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BACKGROUND:  Objectives: To compare the effect of  buccal mucosa  vs  intramuscular administration of Midazalom
based on the level of anxiety,  sedation, separation, and behavior/induction score;  onset of sedation/ anxiolysis ( time
from administration to first change in sedation/ anxiolysis), length of effective sedation/anxiolysis and side effects/
adverse effect

MATERIALS AND METHODS:  Infants  and children less than 5 years old, seen at the Philippine Heart Center or
congenital heart disease who needs sedation for a diagnostic work-up specifically 2D echo were included in the
study. The group  was  divided into two based on the route of drug administration. Group 1:  Midazolam  administered
via buccal mucosa (Midazolam IV/IM preparation 0.2 mg/kg per dose was administered in between the cheeks and the
gums) and Group 2 :  Midazolam administered via intramuscular injection (Midazolam IV/IM preparation 0.2 mg/kg per
dose was administered intramuscularly).

Study Design:  Randomized  Control Trial
Computer generated randomized sampling was employed.
RESULTS:   Forty-two patients  were included in the study,  with age ranging from 14.55 + 14.36 mos  and  22.95

+ 15. 73  mos in Group I and II respectively. After administration of Midazolam, there was no significant difference
between the two groups with regards to the onset of sedation  and length of effective sedation based on  the  sedation,
separation and behavior scoring. However, based on anxiety score, there was a significant difference between the
two groups,  with group 1 noted to be less anxious and with more prolonged effect. Drowsiness was the only side
effect noted on both groups.

CONCLUSION:  IM/IV preparation of  Midazolam administered via the buccal mucosa could offer a less painful,
safe and equally effective alternative route in achieving sedation and anxiolysis  in infants and children  with congenital
heart disease undergoing diagnostic procedures like 2D-echo.

Correspondence:  Ma.Rowena C. Sanchez, MD. Division of Pediatric Cardiology.
Philippine Heart Center, East Avenue, Quezon City, Philippines 1100

Original Article

     Phil Heart Center J 2005;11:31-33

Keywords:   Mouth Mucosa; Buccal Mucosa; Midazolam; Pediatrics;

M amnesia preoperatively or during procedures. It has a rapid
onset and its relatively short half-life is associated with rapid
recovery,1 thus making it ideal for conscious sedation during
diagnostics.  It is  water soluble  that becomes lipid soluble at
physiologic pH, allowing it to cross the blood brain barrier.
Its route  of administration is via  IV, rectaI and  IM, with IM
having the slowest absorption.2    All of this routes are invasive
to the child.

Lately, several studies have been conducted regarding
intranasal administration of  midazolam3.  However , it can
cause nasal discomfort due to its quantity, pain  and potential
damage to the nasal mucosa.

It was also reported that some practitioners use midazolam
injectable solution often mixed with fruit juices and given
orally  as premedicant in both adult and children4.  Another
study by Wilson was published regarding oral midazolam at
0.5 mg/kg as a safe and acceptable form of sedation for
pediatric dental patients.

inor diagnostic procedure like 2D Echo may not
cause significant pain but rather  anxiety not only to
the infants and children but also to the parents and

physician as well. This procedures could provoke untoward
reactions like hypoxic spell in infants and children with
cyanotic congenital heart disease. Thus,  sedative drugs play
a very important role in these  special type of patients not only
to alleviate  pain and anxiety but also  to be able to accurately
perform a very important diagnostic procedure like 2D-echo.

There are already several available sedative drugs in the
market, but the problem lies on its availability, convenience,
ease of administration and safety when given in pediatic
population.

Benzodiazepines are commonly used  for sedation, with
midazolam as the most widely used  and accepted agent.
Midazolam is currently indicated for sedation, anxiolysis, and
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    A study by  Kutlu on, “ Buccal Midazolam for
Treatment of Prolonged Seizure in Children” showed
midazolam at 0.3mg/kg per dose had 50% drug efficacy in
patients  with status epilepticus, and 100% response  in
patients with convulsion of less 30 min duration. Seizure
episode was controlled within 3 minutes.  Another study by
Marshall on, “Effectiveness of  Oral Midazolam as Dental
Pre-Operative sedative and  Hypnotic” showed  an ideal  dose
of  0.6mg/kg,   with sedation occurring with 15 minutes and
lasting for about  30 to 40 minutes.

During review of literatures, no local study was published
comparing buccal and intramuscular administration of
midazolam.

Thus, this  study was conducted to determine whether
buccal mucosa administration of midazolam is equally
effective compared  with intramuscular administration  of
midazolam in achieving  sedation and anxiolysis in infants
and children undergoing diagnostic procedures.  If true, this
may open a a less painful  but equally effective  alternative
route in  achieving  sedation  and anxiolysis in infants and
children with congenital heart disease undergoing a diagnostic
procedure.

Objectives:
To compare the effect of  buccal mucosa  vs  intramuscular
administration of Midazalom based on the following:

1. Anxiety, Sedation, Separation and Behavior
Score

2. Onset of sedation/ anxiolysis ( time from
administration to first change in sedation/
anxiolysis)

3. Length of effective sedation/anxiolysis
5.   Side effects/Adverse effect

A comparative randomized controlled study was
conducted in  42 children less than five years old   seen at the
Philippine Heart Center for  congenital heart disease as an
out-patient, who needs sedation for a diagnostic work-up
specifically  2D echo. They were randomly allocated to receive
midazolam IV/IM preparation 0.2mg/kg per dose administered
either  via buccal mucosa in between the cheeks and the gums
(Group I) or administered intramuscularly  (Group II). The
study protocol was  approved by the Medical Ethics
Committee of the hospital. A signed consent was obtained
from the parents/guardian before any procedures were done.

