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ABSTRACT

Introduction: Tracheal extubation causes hypertension and tachycardia. These associated
hemodynamic changes are due to sympathetic discharge due to epipharyngeal and laryngeal
stimulation.”

Aim of work: Dexmedetomidine is an effective sedative and analgesic agent, it helps in opioid
sparing and multimodal techniques in pediatric anesthesia and reduces the toxicity of common
anesthetics, and it has been approved by the end of 1999 by the FDA for human use for
sedation in the intensive care unit (ICU). Dexmedetomidine is notable for its ability to provide
sedation without risk of respiratory depression and can provide cooperative or arousable
sedation. The aim of this study is to assess the effect of administering dexmedetomidine
near the end of surgery versus a control group regarding the change in circulatory reflexes
(represented by MAP) and the incidence of adverse events such as cough, laryngeal spasm or
desaturation.

Study design: This study was designed as a prospective randomized controlled study. It was
conducted in the Pediatrics orthopedic surgery theatre (Abo El Reesh pediatric Hospital)
belonging to Cairo university hospitals on 70 patients divided into two groups 35 patients
each and aged from 3-12 years planned for elective isolated limb anomaly correction.
Result: Dexmedetomidine injection near the end of the operation decreased the stress
induced during extubation with almost no change in HR or MAP and less cough score, which
indicated smoother extubation.

Conclusion: Dexmedetomidine is a potent alpha 2 receptor agonist, having analgesic and
sedative effects and sparing usage of opioids without compromising respiratory reflexes or
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attenuating cardiovascular response during extubation.

1. Introduction

Tracheal extubation, as well as intubation, causes
hypertension and tachycardia. These associated hemo-
dynamic changes during extubation and emergence
from anesthesia are due to sympathetic discharge due
to epipharyngeal and laryngeal stimulation. This
increase in sympathetic activity may result in hyperten-
sion, tachycardia and arrhythmias. The increase in
blood pressure (BP) and heart rate (HR) is transitory
(lasting 5-15 min), variable but unpredictable and is
more hazardous to patients with pre-existing hyper-
tension, myocardial insufficiency or cerebrovascular
diseases. Hypertension can result in the increase in
brain edema or intracranial hematoma formation,
which may give rise to herniation. [1] The incidence
of coughing and sore throat at emergence ranges from
38 to 96%. Upper airway obstruction (UAO) includes
laryngeal spasm, edema, hemorrhage, trauma and
vocal cord paralysis/dysfunction. One-third of cases of
pulmonary aspiration occur after extubation. [2]
Multiple studies were performed smooth extubation
using different drugs, lidocaine 1 mg/kg is shown to
reduce hemodynamic changes on extubation, and

diltiazem 0.1-0.2 mg/kg IV given 2 min before extuba-
tion is an effective method for blunting cardiovascular
responses to tracheal extubation. [3] Labetalol and fen-
tanyl effectively blunt hemodynamic response to tra-
cheal extubation in patients and can be safely used. [4]
Dexmedetomidine is an effective sedative and analge-
sic agent; it helps in opioid sparing and multimodal
techniques in pediatric anesthesia and reduces the toxi-
city of common anesthetics, which may impair the brain
development of babies and young children.
Dexmedetomidine induces sedation that more closely
resembles physiological sleep in terms of EEG; it has
been shown to be effective in reducing emergence delir-
ium, an issue that is seen especially in the pediatric
population. It has also been shown to reduce acute post-
surgical pain and opioid use. Most importantly, it does all
these things without reducing the respiratory drive. [5]
Dexmedetomidine is an anxiolytic with an elimina-
tion half-life of 2 hours. It is notable for its ability to
provide sedation without the risk of respiratory depres-
sion (unlike other commonly used drugs such as pro-
pofol and fentanyl) and can provide cooperative or
arousable sedation. Similar to clonidine, it is a highly
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selective and potent agonist of Alpha 2 (a2) adrenergic
receptors in certain parts of the brain, which in a dose-
dependent manner, reduces arterial blood pressure
and heart rate. [6]

Dexmedetomidine increases the activity of gamma-
aminobutyric acid neurons. It also has analgesic effects
at the spinal cord level and other supraspinal sites.
Unlike other hypnotic agents such as propofol, dexme-
detomidine can be used to help decrease the opioid
needs for people in pain even while having good
analgesia. [6]

In the past decade, the clinical applications of dex-
medetomidine have expanded with reports of its use as
a premedication before anesthesia and as an adjunctive
drug intra-operatively and post-operatively to attenuate
emergence complications including delirium, shivering
and pain in the perioperative period and also for seda-
tion, analgesia, hemodynamic management and airway
management in the ICU. [7]

The aim of this study is to assess the effects of
administering dexmedetomidine at the end of surgery
in attenuation of the stress response during extubation
in pediatrics.

