
S48 ANAESTH, PAIN & INTENSIVE CARE; VOL 20(SUPPLEMENT) OCTOBER 2016

ORIGINAL  ARTICLE

Comparison of Intranasal dexmedetomidine and 
oral midazolam as premedication for cardiac 
catheterization procedure in pediatric patients
Nagesh Jambure, MD, FCA1 and Amarja Sachin Nagre, MD, DM, FCA1

1MGM Medical College / MGM Medical Centre and Research Institute, Aurangabad, Maharashtra, (India)
  
Correspondence: Dr Nagesh Jambure, Flat 13, 5th Floor, SAI Heritage, Ulkanagari, Aurangabad, Maharashtra, 
(India); Phone: +9579571122; E-mail: drnagesh83@gmail.com

ABSTRACT
Objective: The aim of study is to evaluate the preoperative sedative effects of intranasal dexmedetomidine 
as compared to oral midazolam as preanesthetic medication in children undergoing cardiac catheterization 
for diagnostic and/or therapeutic procedure.

Design: Prospective, randomized, double-blind, controlled study.

Method: 61 patients of either sex between the ages 2-10 years were recruited for cardiac catheterization 
for diagnostic and/or therapeutic procedural sedation, 31 patients of group D received intranasal 
dexmedetomidine 2 μg/kg, by mucosal atomiser spray and 30 patients of group M received oral midazolam 
0.5 mg/kg. 

Outcome: To compare the effects of drug between two groups. Behavior score, sedation score, separation 
score and vitals were recorded before shifting the patient to cathlab and at induction of anesthesia. 

Results: The result in the study shows that, group D patients (2 μg/kg) has statistically significant faster 
onset of action, separation score, sedation score, behavior score at induction and at 15 and 30 minutes 
as compared to group M (0.5 mg/kg). 

Conclusion: Trasnasal dexmedetomidine has faster and better onset of action, separation score, sedation 
score, and behavior score than oral midazolam for cardiac cath procedure in pediatric patients.
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INTRODUCTION
Stranger anxiety and fear of separation from parents 
is common in pediatric patients.1 Preanesthetic 
medication in children should aim at relieving the 
stress response with preservation of hemodynamic 
parameter, facilitate the induction of anesthesia 
without prolonging the recovery and to produce 
amnesia.2 Therefore, pediatric pain management 
is challenging and one of the hallmark of modern 
anesthesiology. Numerous premedicants have been 
used through various routes; each route having its 
own merits and demerits.

Dexmedetomidine is a highly selective α2-
adrenoceptor agonist which is eight times more 

α2 to α1-receptor selective than clonidine (1620:1 
versus 200:1).3 As an α2-adrenoceptor agonist, 
dexmedetomidine has both sedative and analgesic 
effects without respiratory depression.4 The α2-
adrenoceptor agonists achieve sedative effect 
through α2-adrenoceptors in the locus ceruleus in 
central nervous system. In addition, the delivery 
has extended to extra vascular routes including 
oral, buccal, transdermal, intramuscular and 
intranasal administration.5,6,7 These favorable 
properties have encouraged its use for a wide 
range of clinical conditions such as an anesthetic 
adjunct, postoperative sedation and pediatric 
premedication.5 81.8% (72.6–92.1%) of the nasally 
delivered medication actually ends up in the blood 
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stream. The relatively large and well vascularized 
surface of the nasopharyngeal mucosa results in 
rapid absorption of delivered drug. The brain and 
nasal mucosa has neural connection which delivers 
the drugs to central nervous system.8,9,10 High first-
pass metabolism of drug can be avoided by nasal 
administration.11 

Thus, we conducted a study to compare the effects 
of transnasal dexmedetomidine and oral midazolam 
as premedicant in children undergoing cardiac 
catheterization for diagnostic and/or therapeutic 
procedure.
 
