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ABSTRACT

Introduction

Preoperative period is a stressful period. In children the
preoperative anxiety is expressed as difficult separation
from parents and difficult mask induction. The level of
preoperative anxiety also affects postoperative outcomes.
To overcome anxiety premedication is often used by
pediatricanesthesiologist.

Objective

The objective of this study was to compare the effect of oral
midazolam 0.5mg/kg and oral dexmedetomidine 4pg/kg on
parental separation, mask induction and postoperative
emergence agitationin children undergoing elective surgery
under general anesthesia.

Methodology

120 children aged 2-8years undergoing elective surgery
under general anesthesia were divided into two groups:
Group M and Group D. Patients in group M received oral
midazolam 0.5mg/kg and patients in group D received oral
dexmedetomidine 4ug/kg. After 45min of premedication
sedation score was assessed in both the groups. Ease of
parental separation and mask acceptance was compared in
both the groups. In the postoperative period occurrence of
emergence agitation was compared in both the groups.

Results

There was no statistically significant difference in
preoperative sedation score in both the groups. Parent
separation anxiety score and mask acceptance score were
statistically similar in both the groups. But emergence
agitation was significantly lesser in patients who received
dexmedetomidine premedication.

Conclusions

Premedication with oral midazolam as well as oral
dexmedetomidine effectively reduces parental separation
anxiety and produces satisfactory mask induction in pediatric
age group. However, dexmedetomidine is more effective in
reducing emergence delirium in comparison to midazolam.
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INTRODUCTION

Incidence of preoperative anxiety in pediatric population is
about 60-70%." Children become uncooperative, anxious,
fearful especially at the time of separation from parents,
venepuncture, or mask application at the time of induction.
Untreated anxiety is associated with an increased incidence
of difficultinduction, postoperative agitation, and increased
analgesic requirements.’Delayed psychological and
behavioral changes such as night-time crying, enuresis,
anorexia and temper tantrums can also result from
excessive perioperative anxiety.’

Hence preoperative anxiolysis is an important part of
pediatric anesthesia and is often accomplished by prior
administration of a sedative drug. It minimizes distress in
children entering the operating room and facilitates smooth
induction and recovery. Midazolam is one of the commonly
used drugs for this purpose.” It has been used orally in the
dose of 0.5mg/kg and has been found to be effective in
reducing separation and induction anxiety, with minimal
effect on recovery time.’ But it is not the ideal premedicant
in children as its use has been associated with undesirable
effects including restlessness, paradoxical reaction,
respiratory depression and negative postoperative
behavioral changes.”*Dexmedetomidine is a newer a2-
agonist with a more selective action on the a2-
adrenoceptor that provides sedation, anxiolysis and
analgesia with minimal respiratory depression. Because of
the favorable safety profile its use in anesthesia is
increasing. In our institute dexmedetomidine has been used
as an adjuvant to local anesthetic drugs in brachial plexus
block, in subarachnoid block, it has also been used
intravenously in attenuation of hemodynamic reflexes to
intubation. We have been using oral midazolam for
premedication in pediatric patients but dexmedetomidine
has not been used till now. Looking at the positive results of
dexmedetomidine premedication in pediatric population
this randomized double blind study was designed to
compare this newer drug with the conventionally used
premedicant midazolamin children.

METHODOLOGY

This was a randomized double blind study done in Nepal
Medical College and Teaching Hospital from Jan 2016 to Sep
2017. After obtaining permission from institutional ethical
committee, parents of the children were explained about
the drug and only those who gave willful written consent
were included in the study. One hundred and twenty
children of either sex, age 2-8years, belonging to ASA
physical status 1, posted for elective surgeries < 2 hours of
expected duration under general anesthesia were enrolled
in this study. Preanesthetic evaluation was done a day
before surgery. Children with known allergies to the drugs
used in the study, presence of central nervous system
disorders including developmental delay or mental
retardation and presence of anticipated difficult airway
were excluded from the study. Patients were fasted for 6 hrs
for solid food and 2 hours for clear liquid before surgery. In
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the preoperative room, the patients were allocated into two
groups: Group D and Group M. Patients in Group D were
premedicated with oral Dexmedetomidine 4ug/kg and
patients in Group M were given oral Midazolam 0.5mg/kg,
both the drugs mixed with sugar syrup to a total volume of
5ml. The study drug was prepared by the principal
investigator of the research who also did the group
allocation by sealed envelope technique. The patient/parent
and anesthesiologist managing the patients were blinded to
the group allocation. Apart from principal investigator two
other anesthesiologists were involved in the study, one
observer anesthesiologist and the other attending
anesthesiologist. Baseline heart rate, respiratory rate, mean
arterial pressure, peripheral oxygen saturation were
monitored before premedication and continued after
premedication. Fourty fiveminutes after premedication,
level of sedation was assessed using Ramsay Sedation Scale:
1= patient is anxious and agitated or restless or both;
2= patient is cooperative, oriented, and tranquil; 3= patient
responds to commands only; 4= patient exhibits a brisk
response to alight glabellar tap; 5=patient exhibits a sluggish
response to a light glabellar tap; and 6= patient exhibits no
response. A Ramsay sedation score of “1” was considered
unsatisfactory and >2 as satisfactory level of sedation.
Children who spit the medication out or vomited were
excluded from the study.