Degree of  anxiety, sedation, separation and induction  was
scored  ( Table 1 ). Scoring was obtained by a blinded observer,
initially before the medication was given,  and second during
the time from first change in sedation, and third during the
time when   level of sedation was decreasing.  The heart rate,

Materials and Methods

Table 1.   Patient scores for Degree of Sedation and Level of Anxiety
( Lammers,2002).

Anxiety Score
1.    None, playful
2.    Little, easily reassured
3.     Moderate, not easily reassured
4.    Excessive, crying, combative

Sedation Score
1. Asleep
2. Very drowsy, slowly responds to commands or

stimulation
3. Drowsy, readily responds to commands or

stimulation
4. Awake, calm, quiet
5. Alert and active

Separation Score
1. Easy separation
2. Whimpers but is easily reassured, not clinging

to parents
3. Cries and cannot be easily reassured but not

clinging to parents
4. Crying and clinging to parents

Behavior/Induction Score
1. Excellent ( unafraid, cooperative, accepts

procedure readily )
2. Good ( Slight fear the procedure, easily

reassured )
3. Fair ( moderate fear of the procedure, easily

reassured )
4. Poor ( terrified, crying, combative )

respiratory rate, blood pressure  and side effects were likewise
recorded.

Analysis of data was performed using  Mann-Whitney
U-test and Wilcoxon Match Pairs.  A p value of < 0.05  was
considered significant.

Forty-two patients  were included in the study,  with age
ranging from 14.55 + 14.36 mos  and  22.95 + 15. 73  mos in
Group I and II respectively . Group I have a younger
population, thus weigh less compared to group II (Table 2).

 Baseline scoring for both groups were comparable except
for  the separation scoring. Group II were more difficult to
separate than group 1 probably because they were older, and
are more aware of the unfamiliar faces and places. Thus,
subsequent statistical  analysis were done based on the
magnitude of change.

Results



After administration of  midazolam,  there was no
significant difference between the two groups with regards to
the onset of sedation  and length of effective sedation based
on  the  sedation, separation and behavior scoring. However,
based on anxiety score, there was a significant difference
between the two groups,  with group 1 noted to be less anxious
and with more prolonged effect ( Table 3 ).

Vital signs recorded on both group remained stable
throughout the study. Drowsiness was the only side effect
noted on both groups.

Conclusion
IM/IV preparation of  Midazolam administered via the

buccal mucosa could offer a less painful, safe and equally
effective alternative route in achieving sedation and anxiolysis
in infants and children  with congenital heart disease
undergoing diagnostic procedures like 2D-echo.

P value < 0.05  considred to be significant.

Characteristics       Group 1               Group II               P value
Mean SD           Mean        SD

Age 14.55      14.37       22.95    15.73      0.078
Weight (Kg) 7.8          3.19         10.36     4.05       0.028
Sex Number %           Number    %
       Male 9              21           10     23
       Female 13            30           10     23

Table 2. Demographic Characteristics of Patients

Response

Anxiety Score
1) Baseline
2) Onset of sedation
 P value (# 1 vs #2)
3) Time of decrease
level of sedation
  P value (#1 vs # 3)

Sedation Score
1) Baseline
2) Onset of sedation
P value (# 1 vs #2)
3) Time of decrease
level of sedation
P value (#1 vs # 3)

Separation Score
1) Baseline
2) Onset of sedation
 P value (# 1 vs #2)
3) Time of decrease
     level of sedation
P value (#1 vs # 3)

Behavior  Score
1) Baseline
2) Onset of sedation
 P value (# 1 vs #2)
3) Time of decrease
     level of sedation
P value (#1 vs # 3)

Group I
Mean, SD

3.00  +/-  0.62
1.27 +/-   0.45
0.0001
  2.32  +/-  0.57

0.0026

4.86  +/-  0.35
3.14  +/-  1.17
0.0001
3.77  +/-  0.87

0.0004

2.82+/-  0.50
1.41  +/-  0.59
0.0000
0.31  +/-  0.57

0.0382

3.23+/-  0.53
1.32  +/-  0.57
0.0001
2.59  +/-  0.73

0.0051

Group II
Mean,SD

3.00   +/-  0.32
1.65   +/-  0.67
0.0002
2.65  +/-  0.59

0.0277

4.95  +/-  0.22
3.25  +/-  0.71
0.0001
3.65  +/-  0.93

0.0015

3.25+/-  0.44
1.60  +/-  0.60
0.0001
0.45  +/-  0.69

0.0218

3.10+/-  0.31
1.65  +/-  0.75
0.0003
2.80  +/-  0.41

0.0277

P value

0.727
0.050

0.025

0.347
0.903
0.494

0.007
0.159

0.540

0.305
0.113

0.216

Table 3.   Comparison of Response to Treatment

P value < 0.05  considred to be significant
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