METHODOLOGY
 After obtaining the local ethics committee approval 
and written informed consent from parents, 61 
patients of either sex selected, between the ages 
2-10 years. We examined the sedative and analgesic 
efficacy of intranasal dexmedetomidine and 
oral midazolam, in children undergoing cardiac 
catheterization for diagnostic and/or therapeutic 
procedural sedation like ASD device closure, 
VSD device closure, PDA device closure, balloon 
dilatation of aortic and pulmonary valve or cath 
angiography to decide operability of patient for 
surgical procedure. All patients were kept nil 
by mouth before the procedure. The oral group 
received midazolam 0.5 mg ̷ kg oral formulation and 
the intranasal group received dexmedetomidine 
2µg ̷ kg diluted with 1 ml of distilled water, 0.5 
ml in each nostril, by mucosal drug atomiser in 
the supine position. Patient with known allergy, 
oral and nasal deformity, mental retardation, A-V 
block, hepatorenal dysfunction, severe pulmonary 
hypertension, heart failure were excluded from 
study.
Patient were kept in cath lab recovery and connected 
to standard monitors. Baseline heart rate (HR), 
blood pressure (BP) and oxygen saturation (SpO2) 
were measured before premedication and Readings 
were taken at 15-min intervals up to 60 min, until 
child was separated from the parents. Premedication 
was given approximately 60min before induction 
of anesthesia. After the transnasal dose, sedation 
status was evaluated with 6-point score scale, and 
Behavior score and the ease of separation score 
were assessed with 4-point score scale by the 
blind observer.5 Mode of procedural IV sedation 
was decided by the attending anesthesiologist. 
A satisfactory sedation scores were considered in 
between 1 and 4 and unsatisfactory when rated 5 or 
6. Children with scores of 1 or 2 were considered 
as a satisfactory behavior and separation scores and 
considered as unsatisfactory when behavior and 
separation scores were 3 or 4. The onset of action 

is defined as the time from the administration of 
the drug to the beginning of drowsiness. Children 
were also observed constantly for any side effect 
like nausea, vomiting, pruritus.

When procedure was finished, the child was placed 
in the recovery position and allowed to wake up 
naturally in the post cath ward. The time to achieve 
Aldrete score of 10, to be discharged from cath lab 
recovery, was recorded when child was awake, with 
vital signs within 20% of baseline values.

Statistical Analysis: Statistical analysis was done 
with the help of SPSS software. Sample size of 61 
patients was calculated to be enrolled in the study. 
Quantitative data were presented with the help of 
mean and standard deviation. Comparison among 
study groups was done with the help of unpaired 
T-test. Levene’s Test was used for equality of 
variances and t-test for equality of means. P value 
< 0.05 was taken as a level of significance.

Table 1: Evaluation scale

Sedation score
1. Does not respond to mild prodding or shaking
2. Responds only mild prodding or shaking
3. Responds only after name is called loudly or 

repeatedly
4. Lethargic response to name spoken in normal tone
5. Appear asleep but respond readily to name spoken 

in normal tone
6. Appear alert and awake, response readily to name 

spoken in normal tone

Behavior scores
1. Calm and cooperative
2. Anxious but reassurable
3. Anxious and not reassurable
4. Crying, or resisting

Separation score 
1. Patient unafraid, cooperative, asleep Excellent 
2. Slight fear or crying, quite with reassurance
3. Moderate fear, crying not quite with reassurance
4. Crying need for restraint

RESULT
Both the groups were comparable with regard to 
age and weight. In the present study, we assessed 
the onset, sedation, behavior, separation score 
and hemodynamic using the evaluation scale 
(Table 1). Three patient resisted intranasal drug 
administration were also included in study.

Comparison of demographic profile of patients 
in groups, shows that mean age was 6.16 ± 2.37 
yrs and 5.83 ± 2.77 yrs in group D and group M 
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respectively. Mean weight was 17.58 ± 6.69 Kg and 
19.07 ± 6.76 Kg in two groups respectively which 
is comparable and not significant.

Figures 1, 2 and 3 show the comparison of 
preoperative vital signs in midazolam group and 
dexmedetomidine group. It suggest that mean 
systolic blood pressure, diastolic blood pressure 
and pulse rate are comparable and the difference is 
not statistically significant. The vital signs remained 
stable and comparable in both the groups 
throughout 120 min.

As shown in table no 3, mean time for onset of action 
was 20.3 ± 4.39 and 27.03 ± 3.39 in group D and 
group M respectively. It was found that difference 
was significant and the time of onset of action is 
faster in group D than group M. Sedation score and 
Behavior score at 15 min in group D is satisfactory 
while group M is unsatisfactory, and statically 
significant at 30 min and at induction in group D 
than group M. Separation scores is also satisfactory 
in intranasal group. Time to achieve Aldrete score 
of 10 (time to be discharged from cath lab recovery) 
was similar in both groups. There were no children 
had reduction of spo2 below 95%.Two children 
in the intranasal group had bradycardia, one had 
hypotension and one children of the oral group 
had bradycardia. None of the patients required any 
pharmacological intervention.

