge was recorded.

Protocol for pain management was IV paracetamol
15 mg/kg every 6 h with a maximum daily dose 60 mg/
kg not exceeding 2 grams.

Children with WBFPS score > 4 were treated with
naluphine 0.1 mg/kg as a rescue analgesic. Time to first
call for rescue analgesic (naluphine) per minutes and
the total postoperative amount of naluphine con-
sumption per mg were recorded.

The children were monitored for vital signs (Mean
arterial blood pressure, heart rate and SpO,). The level
of sedation was also evaluated by 6-point Pediatric
Sedation State Scale (PSSS) [13] in the PACU.

Any side effects like: hypotension, bradycardia, nau-
sea and vomiting, or any other complications such as
lidocaine systemic toxicity that could be diagnosed by
the following: tongue parathesia (early sign), circu-
moral numbness, drowsiness, lightheadedness, irrit-
ability, convulsions, hypotension and bradycardia
were recorded and managed.

Sample size: Calculation of the sample size was
based on estimation of the percent of children that
required intraoperative fentanyl. A pilot study was
carried out and found that (10%) of children in dexme-
detomidine group needed intraoperative fentanyl
compared to (40%) in lidocaine group at 0.05 a error
and 0.2 B error. Sample size was estimated using OPEN
EPI program. So, at power of 80% and 95% confidence
interval, the sample size was 64 cases (32 in each

group).

4, Statistical analysis

Data were collected and statistically analyzed using
Version 26.0 SPSS Statistics for Windows, NY: IBM
Corp, Armonk. Quantitative data were expressed as

the mean = SD and qualitative data were expressed
as absolute frequencies (number) and relative frequen-
cies (percentage). Comparison between normally dis-
tributed variables of the two groups was done using
the T test. Fisher exact or Chi-square tests were used to
calculate the percent of categorical variables. P-value
was statistically significant if its value < 0.05.
Confidence interval (Cl) 95% was estimated for quanti-
tative data.

5. Results

Seventy children were prepared for the study.
However, two parents refused to complete the study
and four children could not be extubated due to
intraoperative surgical complications: Three children
were posterior fossa medulloblastoma, two in lido-
caine group and one in dexmedetomidine group as
the operation was near to the respiratory center which
could have been affected during removal of tumor,
and one child developed intraoperative bleeding in
dexmedetomidine group.

So, 64 children were randomly allocated into two
groups (32 children for each group) (Figure 2). Both
groups were comparable regarding demographic data,
type and duration of surgery (Table 1).

The intraoperative total dose of fentanyl consump-
tion was significantly lower in dexmdetomidine group
compared to lidocaine group ([19.33 = 11.15 vs
43.10 £ 21.15] ug, mean difference = —23.8 [95% Cl,
—45.8 to —1.7], P = 0.03). The number of children who
received first and second dose fentanyl were signifi-
cantly lower in dexmedetomidine group [3(9.4%) and 1
(3.1%)] compared to lidocaine group [(10(31.3%) and 8
(25%)]1, respectively. The intraoperative complications
were comparable between the two groups (Table 2).

In the PACU, the level of sedation in children of
dexmedetomidine group were statistically significant
more sedated compared to lidocaine group as 4
(12.5%) children were state 1 and 22 (68.8%) children
state 2 compared to 1(3.1%) and 7(21.9%) in lidocaine
group, respectively. While children who had states 3
and 4 were more statistically significant in lidocaine
group [18 (56.3%) and 6(18.8%)] compared to dexme-
detomidine group [5(15.6%) and 1(3.1%)], respectively.
Children with sedation score zero were not detected in
both groups (Table 3).

The postoperative WBFPS scores (mean + SD) at
various times of measurements were presented in
Figure 3. The time to reach WBFPS scores 4 or more
was around 4 hours in dexmedetomidine and around 1
h in lidocaine group (Figure 3).

The mean time to first call of naluphine in dexme-
detomidine group was significantly prolonged com-
pared to lidocaine group ([235.03 + 5.02 vs
55.87 + 6.28] min, mean difference = 179.2[95% ClI,
176.3 to -182], P = <0.001). The total postoperative
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Assessed for Eligibility (n=70)

Excluded (n=6)

e two parents refused to complete the study.

e four childern could not be extubated due to
intraoperative surgical complications (two children
were posterior fossa medulloblastoma in lidocaine
group and one child in dexmedetomidine group as the
operation was near to the respiratory center which
might be affected during removal of tumor, and one
child  developed intraoperative bleeding in
dexmedetomidine group)..