Children were separated from the parent 45 — 60 min after
premedication, and the behavior of the child on separation
from the parents was assessed and graded using parental
separation anxiety scale (PSAS) Grade 1: easy separation;
Grade 2: Whimpers, but is easily reassured, not clinging;
Grade3: Cries and cannot be easily reassured, but not
clinging; Grade 4: Crying and clinging to parents. A PSAS
score of 1 and 2 was considered as acceptable separation from
parents and score of 3 and 4 were taken as unacceptable.’

The child was taken inside the operating room. An
electrocardiogram, pulse oximeter and non-invasive blood
pressure monitor were attached. Induction was done with
8% Sevoflurane in oxygen. Ease of induction was assessed by
4-point Mask acceptance scale. 1= excellent (unafraid,
cooperative, and accepts the mask easily); 2=good (slight
fear of mask, easily reassured); 3 = fair (moderate fear of
mask, not calmed with reassurance); and 4=poor (terrified,
crying, or combative). Scores of 1 and 2 were considered as
satisfactory mask acceptance and scores of 3 and 4
unsatisfactory mask acceptance.'”"*After achieving
adequate depth of anesthesia, an intravenous line was
secured with appropriate gauge cannula and inj. Fentanyl
2ug/kg was given. Muscle relaxation was achieved with
vecuronium 0.1mg/kg. After ventilation with sevoflurane 5%
in oxygen for 3 min, the airway was secured with an appropriate
size endotracheal tube. Anesthesia was maintained with
titrated concentration of sevoflurane in oxygen and
vecuronium as required and positive pressure ventilation. At
the end of surgery paracetamol suppository 15mg/kg
was placed per rectal. Duration of surgery was noted.
Residual effect of neuromuscular block was reversed with
neostigmine and glycopyrrolate. Once the child was breathing
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spontaneously, extubation was done and the child was
placed in recovery position and transferred to post
anesthesia care unit. Time to recovery (defined as time
interval between discontinuation of sevoflurane and
extubation) was also noted.

In the post anesthesia care unit, mean arterial pressure
(MAP), heart rate and SpO2 was monitored. Occurrence and
severity of emergence agitation was measured using
Pediatric anesthesia emergence delirium scale (PAEDS) at O,
30and 60 min postoperatively.

The PAEDS is used to assess patients on five psychometric
items:1. The child makes eye contact with the caregiver. 2.
The child's actions are purposeful. 3. The child is aware of his
or her sorroundings. 4. The child is restless. 5. The child is
inconsolable. Items 1,2 and 3 were reversed scored as
follows: 4=not at all; 3=just a little; 2=quite a bit; 1=very
much; O=extremely. Items 4 and 5 are scored as follows:
O=not at all; 1=just a little; 2= quite a bit; 3=very much; and
4=extremely. The scores of each item were summed to
obtain a total PAEDS score. A score of > 10 was considered as

the presence of emergence delirium."*

Scoring for all the scales used in the study and monitoring of
the patient was done by the observer anesthesiogist.

The sample size was calculated by using the formula
n=2"pq/d’
where 7°=1.96°
p = 92.3 (based on the study conducted by Sultan et al.” in
which they had successful parental separation in 92.3% of
patients)

a=1-p

d=7(allowable error)
The minimum sample size required was 56 in each group.

The data was compiled and subjected to statistical analysis
using Statistical Package for Social Sciences (SPSS), version
16.

