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Comparison of Intranasal, Oral, and Rectal
Midazolam for Premedication in Children
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Soo 11 Lee, M.D. K

Department of Anesthesiology, College of Medicine, Dong-A University, Pusan, Korea

Background: When appropriate premedication is required for pediatric patients, the route of drug
administration and the patient’s age may affect the drug response. This study was designed to evaluate
the premedicative effects of intranasal, oral, and rectal midazolam in preschool(1~6 year) and school
(6.1~ 10 year) ages. .

Methods: One hundred fourteen children aged 1~ 10 years were randomly allocated into three groups
to receive midazolam via intranasal (0.3 mg/kg), oral (1.0 mg/kg), or rectal (1.0 mg/kg) route. Sedation
scores were evaluated at the arrival in preanesthetic room, drug administration, 5, 10, 20 and 30 min
after drug administration, separation from parent, mask application, and induction with inhalational agent.
Time to sedation scores of 3 and 4 and time to complete recovery from general anesthesia were recorded.

Results: At the drug administration, the incidence of crying was significantly higher in nasal group
than in oral and rectal groups, especially in pre-school age group (87.5, 23.5. 40.9% for nasal, oral and
rectal groups, respectively). At 5, 10 and 20 min after drug administration, sedation scores were
significantly higher in nasal and rectal groups than in oral group. At separation, mask application and
inhalational induction, sedation scores were significantly higher in oral and rectal groups than in nasal
group. Time to sedation score of 3 and time to complete recovery were significantly longer in oral group
than in nasal and rectal groups.

Conclusions: In pre-school age, almost all the children cried at drug administration in nasal group,
and onset and recovery were prolonged in oral group, so rectal route was suitable. In school age, nasal
route was appropriate because of the lower frequency of crying at the drug administration and rapid
onset and recovery. In overall age, rectal route was better because of the lower frequency of crying
and rapid onset and recovery. This study suggests that administration route should be considered
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according to the age of pediatric patient to obtain appropriate premedication for pediatric patients.

(Korean J Anesthesiol 1998; 34: 730~738)
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rectal.
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Table 1. Sedation Scoring System

Criterion score

Agitated cling to the parent andfor crying // refuse mask 1

Alert awake but not clinging to the parent, may whimper but not 2
crying, anxious // refuse mask but accept with percusion -

Calm . sitting or lying: with eyes open, relaxed // accept mask 3

Drowsy eyes closed but reponds to minor stimulation // accept mask 4

Asleep dose not respond to minor stimulation // accept mask 5

Table 2. Demographic Data

Intranasal Oral ‘ Rectal

Age (year) .

Pre-school age 27%14 3.0%14 27+1.6

School age . 73%15 76t14 81+1.3

Total 4,7+2.7 52+%27 50+3.1
Sex (M/F, n)

Pre-school age 19/ 5 9/ 8 12/10

School age 8/10 6/10 8/ 9

Total 27/15 15/18 20/19
Weight (kg)

Pre-school age 13.3+34 152+%4.1 144149

School age 23.2+48 250£5.8 272168

Total 17.5+6.4 200%7.0 20.01+8.6
Height (cm)

Pre-school age 97.0+17.1 956+14.2 95.81+20.1

School age 119.6+78 121.9+11.0 124.01+10.5

Total 106.7+17.8 1084184 108.1+21.7
Anesthetic duration (min)

Pre-school age 77.3+£33.1 58.8+28.1 80.81+36.6

School age 83.1+36.4 70.6+35.8 75.9+38.9

Total 79.7+34.3 64.5+t32.1 78.7+37.2
Main anesthetics(P/E, n)

Pre-school age 14/10 12/5 13/ 9

School age 14/ 4 14/2 11/ 6

Total 28/14 26/7 24/15

All values are expressed as mean=tSD, but frequency in sex and main anesthetics variable, P/E: Propofol/Enflurane
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Table 3. Incidence of Crying