2. Methodology

This study was designed as a prospective blinded ran-
domized controlled study. It was conducted in the
Pediatrics orthopedic surgery theatre (Abo Elreesh
Pediatric Hospital) belonging to Cairo university

Enrollment

hospitals after getting approval from the anesthesia
department research committee and obtaining
informed consent from the parents or legally author-
ized people during the period between June 2020 and
October 2020.

Study population: inclusion criteria (Figure 1)

Pediatrics of age 3-12 years ASA I-II.

Elective orthopedic surgery.

Pediatric patient with isolated limb anomaly
where iatrogenic fracture will be performed to
the bone for correction and repair.

2.1. Randomization

Seventy patients were randomly divided into 2 groups
in a double blinded manner, 35 patients each using
computer-generated random numbers allocated in the
2 groups under closed opaque envelopes. The details
of the series were unknown to the investigators, while
the group assignment was kept in a set of concealed
envelopes, each bearing only the case number on the
outside (Figure 1),

® Preoperative assessment for patients undergoing
orthopedic surgery with detailed history taking,
clinical examination and investigations in the
form of complete blood count, coagulation pro-
file, liver functions and renal functions.

Assessed for eligibility

Randomized (n=70)

~

Group Dex (n=35)

!

- Allocated to intervention (n=35)
- Received allocation intervention (n=35)

- Didn't received allocation intervention

\

Group Control (n = 35.)

|

- Allocated to intervention (n=35)
- Received allocation intervention (n=35)

- Didn't received allocation intervention

l FOLLOW UP post operative

No loss to follow up (n=0)

v

Analyzed (n=35)
Excluded from analysis (n =0)

Figure 1. CONSORT flow diagram of the study. [11].

No loss to follow up (n=0)

v

Analyzed (n=35)
Excluded from analysis (n =0)



e Intramuscular (IM) - atropine 0.02 mg/kg and
midazolam 0.05 mg/kg were given as premedica-
tion to all participants half an hour before surgery.

Once the patient arrived to the operating room, basic
monitor was applied in the form of non-invasive blood
pressure (NIBP), pulse oximeter and electrocardio-
graph ECG and baseline values of mean arterial pres-
sure MAP, peripheral oxygen saturation SpO2 and
heart rate HR were recorded:

e Anesthesia was induced by inhalation of sevoflur-
ane at 6% in oxygen.

e Then, an intravenous line was secured.

¢ Intravenous fentanyl 1 mcg/kg and atracurium
0.5 mg/kg were administered.

¢ Ventilation was performed using an appropriately
sized disposable plastic mask.

e Ventilation was maintained until
relaxation.

e Direct laryngoscopy was used to intubate the
patient using ETT appropriate for the patient’s age.

e Patient’s body temperature and end tidal carbon
dioxide were recorded after intubation.

e Patient vitals (HR, SBP, DBP and MAP) were
recorded after induction and before and after
intubation.

e Patients were maintained on controlled mechanical
ventilation with a mixture of isoflurane 1%-1.5% in
oxygen.

e A peripheral nerve stimulator was connected to
monitor the neuromuscular blockade.

e A warmer applied to each patient to prevent
hypothermia.

adequate

At the end of the surgery, patients received the pre-
pared drug syringe intravenously. The anesthesiolo-
gist, who had prepared the study drug, was not
involved in data collection (Figure 1):

e Group D (Dexmedetomidine) received dexme-
detomidine when the surgeon started closure of
the muscular layers - at a dose of 0.5 mcg/kg,
slowly injected intravenously over 5 minutes in
a non-labeled 20 ml syringe.

e Group C (Control) received 0.9% saline, slowly
injected intravenously over 5 minutes in a non-
labeled 20 ml syringe.