RESULTS

A total of 120 children were enrolled in the study. All the
children could be convinced to take oral premedication.

Demographic data (age, weight, gender) were comparable
in both the groups (Table1). Duration of surgery and time to
recovery from anesthesia were similar in both the groups
(Table 2). Sedation score after 45 min of premedication was
comparable in both the groups (Table 3). 59 patients in
group M and 57 patients in group D had satisfactory
sedation level at 30min of premedication. None of the
patient was unresponsive in both the groups. Parental
separation anxiety score and mask acceptance score was
comparable between two groups (Table 4 and Table 5).

Emergence delirium at 0 and 30 min postoperatively was
significantly less in group D than in group M (Table 6).
However emergence delirium at 60min was statistically
similar in both the groups. Only 1 patient had hypotension
and bradycardiain group D (Table 7). Hypoxia was not seenin
any of the patientsin two group.
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Table 1: Demographic data

Parameter Group M Group D P value
Age(years) 4.82+1.58 4.81+1.63 0.96
(Meant SD)

Body weight(kg) 21+6 22.6+8.7 0.23
(Meant SD)

Gender 45:15 44:16 0.83

(male/female)

Table 2: Duration of surgery and time to recovery

Parameter P value

Group M Group D

Duration of surgery 59.36+10.98 60.25+11.4 0.66
(min)
Time to recovery (min) 9.75+1.85 9.7+2.26 0.96

Table 3: : Sedation Score after 45min of premedication

Sedation score P value

45min

Group M

Group D

Satisfactory 59 (98.3%) 57(95%) 0.61
Unsatisfactory 1 3
Unresponsive 0 0

Table 4: : Parent separation anxiety score (PSAS)

PSAS Group M Group D pvalue
Acceptable 57 (95%) 58 (96.6%) 1
Not acceptable 3 2

Table 5: Mask acceptance score

Mask acceptance Group M Group D pvalue
Satisfactory 59(98.3%) 57(95%) 0.61
unsatisfactory 1 3

Table 6: Paediatric anesthesia emergence delirium Scale

(PAEDS)

PAEDS Group M Group D pvalue
PAEDS 0

Present 25 1 0.00
absent 35 59

PAEDS 30

Present 13 0 0.00
absent 47 60

PAEDS 60

Present 3 0 0.24
Absent 57 60

Table 7: Adverse Effects

Adverse effects Group M

Hypotension 0 1 1
Bradycardia 0 1 1
hypoxia 0 0

Birat Journal of Health Sciences
Vol.4/No.2/Issue 9/ May - August, 2019



Original Research Article

Gauchan S et al

DISCUSSION

This study demonstrated that premedication with 4pg/kg
oral dexmedetomidine and 0.5mg/kg of oral midazolam
provided satisfactory sedation, satisfactory parent
separation and satisfactory mask acceptance in children 2-
8years of age who underwent elective surgery under
general anesthesia. Dexmedetomidine was found to
effectively reduce the occurrence of emergence delirium
compared to midazolam.

Oral midazolam is a commonly used drug for premedication
in pediatric anesthesia. It facilitates gamma amino butyric
acid receptor-mediated chloride conductance, which has an
inhibitory effect on neurons in the cerebral cortex.
Dexmedetomidine acts on central a2-receptors located at
the locus ceruleus causing inhibition of release of noradrenaline
and create electroencephalogram activity similar to normal
sleep. This results in anxiolytic effects, sedation and
analgesia without respiratory depression.

Oral route is widely used for premedication, however it
results in lower bioavailability. The bioavailability of oral
midazolam varies from 15% to 27% in children' whereas the
bioavailability of oral dexmedetomidine is reported to be
16%." Intranasal route is another commonly used route for
premedication in pediatric population as it has a rich
mucosal blood supply and bypasses the first-pass metabolism
resulting in a better bioavailability. But intranasal administration
of midazolam causes nasal irritation.” Therefore we chose
to administer the drugs orally. Oral midazolam has a
bitter taste, to make the drug palatable we mixed the drug
in sugar solution. None of the children spit out the drug.
Dexmedetomidine on the other hand is colorless, odorless
and tasteless.

The dose of midazolam used widely in clinical practice is oral
0.5mg/kg; intranasal 0.2mg/kg, while that of dexmedeto-
midine is mostly empirical oral 2.5-4pg/kg; intranasal
1-2pg/kg.” The mean bioavailability of dexmedetomidine is
16% by oral route and 81.8% by transmucosal route.
Considering four times more bioavailability by transmucosal
route as compared to oral, an oral dose of 4ug/kg was chosen
for our study.