Randomized (n=64)

I o] |

Allocated to dexmedetomidine
group (n=32)
e Received allocated intervention
(n=32).
e Did not receive allocated
interverjtion (n=0)

Lost to follow-up (n=32)
Discontinued intervention (n=0)

Analyzed (n=32)
Excluded from analysis (n=0)

Figure 2. Consort flow chart.

naluphine consumption was significantly reduced in
dexmedetomidine group compared to lidocaine
group ([4.22 + 1.46 vs 7.96 + 2.8] mg, mean differ-
ence = —3.7[95% Cl,-4.9 to —2.6], p < 0.001) (Table 3).

The rate of postoperative nausea and vomiting was
statistically significant lower in dexmedetomidine
group (3.1%) than in lidocaine group (25%) and the
rate of other side effects (hypotension and bradycar-
dia) were comparable in both groups (Table 3).

The mean duration of PACU stay was prolonged in
lidocaine group (114.28 + 10.56 min) compared to dex-
medetomidine group (99.75 + 14.36 min), mean differ-
ence = —14.5[95% Cl,-20.8 to —8.2], p < 0.001) (Table 3).

6. Discussion

This study was designed to determine the intraoperative
fentanyl consumption among children undergoing intra-
cranial surgeries receiving continuous intraoperative dex-
medetomidine iv infusion [1ug/kg dexmedetomidine

Follow-up

Allocated to Lidocaine group
(n=32)
e Received allocated intervention
(n=32).
e Did not receive allocated
intervention (n=0)

Lost to follow-up (n=32)
Discontinued intervention (n=0)

Analyzed (n=32)
Excluded from analysis (n=0)

over 15 min as a loading dose and 0.5ug/kg/h for main-
tenance] versus lidocaine [1.5 mg/kg lidocaine over
15 min as a loading dose and 1.5 mg/kg/h for mainte-
nance]. The continuous intraoperative iv infusion of each
tested drug was stopped 10 min before the end the
surgical procedure. This study revealed that intraopera-
tive continuous iv infusion of dexmedetomidine had sig-
nificantly more opioid sparing analgesia than lidocaine
with minimal intraoperative associated complications in
both.

Literature reporting the intraoperative use of dex-
medetomidine and lidocaine in children are limited
[14,15]. To date, there are no studies comparing
between both drugs as opioid sparing agents for intra-
cranial surgeries in children.

Dexmedetomidine mediates supraspinal and spinal
analgesia through activation of a2 receptors in the
spinal cord, inhibition of substance P and decreasing
the nociceptive transmission corresponding to the
gate theory. This explains its opioid sparing effect
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Table 1. Children’s demographic data, type and duration of surgery in the two studied groups.

Variables Dexmedetomidine Group (n=32) Lidocaine Group (n=32) Mean difference Cl 95% P-value
Age (years) 12.31+3.88 11.69%3.54 0.6 (-1.2to 2.5) 0.50
BMI Percentile N (%)
th 2(6.3%) 1(3.1%)
10" 2(6.3%) 3(9.4%)
25t 4(12.5%) 3(9.4%) — 0.94
50" 5(15.6%) 7(21.8%)
75t 10(31.3%) 8(25%)
g5t 9(28.1%) 10(31.3)
Sex:
Female [N (%)] 14(43.7%) 15(46.9%) —_ 0.80
Male [N (%)] 18(56.3%) 17(53.1%)
ASA Ps classes:
Class I [N (%)] 13(40.6%) 12(37.5%) — 0.79
Class I1 [N (%)] 19(59.4%) 20(62.5%)
Type of Surgery [N (%)]:
« Excision of A-V malformation 3 (9.4%) 2 (6.3%)
« Excision of arachnoid cyst 2 (6.3%) 3 (9.4%)
- Excision of brain abscess 5 (15.6%) 4 (12.5%)
« Excision of cerebral glioma 3 (9.4%) 4 (12.5%)
- Excision of posterior fossa 4 (12.5%) 5 (15.6%)
ependymoma
« Excision of posterior fossa 5 (15.6%) 6 (18.8%) — 1
glioma
- Excision of posterior fossa 6 (18.8%) 5 (15.6%)
medullobastoma
- Drainage of subdural 4 (12.5%) 3 (9.4%)
embyema
Duration of surgery (min.) 186.16+37.43 187.16+37.53 -1 (-19.7 t017.7) 0.91

Data were expressed by either mean+SD or Number(%). n= The number of children in each group. N= The number of children in each category. P>0.05=

non significant. Cl= Confidence Interval.