Heart rate, systolic blood pressure, diastolic blood
pressure and mean arterial blood pressure were
recorded (Tables 2, 3, 4 and 5).
o Before giving the injected drug for both groups
¢ 1, 5,7 and 10 min after administration of drug
¢ Every 2 min after extubation.
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2.2. PACU (on arrival, 10 and 30 min)

2.2.1. Discharge to ward (4, 8 and 12 hrs)

Possible adverse effects during and after the administra-
tion of dexmedetomidine and during the post-operative
period such as arrhythmia, allergy to Dexmedetomidine,
bradycardia, tachycardia, hypotension, hypertension,
vomiting and dry mouth were recorded.

Atropine at a dose of 0.01 mg/kg IV bolus was
given for bradycardia if the HR according to age
decreased to less than 1st percentile (the least nor-
mal heart rate expected for age).

The expected (1‘“-99”‘) percentile for the children
heart rate:

« Preschooler (3-5 years): 80-140 bpm

« School-aged child (5-12 years): 70-120 bpm

Inhalational anesthetic was closed, and the patient
was prepared for extubation when meeting its criteria:

- Adequate oxygenation - SpO2 > 95%

- Adequate ventilation VT - 5 ml/kg and sponta-
neous RR 20-30 breath/min (according to age)

- Normovolemic and normothermic.

2.3. Sustained 5 seconds head lift (in older
children = 8 years)

Conventional neuromuscular blockade reversal was
given - neostigmine at a dose 0.05 mg/kg and atropine
0.01 mg/kg diluted and given slowly over 1 min.

BP and HR were recorded, and number and severity
of coughs were recorded using the following three
categories of cough scores:

- Mild (single cough)

- Moderate (more than one episode of unsustained
less than 5 seconds of coughs)

- Severe (sustained episode of coughs more than
5 seconds).

The formula for calculating the cough score in this
study is as follows:

Cough score = (humber of mild coughs x 1) +
(number of moderate coughs X 2) + (number of severe
coughs x 3). [8]

Neurologically Intact follows verbal commands (if
old enough), crying, movement, intact cough/ gag
reflex — extubation was performed - then the patient
was discharged to the Post-Anesthesia Care Unit
(PACU) after 10 min of extubation where he/she stayed
for 30 min.

In the Post-anesthesia care unit (PACU), the
patient was assessed for the following:

¢ Hemodynamic - HR, SBP, DBP and MAP (Tables 2,
3,4 and 5)

e Adverse events recorded in both groups (Table 6).

e Cough score (Table 11)
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e Pain score using the Wong-Baker Faces pain
rating [9] scale, where 0 denotes the least pain
and 10 denotes the worst pain.

e Sedation score recorded using Aono’s four-point
scale [9] - every 10 min in PACU until being
discharged from there (Table 7).

Later, the patient discharged to the ward using
modified Alderet’'s score that should be = 9
(Table 1), and we followed up the patient in which
he/she was monitored for HR, BP and pain every
4 hours for the next 12 hours at least.

For post-operative analgesia, paracetamol 15 mg/
kg/6 hours was given and morphine 0.1 mg/kg IV
(according to patient’s demand) would be given
with severe pain (FPS-R > 6) to be titrated 0.05 mg/kg
every 15 minutes to achieve the desired response (FPS-
R < 4) with a maximum dose of 0.25 mg/kg over
45 minutes total time and to be repeated according
to patient's demand after that by 6 hours at least
(Table 8).

The study aims to illustrate the difference in circu-
latory reflexes (represented by MAP) from the time of
stopping inhalational anesthetics and maximum value
measured over the first 5 minutes after extubation and
drug administration.

2.4. Statistical methods

The sample size was calculated using the following
formula for the sample size n:

n=NXxX/(X+N-1),

where

X = Za/2* x p x (1-p)/MOE2

in which Za /2 is the critical value of the normal
distribution at a/2 (for a confidence level of 95%, a is
0.05 and the critical value is 1.96),

MOE is the margin of error,

Table 1. Modified Aldrete score [10].

Discharge criteria Score
Activity: able to move voluntarily

Four extremities 2

Two extremities 1

Zero extremities 0
Respiration

Able to deep breath and cough freely 2

Dyspnea, shallow or limited breathing 1

Apnea 0
Circulation

Blood pressure + 20% of preanesthetic level 2

Blood pressure + 20-50% of preanesthetic level 1

Blood pressure + 50% of preanesthetic level 0
Consciousness

Fully awake 2

Arousable on calling 1

Not responding 0
Oxygen saturation

More than 92% on room air 2

Needs oxygen inhalation to maintain oxygen saturation > 90% 1
Oxygen saturation < 90% even with oxygen supplementation 0

An Aldrete score = 9 is required for discharge

Table 2. Mean HR along data recording in both groups.

