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— Abstract

dental treatment.

Midazolam is a short-acting benzodiazepine that is widely used in pediatric dental sedation. However, its clinical ef-
fectiveness as an intravenous sedative agent in children has not been widely documented. A retrospective study was
conducted to evaluate the efficacy and safety of intravenous midazolam and nitrous oxide inhalation sedation in pediatric

The subjects were 115 patients (118 cases) who received dental treatment under intravenous midazolam and nitrous
oxide inhalation sedation. Demographic factors, general health status, sedation time, midazolam and nitrous oxide dos-
age, and success rate of sedation were evaluated from electronic medical records.

Behavioral management was the main reason of choosing sedation. Mean duration of sedation was 56.7 minutes for
surgical treatment, and 744 minutes for restorative treatment. The initial dosage of intravenous midazolam was 0.051 +
0.019 mg/kg. In 34 cases (28.8%), additional midazolam of 0.036 + 0.057 mg/kg was delivered during the treatment. The
concentration of nitrous oxide was maintained between 40% and 50%. The success rate of sedation was 99% (n = 117).
In 1 case, laryngospasm occurred and the patient was reversed with benzodiazepine antagonist, flumazenil.

Intravenous midazolam sedation with nitrous oxide was shown to be clinically effective for the dental treatment in chil-
dren, if administered by trained personnel and patients are carefully selected in accordance with guidelines.

Key words : Intravenous sedation, Midazolam, Nitrous oxide, Behavior management
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Table 1. ASA physical status classification system

Ql= 7|20 HHtALY| Oft 7| =
TG o X|IHKE M & 8A|Zte

Al

Definition

ASA | A normal healthy patient
ASA I A patient with mild systemic disease
ASA Il A patient with severe systemic disease

A patient with severe systemic disease that is
ASA IV .

a constant threat to life
ASA V A moribund patient who is not expected to

survive without the operation

ASA : American society of anesthesiologists
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Table 4. Sex distribution of cases

ASA | ASA I Total Sex Number of patients (n) Percentage (%)
Surgical treatment 95 (92.2%) 3 (20.0%) 98 (83.1%) Male 68 59.1
Restorative treatment 7 (6.8%) 10 (66.7%) 17 (14.4%) Female 47 409
Etc 1(1.0%) 2 (13.3%) 3 (2.5%) Total 115 100
Total 103 (100%) 15 (100%) 118 (100%)

ASA : American society of anesthesiologists

Table 3. Number of teeth treated in a single sedation

Table 5. Age distribution of cases

Number of teeth (n) Frequency (n) Percentage (%) Age (year) Number of patients (n) Percentage (%)
1-3 13 764 0-4 5 42
4-6 2 11.8 5-9 72 61.0
>7 2 11.8 10-13 41 34.8
Total 17 100 Total 118 100




J Korean Acad Pediatr Dent 47(1) 2020

3. %ol X2 B MU A

DE oixts MFE S KB A © M2 452 Eof ofaA
BHE M3 U HMAY MEfE Hotsigict MANMo=z HAs
SHXHE ASA |, LAl 22X 7t gl d0jst MAlEs HEo|
A A= ASA IISE 23811, 103H(89.6%)0] ASA |, 12

F(10.4%)0| ASA 112

o =
(97.5%)2 71 B, MAUXOl J|gHO 2 23
XX 27t b5 BRI 2H(1.7%), 7|&=0| HAlORE 8 K|
2 MIIE ZHSIYE SXROAM CHHEQ AFHOZN AL E

BR7H14(08%) 2 2E | ACHTable 6).

5. K ZAIZE B ZE Al

QUMY X|ZE AlHst A2 BT K2 AIZH2 31.282(H4 :
5-1302)0|Cl =8 X522 42 HH K& AZt2 41768

(2l : 10 - 1402)0| ALt ZIZPA|ZH2 QIHH X290 HP BT
56.69= (P : 252 - 145&2)0|Q1, X|0t24 K|29| AL T

EHO =
[=ian —
74412 (42| : 352 - 1702)2 2 LtEHCHTable 7).
Z=71™ 91 midazolam &0

Midazolam?@| X7| £0] & =718l

LIEtSCHTable 8). Midazolam@| &7t &

E0]= 3474(28.8%) 01| A
Sol& QY X|Z2o 4

Table 6. Purpose of applying sedation

P 247 (245%)0 M AIEEAD, =HX| 20| M= 102(58.8%)Ol
M A ALt 13| 507 2274(18.6%), 23] FEO 7t 724(5.9%), 3
8|S 0{7} 27(1.7%) S = LIEFSED A[CH 63| 7HX| F0{SIQICE X
7| 8% £0] = FI}H02l midazolam FO7HX|Q] H A7t

13202 TAFE|QALY,
7. Midazolam £2f

Midazolam@| x7| £0f 222 HA
2 LIEtReH FIHEQ &0
kgs =2 FOIRICE & FOf
2 ZAE|RUCHTable 8).

= 0.051 + 0.018 mg/kg2
= H@XO=2 0036 + 0.057 mg/
E 832 0062 + 0.003 mg/kg2

— o

VE|

8. OfMotEA0 B0 3

2
u

[m]
A sk

H|Z 7= 2H(Nasal prong)E Sl £ 27t 6371(53.4%),
H|Z DA (Nasal mask)2 E£0{st A7t 5574(46.6%)2 LtE}
A =02 x|}

LACH Ch550] Z20A 40 - 50%0] OFAHS}
ACH OISR B9 'a He AdsiyoLt Aameizol 2o
7h BEE|0] 100%2 AAE E0f3l1 K22 TS AR} 3

U EXot ALt

9. 83E

= 11879 38 & 11740 X229 BT 0] ZIHHO|
HEHOZ AHEUCE 149 T 7|22t BHE T
MEOE Q) X|E7t BEEACE Y 3t X8O dSES
99%E LFEFSICE

Table 8. Mean dosage of intravenous midazolam

Number of patients (n) Percentage (%) Case (n) Dosage (mg/kg)
Behavior management 115 97.5 Initial dosage 118 0.051 + 0.019
G/A contraindication 2 1.7 Additional dosage 34 0.036 + 0.033
Previous G/A failure 1 0.8 Total dosage 118 0.062 + 0.033
G/A : General anesthesia
Table 7. Mean and standard deviation of duration of treatment and sedation

Surgical treatment Restorative treatment Others
Mean + S.D. (min)

Duration of treatment 31.28 + 22.54 41.76 + 36.05 15.00 + 5.00
Duration of sedation 56.69 + 22.98 7441 £ 3422 35.00 £ 5.00
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