In the studies done by Sultan Keles et al”® and Binu Sajid
et al”, the sedation scores were found to be satisfactory
after 30 min of premedication with both midazolam as well
as dexmedetomidine. Jannu et al ** compared the onset and
peak sedation of oral midazolam and dexmedetomidine in
children. They found an early onset of sedation and a faster
peak sedative effect in midazolam group as compared to
dexmedetomidine. Yuen et al’®* demonstrated that
intranasal 1 and 1.5pg/kg dexmedetomidine produces
sedation in 45-60min and peaks in 90-105min. Based on
these studies we premedicated the children at least 45 min
prior to transfer to operation theatre. In our study, the
sedation score at 45 min after premedication was similar in
both the groups. In midazolam group, 98.3% of children and
in dexmedetomidine group, 95% of children had satisfactory
sedation. None of the patients became unresponsive in both
the groups.
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Parental separation and mask induction are the moments of
maximum anxiety in children. One of the goals of premedication
in pediatric population is to ease parental separation and
mask induction. In our study 95% of children in the midazolam
group and 96.6% of children in the dexmedetomidine group
had acceptable parental separation and 98.3% of childrenin
midazolam group and 95% of children in dexmedetomidine
group had satisfactory mask acceptance. Both the drugs
provided acceptable parent separation and smooth mask
induction. Mountain et al*® compared 4pg/kg of oral
dexmedetomidine and 0.5mg/kg of midazolam, dosage
similar to our study, and found acceptable parent separation
and satisfactory mask acceptance in both the groups.
Similarly Binu Sajidet al"” found no significant difference in
the parental separation anxiety in children when they
compared 4pg/kg of oral dexmedetomidine and 0.5mg/kg
of midazolam as premedication.

Emergence agitation (EA) is another commonly encountered
problem in pediatric anesthesia. It is defined as a disturbance
in a child's awareness of and attention to his/ her
environment with disorientation and perceptual alterations
including hypersensitivity to stimuli and hyperactive motor
behavior in the immediate postanesthesia period.
Prevalence of emergence agitation in children has been
reported to be 20% to 30%.”* During EA, children risk
injuring themselves by dislodging intravenous tubing or
drains, losing a skin graft, bleeding from the operative site,
increasing their pain, and injuring their caregivers. The
child's behavior can be disruptive to the PACU and often
requires increased nursing supervision, which strains
nursing resources. Premedication has been of advantage in
controlling EA in children. In our study dexmedetomidine
was more effective in suppressing EA compared to
midazolam till 30 min in the postoperative period. PAED
score at 60 min was similar in both the groups. Batawi et al”
studied the effect of preoperative oral midazolam sedation
on separation anxiety and emergence delirium among
children undergoing dental treatment. They found that
preoperative midazolam has no reducing effect on
postoperative emergence delirium in children. Prabhu and
Mehandale**compared the effect of 4ug/kg oral
dexmedetomidinevs 0.5mg/kg of oral midazolam as
premedication and concluded that oral dexmedetomidine is
superior to oral midazolam for reducing the incidence (from
40% to 4.4%) of emergence delirium. Sultan Keles et al” also
had similar finding in terms of emergence delirium, they
showed a significantly lower emergence delirium score in
dexmedetomidine group as compared to midazolam group.

In our study, there were no significant episodes of hypotension,
bradycardia and hypoxiain both the groups.

CONCLUSION

Premedication with oral midazolam as well as oral
dexmedetomidine effectively reduces parental separation
anxiety and produces satisfactory mask induction in
pediatric age group. However, dexmedetomidine is more
effective in reducing emergence delirium in comparison to
midazolam.
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RECOMMENDATION

We recommend premedication with oral dexmedetomidine
4pug/kg at least 45 min prior to induction for easy parental
separation, satisfactory mask inductionin and reduced
postoperative emergence agitation in pediatric patients.

LIMITATION OF THE STUDY

There were few limitations in this clinical study. As oral
formulation of the drugs are not available, IV formulations
were given as oral preparation. We did not evaluate the
onset time and peak effect of the two drugs in the
preoperative period. The surgical procedure in our study
was heterogenous and the intensity of pain varies with the
surgical procedure, this might have influenced emergence
agitation.
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