Dex (n =35)  Control (n = 35)
HR Mean SD+  Mean SD+ P value
Baseline 142 9 136 13 0.042
After induction 149 6 150 6 0.711
Before giving drug 124 7 122 8 0.164
1 min after giving drug 114 6 132 6 <0.001
5 min after giving drug 113 5 127 7 <0.001
7 min after giving drug m 5 128 6 <0.001
10 min after giving drug 113 4 127 6 <0.001
Before extubation 120 4 142 6 <0.001
At extubation 121 5 144 4 <0.001
2 min of extubation 119 4 136 4 <0.001
4 min of extubation 117 3 132 4 <0.001
6 min of extubation 114 3 128 3 <0.001
8 min of extubation 116 3 124 3 <0.001
10 min of extubation 115 2 125 3 <0.001
PACU arrival 115 4 126 4 <0.001
10 min at PACU 115 4 125 4 <0.001
30 min at PACU 115 4 126 4 <0.001
4 h after discharge 118 2 127 2 <0.001
8 h after discharge 119 2 125 3 <0.001
12 h after discharge 106 3 114 3 <0.001

SD+: standard deviation, p < 0.05 is considered statistically significant,
analysis performed by an independent t test

P is the sample proportion and N is the population
size.

Data management and statistical analysis were per-
formed using the Statistical Package for Social
Sciences (SPSS, IBM) version 24. Numerical data
were summarized using means and standard devia-
tions or medians and ranges. Data were explored for
normality using the Kolmogorov-Smirnov test and
Shapiro-Wilk test. Categorical data were summarized
as percentages. Comparisons between the 2 groups
with respect to normally distributed numeric variables
(MBP, HR, age, ...) were performed using the indepen-
dent t-test. Not normally distributed numeric variables
(NRS Score) were compared by the Mann-Whitney
test; overtime comparison in each group was

Table 3. Mean SBP along data recording in both groups.

Dex (n = 35)  Control (n = 35)
SBP Mean  SD+ Mean SD+ P value
Baseline 86.1 7.5 84.5 6.4 0.360
After induction 92.1 8.7 96.0 8.9 0.069
Before giving drug 953 83 929 7.7 0.226

1 min after giving drug 942 338 93.4 4.1 0.404
5 min after giving drug 91.5 2.8 94.4 4.5 0.002
7 min after giving drug 92.1 2.2 94.9 39 0.001

10 min after giving drug ~ 92.5 2.5 94.8 2.8 <0.001
Before extubation 94.6 2.7 103.1 37 <0.001
At extubation 98.5 2.8 106.4 4.4 <0.001
2 min of extubation 94.6 2.2 101.2 3.1 <0.001
4 min of extubation 93.5 2.3 97.8 3.2 <0.001
6 min of extubation 93.3 2.0 97.4 38 <0.001
8 min of extubation 93.3 2.7 97.3 3.2 <0.001
10 min of extubation 934 2.7 97.9 2.7 <0.001
PACU arrival 93.5 2.6 96.3 23 <0.001
10 min at PACU 92.6 2.5 97.7 2.4 <0.001
30 min at PACU 93.6 23 97.1 1.7 <0.001
4 h after discharge 94.9 29 99.3 29 <0.001
8 h after discharge 948 29 99.3 23 <0.001
12 h after discharge 96.1 2.6 98.4 3.2 0.001

SD+: standard deviation, p < 0.05 is considered statistically significant,
analysis performed by an independent t test



Table 4. Mean DBP along data recording in both groups.
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Table 6. Adverse effects recorded in both groups.