Table 2. Intraoperative total fentanyl consumption, number (%) of children which received either one or two doses of fentanyl and
the rate of various intra-operative complications in the two studied groups.

Dexmedetomidine Lidocaine
Group Group Mean difference p-
(n=32) (n=32) Cl 95% value
Total intra-operative fentanyl consumption (ug) 19.33+11.15% 43.10 -23.8 0.03
+21.15 (-45.8 to -1.7)
Number of children which received one dose of fentanyl [N (%)] 3(9.4%)* 10(31.3%) — 0.03
Number of children which received two doses of fentanyl [N (%)] 1(3.1%)* 8(25%) — 0.02
Rate of various intra-operative complications [N (%)]:
+ Hypotension
- Bradycardia 5(15.6%) 4(12.5%) 1
- Tachycardia 3(9.4%) 2(6.3%) — 1
« Hypertension 2(6.3%) 6(18.8%) 0.25
1(3.1%) 4(12.5%) 0.35

Data were expressed by either mean+SD or Number(%). n= The number of children in each group. N= The number of children in each category. P<0.05=

Significant difference. Cl= Confidence Interval. *= significant

[16]. While, Lidocaine mediates its analgesic effects by
blocking of sodium channel and inhibition of N-methyl
D-Aspartate receptors and coupled protein G [17].

In a study performed on adults by Mohammed et al
[18], they reported that the intraoperative fentanyl con-
sumption was significantly higher in lidocaine group
compared to dexmedetomidine in patients undergoing
lumbar spine fixation. This was in a correlation with the
present study.

The results of the current study revealed that the
number of children with states 1 and 2 sedation
were significantly higher in dexmedetomidine
group compared to lidocaine group. On contrary,
states 3 and 4 were significantly higher in lidocaine

group.

Dexmedetomidine decreases the locus coeruleus
transmission and inhibits the main noradrenergic
center in the central nervous system [19]. So, the
sedative effect of dexmedetomidine is more related
to the natural sleep without respiratory depression
[20]. This explains why twenty two children in this
study developed sedation state 2 in dexmedetomi-
dine group compared to only seven in lidocaine
group.

In a recent meta-analysis conducted on 753 chil-
dren; it was demonstrated that dexmedetomidine pro-
duced high-quality sedative effect without affecting
oxygen saturation for magnetic resonance imaging
[21]. Also, Hall et al [22] reported that 1ug/kg bolus
dose of dexmedetomidine followed by 0.2 or 0.6 ug/
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Table 3. Distribution of children on the various sedation states, analgesic parameters, rates of various postoperative side effects

and duration of PACU stay in the two studied groups.

Dexmedetomidine Group Lidocaine Group Mean difference p-
(n=32) (n=32) Cl95% value
Distribution of children on the various sedation states [N (%)]
State 0 0(0)% 0(0%)
state 1 4(12.5%) 1(3.1%) - <0.001
state 2 22(68.8%) 7(21.9%)
state 3 5(15.6%) 18(56.3%)
state 4 1(3.1%) 6(18.8%)
Time to first call of rescue analgesia (min). 235.03+5.02* 55.87+6.28 179.2(176.3t0-182)  <0.001
Total postoperative naluphine consumption (mg) 4.22+1.46% 7.96+2.8 -3.7(-4.9 to- 2.6) <0.001
Rates of various postoperative side effects [N (%)]
- Nausea and Vomiting 1(3.1%) 8(25%) 0.02
+ Hypotension 3(9.4%) 2(6.3%) — 1
- Bradycardia 2(6.3%) 1(3.1%) 1
Duration of PACU stay (min) 99.75+14.36 114.28+10.56* -14.5(-20.8 to-8.2)  <0.001

Data were expressed by either mean+SD or Number(%). n= The number of children in each group. N= The number of children in each category. P<0.05=

Significant difference. Cl= Confidence Interval. *= significant.

kg/h produced sedation in healthy volunteers who
could be easily aroused to perform different tests and
this was in a close correlation with the current study as
we used the same dose.

