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Abstract
Introduction: This prospective, randomized, double-blind study was conducted with an aim to compare the efficacy of intranasal
dexmedetomidine and intranasal midazolam as premedication in uncooperative children undergoing elective surgery under
general anaesthesia.
Materials and Methods: One hundred and twenty children in American Society of Anesthesiology classification (ASA) physical
status I & II, in the age group of 2-12 years who were planned to undergo surgery under general anaesthesia, were included in the
study and were randomly assigned to one of the two groups. Group D received 1 mcg/kg of IN dexmedetomidine while group M
received 0.2 mcg/kg of IN midazolam for premedication. The patient’s sedation status, separation anxiety and mask acceptance
along with the hemodynamic parameters were noted.
Results: Satisfactory sedation was achieved in 56% children in group M and 65% children in group D (p > 0.05). Compared with
the children in group M, those in group D had significantly better satisfactory anxiolysis at the time of separation from the
parents (56 vs 50; p < 0.05). Mask acceptance was better in group D (55 children in group D vs 36 children in group M; p <
0.05). Before parental separation, the heart rate was significantly lower in the dexmedetomidine group as compared to midazolam
group (102.88 ± 6.07 vs 110 ± 7.34; p < 0.05).
Conclusion: Intranasal midazolam and dexmedetomidine are both effective as premedication in children undergoing surgery.
However, intranasal dexmedetomidine offers better effect on sedation, alleviating separation anxiety and acceptance of facemask
during induction than intranasal midazolam.
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Introduction
Children react to their unfamiliarity with the new
environment of operation theatre and become anxious
being separated from the parents. One of the challenges
for anesthesiologists is to minimize distress for children
in the operating room environment and to facilitate a
smooth induction of anesthesia. This is best
accomplished by non-pharmacological means including
developing a good rapport with the child and parents
and making the environment kid friendly. However
there is always a child who is difficult to control and
pharmacological means may be very effective. This
may be accomplished by prior administration of a
sedative drug as premedication or parental presence
during transfer to the operation theatre.1 Midazolam is
the most commonly drug for premedication. Alpha-2
(α-2) agonists like clonidine and dexmedetomidine
have also been widely used as premedication in
pediatric anesthesia.
Midazolam, a short-acting benzodiazepine,
provides effective sedation, anxiolysis, and varying
degrees of anterograde amnesia; however, adverse
effects such as postoperative behavioral changes,
hiccups, paradoxical hyperactive reactions and
respiratory depression have been observed in higher
doses.2 Dexmedetomidine, a potent and highly selective