Dex (n =35)  Control (n = 35) Dex (n = 35) Control (n = 35)
DBP Mean SD+  Mean SD+ P value No % No % p value
Baseline 52.2 84 52.8 74 0.729 Hypotension No 34 971 35 100 1.000%
After induction 57.2 8.0 58.9 9.3 0.420 Yes 1 2.9 0 0
Before giving drug 58.1 5.8 57.7 59 0.777 Bradycardia No 33 943 35 100 0.493°
1 min after giving drug 54.1 53 554 47 0.274 Yes 2 5.7 0 0
5 min after giving drug 526 56 56.7 44 0.001 Tachycardia No 35 100 9 25.7  <0.001
7 min after giving drug 50.2 47 56.1 49 0.001 Yes 0 0 26 743
10 min after giving drug  51.6 38 50.6 43 0.335 Nausea and vomiting No 33 94.3 35 100 0.493°
Before extubation 55.7 33 59.2 3.6 0.001 Yes 2 57 0 0
At e.xtubatlon X 55.5 37 57.9 4.8 0.019 p< 0.05 is considered statistically significant, analysis done by Chi square
2 min of extubat!on 535 29 54.3 27 0219 test, a: analysis done by fisher exact test
4 min of extubation 51.8 2.7 544 25 “0.001
6 min of extubation 52.3 2.5 53.9 3.0 0.015 P
8 min of extubation 94 29 538 37 0058 there was a significance between both groups later on
10 min of extubation 527 27 536 25 0175 the HR aspect (P Value < 0.001) as shown in Table 2,
PACU arrival 51923 560 27 "0.001 although the difference was not big between both
10 min at PACU 52.2 2.1 555 25 “0.001 L.
30 min at PACU 518 2.1 56.7 16 <0.001 groups on the MAP aspect (but almost statistically
4 h after discharge 534 19 583 15 “0.001 significant p value <0.001) as shown in Table 5.
8 h after discharge 53.6 37 54.1 39 0.553
12 h after discharge 52.1 3.2 54.2 29 0.004

SD+: standard deviation, p < 0.05 is considered statistically significant,
analysis performed by an independent t test

performed by the Friedman test followed by the
Dunn test. For categorical variables, differences were
analyzed using the chi square test and Fisher’s exact
test when appropriate. All p-values are two-sided.
P-values < 0.05 were considered significant.

3. Results

From 70 enrolled patients, 70 patients were recruited.
Patients were classified randomly into two groups,
Group D (n = 35) and Group C (n = 35). The mean
age was 7.2 + 2.9 in group D and 7.3 + 2.7 in group
C. Along data recording in both groups concerning
patient's hemodynamics, SBP, DBP, MAP and HR,
changes at induction were not significant at all, and

Table 5. Mean MAP along data recording in both groups.

4. Discussion

In our study, a single dose of dexmedetomidine has
shown to attenuate airway and circulatory reflexes
with no difference regarding incidence of breath hold-
ing or desaturation that was monitored by the per-
ipheral oxygen saturation using the pulse oximeter.

This result is compatible with the study performed
by Guler G et al. [12] that concluded that single-dose
bolus injection of dexmedetomidine before tracheal
extubation attenuates airway-circulatory reflexes with-
out desaturation or breath holding.

To our knowledge, this is the first study to use dex-
medetomidine (dex) to assess its effect at a low bolus
dose of 0.5 mcg/kg given slowly over 10 min on attenua-
tion of the stress response during extubation and follow-
up of patients post-operatively without being deeply

Dex(n =35) Control {n = 35) Table 7. Aono’s four-point scale as sedation assessment in
MAP Mean SD+  Mean SD+ P value both groups in the PACU.
Baseline 63.5 6.4 63.4 55 0.963 Dex Control
After induction 68.8 7.7 713 8.6 0.221 , n=35 (n=35
Before giving drug 705 53 694 5.1 0.410 Aona’s f°|‘”' ( . ) . ) :
1 min after giving drug 67.5 338 68.1 35 0.487 point scale No % No % pyvalue
5 min after giving drug 656 3.6 69.2 33 <0.001 PACU Calm (+1) 32 914 1 29 <0.001
7 min after giving drug 64.2 33 69.0 35 <0.001 immediate  Not calm but could easily 3 8.6 24 68.6
10 min after giving drug 652 2.7 65.3 3.1 0.837 be calmed (+2)
Before extubation 69.8 2.7 74.1 33 <0.001 Not easily calmed, 0 0 10 286
At extubation 68.7 2.1 738 28 <0.001 moderately agitated
2 min of extubation 672 2.1 69.9 23 <0.001 (+3)
4 min of extubation 657 1.9 68.9 2.1 <0.001 10 min Calm (+1) 32 914 1 29 <0.001
6 min of extubation 659 20 684 23 <0.001 Not calm but could easily 3 86 24 686
8 min of extubation 660 1.8 68.1 22 <0.001 be calmed (+2)
10 min of extubation 663 20 683 19 <0.001 Not easily calmed, 0 0 10 286
PACU arrival 658 18  69.4 21 <0.001 moderately agitated
10 min at PACU 657 17 696 17 <0.001 (+3)
30 min at PACU 658 1.7 70.2 13 <0.001 30 min Calm (+1) 32 914 1 29 <0.001
4 h after discharge 672 17 720 14 <0.001 Not calm but could easily 3 86 24 686
8 h after discharge 673 27 69.2 2.7 0.006 be calmed (+2)
12 h after discharge 667 22 689 22 <0.001 Not easily be calmed, 0 0 10 286
SD+: standard deviation, p < 0.05 is considered statistically significant, ?lggjerately agitated