Table 2: Demographic profile 

Variable
Group D
(N=31)

Group M
(N=30)

P Value

Male* 27(87.1%) 19(63.3%) 0.06

Female* 4(12.1%) 11(36.7%) 0.06

Age (Years)** 6.16 ± 2.37 5.83 ± 2.77 0.62

Weight (Kg)** 17.58 ± 6.69 19.07 ± 6.76 0.391

* N (%); **mean ± SD

Table 3: Comparative analysis of sedation data in two Groups (Mean ± SD, P < 0.05 Significant)

Group D
(N=31)

Group M
(N=30)

P Value

Onset of Action 20.3 ± 4.39 27.03 ± 3.39 .000

Sedation Score Induction 3.03 ± 0.48 4.03 ± 0.41 .000

Sedation Score 15 4.52 ± 0.68 5.4 ± 0.56 .000

Sedation Score 30 2.29 ± 0.64 3.33 ± 0.66 .000

Behavior Score Induction 2.1 ± 0.4 2.83 ± 0.38 .000

Behavior Score 15 2.58 ± 0.5 3.6 ± 0.49 .000

Behavior Score 30 1.58 ± 0.5 2,57 ± 0.50 .000

Separation Score 1.58 ± 0.5 2.67 ± 0.48 .000

Aldrete score of 10 55.16 ± 9.68 57.17 ± 2.84 0.28

DISCUSSION
Premedication is commonly 
used in pediatric patients 
to relieve the separation 
anxiety, to improve 
patient comfort & to make 
the procedure smooth 
and efficient. Intranasal 
medication offers a truly 
“needleless” solution to 
drug delivery. This route is 
easy, convenient, painless, 
comfortable, and avoids 
destruction by hepatic 
first pass metabolism. 
Dexmedetomidine is 
colorless, odorless, 
does not cause mucosal 
stimulation, and it has very 
good sedative, anxiolytic, 
causing no respiratory 
depression making it 
suitable for intranasal 
administration.12,13 In 
comparison, midazolam 
causes respiratory 
depression, excessive 
sedation, delirium, 

prolonged recovery time and so on.

 Drugs absorbed via the nasal mucosa riches the 
vascular plexus of the nose, which directly enter 
the circulation and it also absorbed through the 
olfactory mucosa into the CSF - giving rapid brain 
levels of the drug.14,15

Particle size 10-50 microns adheres best to the 
nasal mucosa. Smaller particles pass on to the 
lungs, larger particles form droplets and run-out of 
the nose. Broad 30 micron spray ensure excellent 
mucosal coverage,16 and hence results in better 
absorption.17 

In our study, we found that 2 µg/kg dexmedetomidine 
had statistically significantly faster onset i.e. 20 
minutes. Telon et al. also used 2 μg/kg intranasal 
dexmedetomidine, and they observed that 
dexmedetomidine was more effective than oral 
midazolam as a preoperative sedative and the onset 
of action was 15 minutes.18 Yuen et al shows that 
1 μg/kg intranasal dexmedetomidine has onset of 
sedation of approximately 25 minutes.19 

We observed that the intranasal group achieved a 
better sedation score and behavior score of 3 or 
more at 15 min, 30 min and at induction than oral 
midazolam group. The separation scale was lower 
and statistically significant in group D.
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Yuen compare the effects intranasal 
dexmedetomidine (0.5 µg/kg and 1 µg/kg) with 
oral midazolam (0.5 mg/kg) as a premedication 
for minor surgery in 96 children of 2- 12 years old. 
The results showed that children were significantly 
more sedated with intranasal dexmedetomidine 
than oral midazolam. There were no differences in 
parental separation acceptance and behavior score 
at induction or wake-up behavior score. 5 

Yuen et al. also studied 116 children between 
1 and 8 years of age, who received an intranasal 
dexmedetomidine of either 1 µg/kg and/or 2 µg/
kg as a premedication. They observed adequate 
sedation in 53% of the children in the lower dose 
group at the time of induction versus 66% in 
the higher dose group.12 Cimen and colleagues 
enrolled 62 children (2–6 years of age) scheduled to 

undergo minor elective surgery into a randomized, 
double-blind trial comparing buccal and intranasal 
dexmedetomidine as a pre-induction sedative; 
1 µg/kg dose of dexmedetomidine was given 
in both groups, 45 minutes prior to anesthetic 
administration. Sedation scores were significantly 
higher in the intranasal group, beginning at the 10 
minutes and continuing until the final assessment 
at 45 minutes. Ease of parental separation was 
considered satisfactory in 75.5% of the intranasal 
group, compared to only 16.2% of the buccal 
group.20

In the present study, there was a no statistically 
significant decrease in SBP, DBP and HR from 
baseline up to 60 min after the administration of 
intranasal dexmedetomidine and oral midazolam. 
There was no significant reduction in SpO2 below 
95% in both groups. 

CONCLUSION
Thus from the results of our study, it is concluded that 
premedication with intranasal dexmedetomidine 
had statistically significantly faster onset, and 
lower sedation, behavior and separation scores, 
compared to oral midazolam. Moreover, 2 µg/kg 
dose of intranasal dexmedetomidine has faster 
onset of action than 1 µg/kg.
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Figure 1: Systolic blood pressure

Figure 3: Pulse rate (BPM = beats / min)

Figure 2: Diastolic blood pressure
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