α-2 receptor agonist, provides anxiolytic, analgesic,
sedative effects without respiratory depression. It also
reduces stress responses to surgical and other medical
procedures and decreases the incidence of agitation at
emergence.3 Midazolam can be given by various routes
including intravenous, oral and intranasal (IN). In our
center we usually take intravenous access after
inhalational induction. So the oral and nasal route is
usually preferred for premedication drugs. IN drug
delivery is easy, convenient and reduces first pass
metabolism. IN administration of midazolam is easy,
effective, quick, and noninvasive. IN dexmedetomidine
is efficacious and well tolerated in healthy volunteers
and is therefore a useful premedication in children.
The objective of this investigation was to compare
the efficacy of two premedication regimens in
uncooperative children posted for surgery under general
anaesthesia. The children received either intranasal
dexmedetomidine or intranasal midazolam.
The primary end point of this study was to measure
and compare the sedation status and separation anxiety
at separation from the parents. The secondary end point
was to compare mask acceptance during induction in
the operating room.
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Materials and Methods
The study was conducted in a tertiary care teaching
hospital from August 2014 to July 2016.The
institutional ethical review committee approval was
obtained. An informed consent was obtained for each
patient from either of the parents. Children in American
Society of Anesthesiology classification (ASA)
physical status I & II, in the age group of 2-12 years
who were planned to undergo surgery under general
anaesthesia, were included in the study. The patients
with known hypersensitivity to benzodiazepines or
alpha 2 receptor agonist drugs, congenital diseases
(congenital heart diseases, Down’s syndrome etc.),
child with developmental delay and/or with
neurological disease (cerebral palsy, raised ICP etc.)
were excluded in the study. 120 children were
randomized using computer generated random number
tables into two groups of 60 children. Group D received
1 mcg/kg of IN dexmedetomidine while group M
received 0.2 mcg/kg of IN midazolam for
premedication. The children were placed along with the
parent in a full resuscitation facility during drug
administration. The calculated amount of drug was
diluted with 0.9% normal saline to make final volume
of 1ml. Half of the volume of the drug was
administered in each nostril in the presence of his/her
parent, using a needleless one ml syringe. An
independent observer recorded the baseline SpO2 and
pulse rate using a pulse oximeter. The child was shifted
to the operating room after 30 minutes. A pulse
oximeter was kept attached and the child was
monitored. At the time of separation from the parents,
the sedation of the child was assessed and noted using a
four-point sedation score. A score of 3 and above was
taken as the satisfactory sedation. The separation
anxiety of the patient was also assessed during this time
by using a four-point anxiety scale. A score of 2 or less
was taken as satisfactory anxiolysis. On the operation
table, acceptance of facemask at the time of induction
was noted with three-point anxiety scale. Satisfactory
mask acceptance during induction was mask acceptance
score less than or equal to 2. The different scores for
assessment are mentioned in table 1. Standard
anaesthetic technique was followed for all patients after
shifting the patient to the operation theatre.
Statistical Analysis
Sample size was calculated based on a previous
study (7). Accordingly a sample size of 60 patients per
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study group was estimated to achieve a power of 80%
(alpha = 0.05). Statistical analysis was done with SPSS
software version 20.0. Quantitative data like age, pulse
rate, SpO2 was presented in the form of mean and
standard deviation. Comparison between two study
groups was done using an unpaired Student’s t-test.
Qualitative data was presented as frequency or
percentage. Using the p-values obtained through
student t-test did analysis or their significance was
done. Two independent variables were compared using
the student t-test. The Mann-Whitney U test was used
for comparing the sedation score, anxiety score and
degree of mask acceptance between two groups. A p
value < 0.05 was considered statistically significant.
Results
Two groups were comparable with respect to age
and body weight [Table 2]. The mean age in group D
and group M was 4.53 ± 2.55 years and 5.45+2.82 years
respectively. The mean body weight in group D was
15.28+5.82 kg and the mean age in group M was
17.02+4.78 kg. Satisfactory sedation was achieved in
34 children (56%) in group M and 39 children (65%) in
group D. However the difference was not statistically
significant (p > 0.05) [Fig. 1]. However, compared with
the children in group M, those in group D had
significantly better satisfactory anxiolysis at the time of
separation from the parents (56 children vs 50 children;
p < 0.05). [Fig. 2]. Similarly there was a significant
difference between two groups (p < 0.05) in terms of
mask acceptance by the children. 55 children in group
D vs 36 children in group M) had satisfactory mask
acceptance. [Fig. 3] Before premedication the heart rate
in both the groups was comparable (Group D 113.73 ±
8.22 vs Group M 111.12 ± 8.29 beats/minute; p > 0.05).
However, before parental separation, the heart rate was
significantly lower in the dexmedetomidine group as
compared to midazolam group (102.88 ± 6.07 vs 110 ±
7.34; p < 0.05). [Table 3, Fig. 4] There was no
significant difference between mean SpO2 values in
group D and group M before premedication (p=0.0682)
and before induction (p=0.0785) respectively. The
mean SpO2 showed a marginal fall from 98.88% to
98.37% after premedication in group D and from
98.82% to 98.32% after premedication in group M.
These changes in SpO2 were clinically insignificant.
[Table 4]

Table 1: Sedation, separation anxiety and mask acceptance scores
Four-point sedation score (1)
Four-point separation anxiety scale (3)
1 = Alert, awake
1 = Calm and cooperative
2 = Drowsy, sleepy, lethargic
2 = Anxious but could be reassured
3 = Asleep but responds to mild prodding or shaking
3 = Anxious and could not be reassured
4 = Asleep and does not respond to mild prodding or 4 = Crying or resisting
shaking
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Three-point scale for mask acceptance (3)
1 = calm, cooperative or asleep
2 = moderate fear mask, cooperative with reassurance
3 = combative, crying
Table 2: Demographic parameters
Demographic
Dexmedetomidine group
Parameter
(Group D) N= 60
Body weight (Kg)
15.28 ± 5.82
Age (Yrs)
4.53 ± 2.55

Midazolam group (Group M)
N= 60
16.87 ± 4.78
5.54 ± 2.82

P value
0.106
0.064

Table 3: Heart rate variation
Heart rate
Before premed
Before separation

Group D (n=60)
Mean
SD
113.73
8.22
102.88
6.07

Table-4: SpO2 variation after premedication in two groups
Group D (n=60)
SpO2
Mean
SD
Before premed
98.88
0.88
Before induction
98.37
1.01

Group M (n=60)
Mean
SD
111.12
8.29
110.75
7.34

Group M (n=60)
Mean
SD
98.82
0.89
98.32
1.00

Inter group pvalue
0.085
< 0.001

Inter group p-value
0.682
0.785

Fig. 1: Distribution of the sedation score in the two groups

Fig. 2: Distribution of separation anxiety score in the two groups
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Fig. 3: Distribution of grade of mask acceptance