analysis performed by an independent t test
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Table 8. Pain score in both groups using the Faces Pain Scale — Revised (FPS-R).

Dex Control
Pain score Median Minimum Maximum Median Minimum Maximum p value 1
PACU arrival o* 0 2 o* 0 4 <0.001
10 min at PACU 0 0 2 0 0 4 <0.001
30 min at PACU 0% 0 2 2° 0 4 <0.001
4 h after discharge 2 2 4 4° 2 6 <0.001
8 h after discharge 6° 4 8 6° 2 8 0.140
12 h after discharge 28 2 8 2¢ 2 8 0.080
p value 2 <0.001 <0.001

p < 0.05 is statistically significant, p value 1: comparing 2 groups at each time point by the Mann-Whitney test, p value 2: comparing overtime in each
group by the Friedman test, similar upper case letters are statistically not significant

sedated with its analgesic effect, which decreases the
need of opioids and their undesired adverse effects in
the ward for at least 12 hours post-operatively.

Tracheal extubation is almost always associated
with the increase in sympathoadrenal activity, which
may result in hypertension, tachycardia and arrhyth-
mias. This hemodynamic stimulus is associated with
the increase in the plasma adrenaline concentration
parallel with the increase in BP. Tracheal extubation is
associated with acute, transient, significant and unde-
sirable hemodynamic and airway responses that may
persist in the recovery period. Stimulation of the
respiratory tract at the supraglottic and subglottic
levels and an increase in the release of circulatory
catecholamines produce these responses. [13]

Various drugs and techniques are used to reduce
airway and circulatory responses during extubation,
but none have satisfied the needs for smooth extuba-
tion without vigorous changes in hemodynamics.
“Deep extubation” is a useful technique in circum-
stances where coughing on the tracheal tube is unde-
sirable. However, it carries risks of aspiration and
obstruction and needs to be carried by experienced
personnel to avoid and deal with any rising complica-
tion. The reflexes range from tachycardia, hyperten-
sion, coughing, bucking, agitation, bronchospasm,
laryngospasm, laryngeal edema, negative pressure
pulmonary edema and arrhythmias. [14]

Almost all studies are performed in the adult age
group or test emergence agitation in the pediatrics
age group. We have conducted our study on the
aspect of smooth extubation and painless period for
the child post-operatively, which helps in quicker
mobilization, and thus while leaving the hospital,
which was applicable in our patients.

In our study, dexmedetomidine was injected slowly
near the end of the operation in attempt to avoid
possible adverse effects although the patient who

Table 9. Extubation time in both groups.

suffered bradycardia required atropine injection and
2 patients who suffered transient initial hypotension
resolved with no pharmacological intervention.

According to Ali et al. [15], the dexmedetomidine
group showed a longer time to extubation and dis-
charge from PACU, they used dexmedetomidine at
a dose of 0.3 mcg/kg, and their extubation time was
128 = 1.95 min, while in our study, it was
12.3 + 2.7 min; the time for the modified Aldrete
score >9 in their study was 17.1 = 2.5 min, while in
our study, it was 14.6 £ 2.56, suggesting that there is
no difference from using the dose of 0.3 mcg/kg vs 0.5
mcg/kg at all (Tables 9 & 10).

In other studies, Shukry et al. and Isik et al. [16,17]
showed too longer time for discharge from the PACU
after dexmedetomidine administration reaching
49.9 min. While there is a slight reducion in the time
of extubation of around 10 minutes was observed after
stopping the volatile gases.