Intranasal Oral Rectal

Drug administration

Pre-school age 21/24 (87.5)* 4/17 (23.5) 9/22 (40.9)

School age 6/18 (33.3) 4/16 (25.0) 2/17 (11.8)

Total 27/42 (64.3)* 8/33 (24.2) 11/39 (28.2)
Separation

Pre-school age 1/24 4.2) 2/17 (11.8) 0/22 (0.0)

School age 1/18 (5.6) /16 (0.0) 0/17 (0.0)

Total 2/42 (4.8) 2/33 (6.1) 0/39 (0.0
Induction

Pre-school age 6/24 (25.0) 1/17 (5.9) 1/22 (4.6)

School age 0/18 ( 0.0) 0/16 (0.0) 1/17 (5.9)

Total 6/42 (14.3) 1/33 (3.0) 2/39 (5.1)

All values are expressed as frequency of cryingftotal number (% of crying). p<0.05 ; *: intranasal vs oral & rectal
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Table 4. Time and Frequency to Sedation Score 3, 4 and Recovery Time

Intranasal

Oral Rectal

Time to score 3 (min)

Pre-school age 7.5+£2.5 (24/24)
School age 7.0+29 (17/18)
Total 7.3+2.6 (41/42)

14.7+7.4% (17/17)
15.7+7.4% (16/16)
15.2+£7.3% (33/33)

9.0+2.1 (22/22)
82+2.5 (17/17)
8.6+2.3 (39/39)

Time to score 4 (min)
Pre-school age
School age
Total

11.5+49 (2/24)
10.8+4.1 (6/18)
11.0+4.0 (8/42)

25.0+6.6" ( 8/22)
16.7+7.1 Q117"
19.4+7.9% (25/39%

39.0£9.6% ( 3/17)
26.0%8.0* (11/16)
28.8+9.7* (14/33%)

Recovery time (min)

Pre-school age 19.24+93
School age 12.9+9.0
Total 16.5+9.6

24.1+124° 13.6+7.4
31.5+19.5* 21.1+99
27.7+16.4* 16.8+9.3

All values are expressed as mean+SD (number of frequency/total number). p<0.05 ; *: oral vs intranasal & rectal,
#: rectal vs intranasal, $: rectal vs oral, &: oral vs intranasal
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Fig. 1. Sedation scores of pre-school aged patients at each
time. There are significant differences between * and #(p
< 0.05). before : before drug administration, drug : at drug
administration, 5, 10 and 20 min : 5, 10 and 20 minutes
after drug administration, sep : at separation from parent,
mask : at mask application, ind : at inhalational induction.
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Fig. 2. Sedation scores of school aged patients at each
time. There are significant differences between * and #(p
<0.05). before : before drug administration, drug : at drug
administration, 5, 10 and 20 min : 5, 10 and 20 minutes
after drug administration, sep : at separation from parent,
mask : at mask application, ind : at inhalational induction.
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Fig. 3. Sedation scores of all patients at each time. There
are significant differences between * and #(p <0.05). before
: before drug administration, drug : at drug administration,
5, 10 and 20 min : 5, 10 and 20 minutes after drug admi-
nistration, sep : at separation from parent, mask : at mask
application, ind : at inhalational induction.
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Table 5. Overall Efficacy and Safety

Intranasal Oral Rectal
Excellent/Good/Poor Excellent/Good/Poor Excellent/Good/Poor
Pre-school age 54.2/25.0/20.8 64.7/29.4/ 59 50.0/40.9/9.1
School age 50.0/27.8f22.2 50.0/37.5/12.5 52.9/41.2/5.9
Total 52.4/26.2/21.4 57.6/33.3/ 9.1 51.3/41.0/7.9

All values are expressed as % in each group. Excellent: sedation score =3, Sp02295% and no crying. Good: sedation
score=2, SpO2= 95% and no crying. Poor: sedation score<1 or Sp02<95% or crying.
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