Fig. 4: Changes in the heart rate after premedication
sedation. We used a 4-point sedation scale similar to in
the study of Schmidt et al while those studies used 6Discussion
point sedation scale. The studies done by Deepak
Dexmedetomidine and midazolam can be used as a
Singla et al.,7 Shad et al,8 Hebaallah et al.,9 Darsana D.
premedication in children through various routes like
Patil et al10 found that the sedation achieved in
intravenous,
oral,
intramuscular,
intranasal,
intranasal dexmedetomidine group was better than that
transmucosal etc. Intranasal route of administration is a
in intranasal midazolam group. Similarly, Sundaram et
relatively easy, painless and non-invasive route unlike
al11 in their study found that intranasal
the intravenous or intramuscular route; produces more
dexmedetomidine achieved more satisfactory sedation
rapid onset of action than the oral route and has higher
than in intranasal midazolam group. Intranasal
bioavailability as compared to oral route. Children
dexmedetomidine achieved satisfactory sedation during
cooperate and get assured better as compared to
the time of parental separation but the children were
intravenous or intramuscular route. So, we aimed to
distressed at the time of induction. The study found that
compare the effects of these two drugs administered
the dose may not be adequate to achieve the adequate
through intranasal route to draw the inferences on their
depth of sedation level and the child may get awaken
efficacy. The intranasal dose of dexmedetomidine
during the transfer from the holding area to the
(1mcg/kg) was decided based on previous studies done
induction table.
like a study done by Yuen M et al,2 Talon et al4 while
Regarding child-parent separation score, children
standard intranasal dose of midazolam 0.2mg/kg was
in group D were more satisfactorily separated from
taken.
parents than in group M. Our results are in consensus
Our results showed that 65 % of children achieved
with Ashraf M Ghali et al6 and Akin et al,3 Darsana et
satisfactory sedation in the intranasal dexmedetomidine
al,10 Heballah et al,.9 Shad et al.8 found that the children
versus 57% children in the intranasal midazolam group,
in dexmedetomidine group were more sedated during
though not statistically significant. Probably if a higher
parental separation than in intranasal midazolam group
sample size is taken, there may be a statistically
and separation from parents was easier in
significant change.
dexmedetomidine group as compared to midazolam
Schmidt et al in their study also5 did not find any
group. Sundaram et al11 in their study found that in
difference
in
sedation
between
intranasal
intranasal dexmedetomidine group the separation from
dexmedetomidine and oral midazolam while Ashraf M
the parents was more easier compared to intranasal
Ghali et al,6 Yuen M et al,2 found increased sedation in
midazolam group however the child became awake
the intranasal dexmedetomidine group as compared to
during the transfer of patient from pre holding area to
oral midazolam group. This difference could have
resulted from the different scale used for assessment of
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the operation room. This might be due to the
inadequacy of the dose of dexmedetomidine.
With respect to the acceptance of facemask during
induction, our study found that there is statistically
significant difference between the two groups.
Intranasal dexmedetomidine provides a better effect on
the acceptance of facemask than intranasal midazolam.
This was congruent to the result with the study done by
Hebaallah et al9 and Deepak Singla et al7 who also
found that the mask acceptance was better after
intranasal dexmedetomidine compared with midazolam
30 min after drug administration. Contrary to these
study, Akin et al.3 in their a study comparing intranasal
dexmedetomidine and midazolam in children,
administered 45–60 min before the induction of
anaesthesia found that midazolam produced superior
mask induction than dexmedetomidine.
Dexmedetomidine decreases sympathetic outflow
thereby decreasing the circulating catecholamine levels
and increases cardiac vagal activity. So, it would be
expected to cause a decrease in heart rate in patients
receiving dexmedetomidine. Our study showed that
intranasal dexmedetomidine causes a significant
reduction in the heart rate as compared to intranasal
midazolam. However the decrease in heart rate was
clinically insignificant and there was no incidence of
bradycardia. Deepak Singla et al7 in their study did not
find any significant changes in the heart rate after
premedication in both groups. Hebaallah et al9 and
Sundaram et al11 found significant bradycardia after
premedication with dexmedetomidine while there was
no significant change in heart rate in midazolam group.
Midazolam acts on GABA- mimetic system and
decreases the respiratory drive in a dose-dependent
manner. The dose of midazolam administered in our
study was not significantly high to cause the decrease in
respiratory drive. The arterial oxygen saturation was
well maintained throughout the perioperative
observation period. All the previous studies done to
compare the intranasal dexmedetomidine and
midazolam showed no significant changes in SpO2
after administration of the premedication. Darsana et
al10 found that after intranasal midazolam there was fall
in respiratory rate without any change in SpO2 level.
Akin et al3 and Hebaallah et al9 did not find statistically
significant decrease in the respiratory rate or SpO2
below 95% in both the groups.
Limitations of the Study
The major limitation of this study was the timing of
the drug administration, as dexmedetomidine was not
allowed to reach its peak effect before mask induction.
For dexmedetomidine, this length of time may be too
short, and for some children, the drug may be yet to
have an effect. It might have possible to note greater
sedative effects in the intranasal dexmedetomidine
group if we had waited longer. But if we would have
waited longer, than the effect of midazolam would have
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disappeared. The other limitation of this study is the use
of invalidated three- or four-point scales. When using
these scales, we encountered some difficulties in the
evaluation of children. For example, if the child was
crying but not combative, we found it hard to decide
what rating to give on the mask induction scale. It may
be necessary to use more valid scales. In our study, both
midazolam and dexmedetomidine were administered in
the form of intranasal drops. The use of spray/metered
dose atomizer would give better absorption and greater
bioavailability of intranasal drug.
Conclusion
In our study, we found that the midazolam and
dexmedetomidine are both effective as premedication in
paediatric age groups planned for general anesthesia.
However, intranasal dexmedetomidine offers better
effect on sedation, alleviating separation anxiety and
acceptance of facemask during induction than intranasal
midazolam.
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