Moreover, Aono’s four-point scale is almost the same
as in our study although Shukry used dexmedetomidine
infusion and Isik used bolus IV dose of 1 mcg/kg.

Concerning patients' hemodynamics, SBP, DBP,
MAP and HR, changes at induction were not significant
at all, and there was significance between both groups
later on the HR aspect (P value < 0.001) (Table 2),
although the difference was not big between both
groups on the MAP aspect (but almost statistically
significant at p values <0.001 (Table 3).

Table 10. Time in minutes needed by the modified Aldrete
score to be more than 9.

Dex (n = 35)

Control (n = 35)

Mean SD+  Mean SD+
Modified Aldrete score >9 14.63 2.56 6.3 1.55 0.02

Cough reflex was significantly different in both groups where it was less
than three coughs in the dexmedetomidine group in almost all the 35
patients, but it was more than three coughs in the control group
(Table 11).

P value

Dex (n=35) Control {n = 35) Table 11. Cough score in both groups.
Mean  SD+ Mean SD+ P value Dex Control
Time of operation (min)  106.6 8.9 108.2 11.6 0.506 Cough <3 35 5

Extubation time 123 27 6.9 1.6 <0.001

Cough >3 0 30




In healthy children, the severity of hypotension
varies directly with the dose of dexmedetomidine.
When a loading dose between 0.5 and 1 mcg/kg
dexmedetomidine is administered over 10 min as
the sole sedative, SBP decreases as the dose
increases, reaching a maximum decrease of 30%
from baseline at 1 mcg/kg [18].

Several adult [19,20] and pediatric [21] studies have
demonstrated that dexmedetomidine spares opioid
requirements during and after surgery, in our study, we
have used IV fentanyl during induction for all participants,
and then near the end of surgery, we give one group
dexmedetomidine, and the other group used traditional
analgesia after getting to PACU. We have discovered that
the group given dexmedetomidine spared opioids use
for around 6-8 hours post-operatively; moreover, low
opioids dose was enough, morphine at a dose of
0.1 mg/kg; on the other hand, the other group started
opioids intake 2-4 hours within discharge from PACU
with a dose of 0.15 mg/kg receiving top up of 0.05-
0.1 mg/kg 20-30 min later after the initial dose of
morphine.

A meta-analysis of the perioperative analgesic effect in
children, infants and neonates showed that intraopera-
tive dexmedetomidine administration was associated
with reduced post-operative opioid consumption in the
post-anesthetic care unit (PACU) [risk ratio (RR) 4 0.31;
95% confidence interval (Cl), 0.17-0.59] and decreased
pain intensity (standardized mean difference = —1.18;
95% Cl, —1.88 to —0.48) but had no effect upon post-
operative nausea and vomiting (RR % 0.67; 95% Cl, 0.41-
1.08). The optimal bolus dose was 0.5 mcg/kg or
more. [22]

During extubation using dexmedetomidine, the
patient although regained all his reflexes, no cough
occurred at all during endotracheal tube removal and
hence less laryngeal irritation and augmentation for
stress response during extubation as well as less inci-
dence of sore throat. [22]

5. Conclusion

Dexmedetomidine is a potent alpha 2 receptor ago-
nist, having analgesic effects sparing the use of
opioids on discharge and sedative effects without
compromising respiratory reflexes and attenuating
cardiovascular response during extubation. The use
of dexmedetomidine in the perioperative period has
a positive impact and outcome for the patient and his
relatives with decreasing parents’ concerns after dis-
charge from the operation room.

(According to pain scoring - Table 8 - patients of the
dexmedetomidine group did not need opioids after
discharge in the PACU and for at least 6-8 hours,
while the control group patients needed opioids within
2-4 hours after discharge as their FPS - R = 6)

EGYPTIAN JOURNAL OF ANAESTHESIA e 363

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID

Mai Abd El Fattah Ahmed Madkour
0003-3670-0298

http://orcid.org/0000-

Authors’ contributions

All the authors of this research paper have directly partici-
pated in the planning, execution or analysis of this study.

Recommendations

Further studies are required to assess the use of dexmedeto-
midine in the post-operative period and assessment of pain
to decrease post-operative anesthesia complication and use
least required doses of opioids for early mobilization and
shortest hospital stay.
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