Forster et al [23] during study the sedative effect of
lidocaine recorded that intravenous infusion of lido-
caine at a rate of 4 mg/kg/h after 1.5 mg/kg intrave-
nous bolus dose reduced the propofol requirements
up to 50% in patients undergoing colonoscopy. That
was different from the present study results as we used
smaller infusion dose (1.5 mg/kg/h) than what they
used.

In the present study, time to reach pain score 4 or
more was around 4 hours in dexmedetomidine group
and around 1 hour in lidocaine group. The mean time to
first call of naluphine in dexmedetomidine group was
significantly prolonged compared to lidocaine group
(235.03 £ 5.02 vs 55.87 = 6.28) min respectively with
decreasing postoperative naluphine consumption.

B Dexmedetomidine group

WBFPS
w

30 min 1hour  2hours

4 hours

In accordance with the present study results, Lopaz
et al [24] concluded that dexmedetomidine reduced
postoperative pain and narcotic use in children under-
going alveolar bone graft surgery. Song et al [25]
revealed that intraoperative infusion of dexmedetomi-
dine decreased the cumulative consumption of mor-
phine and the time to first call for postoperative
analgesia was 171.2 = 31.2 min without significant
side effects after craniotomy.

In a retrospective study by Lemming et al [26] on
50 children ranging from 2 to 17 years, lidocaine
infusion was an acceptable and tolerable pain con-
trol medication with other multimodal analgesia in
children. Kaszynski et al [27] reported that the med-
ian time to first call of nalbuphine was 50 min in
lidocaine group compared to 40 min in control
group in children undergoing laparoscopic appen-
dectomy. This coincides with results of the present
study.

M Lidocaine group

6 hours 8hours 10 hours 12 hours

Time

Figure 3. WBFPS (Mean * SD) at various times of measurement time in the two studied groups. WBFPS = Wong-Baker Faces Pain

Rating score.
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The current study revealed that the occurrence of
postoperative nausea and vomiting in PACU was
significantly higher among children in lidocaine
group (8 children) compared to dexmedetomidine
group (one child). This could be explained by the
stronger opioid sparing effect and lower WBFPS in
dexmedetomidine group compared to lidocaine
group.

Previous studies reported that dexmedetomidine
reduced the incidence of nausea and vomiting by
decreasing opioid requirements [28,29].

Otherwise, no significant side- effects between the
two groups and no systemic lidocaine toxicity was
recorded.

Lauder [30] reported that the frequently used
lidocaine infusion regimen in pediatrics was
1.5 mg/kg as a bolus followed by 1.5-2 mg/kg/h
continuous infusion and the lidocaine dose in this
study was bolus 1.5 mg/kg intravenous over
15 min followed by 1.5 mg/kg/h continuous infu-
sion and it is safe dose in accordance with
Kaszynski et al [27] and El-Deeb et al [31]’s studies.

In the present study, the mean duration of PACU
stay was prolonged in lidocaine group
(114.28 = 10.56 min) compared to dexmedetomidine
group (99.75 + 14.36 min).

In a retrospective cohort study on 814 patients
who received intraoperative dexmedetomidine infu-
sion; the duration of PACU stay after lung surgery
ranged from 57 to 115 min [32] which was in a line
with our results.

The prolonged duration of PACU stay in lidocaine
group could be attributed to the early postopera-
tive pain perception and nausea/ vomiting which
was recorded in eight children in lidocaine group
compared to one child in dexmedetomidine group.
Moreover, the reduced number of children that
needed the second dose of fentanyl in dexmedeto-
midine (one child) group compared to lidocaine (8
children) and most of children developed sedation
state 2 in dexmedetomidine making the children
calmer in the PACU that allowed their earlier
discharge.

Recently, Kaye et al [33] concluded that dexmede-
tomidine is included in enhanced recovery after sur-
gery (ERAS) protocols in the PACU.

7. Limitation

Limitations of the present study were lack of studies
that compare between intraoperative continuous infu-
sion of dexmedetomidine and lidocaine in children
undergoing intracranial surgeries and measurement
of the plasma lidocaine level was not performed as
the used dose of lidocaine was below the maximum
recommended dose. So, we recommend further
studies.

8. Conclusion

Continuous Intraoperative intravenous infusion of dex-
medetomidine was superior to lidocaine in opioid
sparing analgesia during intracranial surgeries in
children.
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