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Is it Impossible to Replace Chloral Hydrate in
Dental Sedation of Pediatric Dentistry in Korea?
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— Abstract

Chloral hydrate (CH) has been used in sedation for over 100 years. CH was first synthesized in 1832, the sedative
properties were observed in 1861. Because of its easy synthesis, its use was widespread since 1869. There is a record of
the use of CH in children as early as 1894. Recently there have been many controversies about safety of CH. Because
of the low cost and relatively safe experience CH has still been used for dental sedation in children. After the US FDA
recommendation in 2006, US pharmaceutical companies no longer produce commercial CH. However, CH has been
used in the form of suspensions prepared from raw materials in many areas of the United States, and reports of adverse
events related to death have continued.

CH is the most commonly used drug for sedation in Korea, and there have been some reports of side effects.

Dexmedetomidine, propofol and midazolam were introduced as an alternative for CH. There are various limitations in
using them in the pediatric dentistry area and there are many things to consider.

The purpose of this review is to analyze the complications of CH and status of use in Korea, and to introduce
alternatives to CH.

Key words : Dental sedation, Chloral hydrate, Sedative alternatives, Safety

I. =2 AR UCH
Z 20| TEHES 0|82k ofgloje| X|aX|Z0| CHE CHAISE

O{2I0|9] X|THk|BE SN 2XE RS HEE AR £ 03 %EE, dexmedetomidine, propofol S0| A7HEALCH
ECh TEH2 o O|RE X7t Of{R2 o200 1ZH CtEt O] 52 AOMK| I FHOM ArESH=0 ACM= o2 7HX|
o XWX 2E HIot7| fIoh 2 77t O] &[0f At TIFHY HotEol e N3 & AFEE BC
of Ar8&le o A=S BOA chloral hydrate(CH)E CHEZX Of0f CHef 2 E YHS S oh=x0|A 2 AL HEIE &M
oI o= 0|Ct SMCHE eHE-gof ot =&=0] AAZ0 = 7t St CHE CHME == U CHRHS ATWSHOR} ST
40| st ALE0[ &0|3t0] of2lojo| X|ap T ol E2]

Corresponding author : Jongbin Kim

Department of Pediatric Dentistry, College of Dentistry, Dankook University, 119 Dandae-ro, Dongnam-gu, Cheonan, 31116, Republic of Korea
Tel: +82-41-550-1921 / Fax: +82-41-550-0118 / E-mail: jbkim0222@dankook.ac.kr

Received January 21, 2020 / Revised February 19, 2020 / Accepted February 15, 2020

XThe authors declare that there is no conflict of interest.

228



J Korean Acad Pediatr Dent 47(2) 2020

e = FA 20| AFRE(O| RCH 2006'H 0= FDA= CH2| Q1 =0l
S7I1E AEN Z2 £FECE ZAY AUS ADSIACHE). 0 F,

=
1. Chloral hydrate 2012@ 0| 4 = AEOILE Ze HEf2| HUE CHE

==
1
L
o =

1) History of chloral hydrate

CHE 18324 XMg eHdEIA2m[1], 1861 CcHel ZIFH £ 2) Adverse event of chloral hydrate
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Table 1. Dental sedative agent and dosage

Pediatric Dentistry  Dentistry for the child

Sedative Agents PDR* 5ihwkn and adolescent*** Sedation****
Hypnotic; 50 mg/kg or 1.5 g/m2.
Chioral Hydrate Max; 1 g/dose 50 - 75 mg/kg.  (PO) 25 to 50 mg/kg. (PO) 40 - 70 mg/kg
Sedative; 8 mg/kg or 250 mg/m2 tid. ~ Max; 1 - 1.5 g/dose Max; 1g/dose (usual range between 750 and 1,500 mg)
Max; 500 mg tid.
(PO) In pediatric dentistry, 1.1 to 2.2 mg/kg
when it is used as a sole drug for anxiety
Hydroxyzine (PO) Sedation; 0.6 mg/kg. control. When it is administered in
HCI Adjust dose according to response. (PO) T -2 mg/kg (PO) T -2 mg/kg conjunction with other
CNS depressants the dose of hydroxyzine
should be reduced by 50%.
(IM) 0.15 mg/kg
Midazolam Injection IM: Sedation/Anxiolysis/Amnesia: Dosages ShOUR.j be d-ecreased. in the
; (IM) 0.15mg/kg ~ (IM) 0.1 - 0.15 mg/kg  presence of cardiorespiratory disease or
(midazolam 0.1 - 0.15 mg/kg, up to 0.5 mg/kg
hydrochloride) PRN MaIX' 10 mg (IN)0.2 - 0.3 mg/kg  (Max; 10 mg/dose) other indicators of increased

responsiveness to benzodiazepines.
(IN) 0.2 mg/kg

26 months: 0.25 - 0.5 mg/kg single dose.

Midazolam Syrup Max; 20 mg. ) i
(midazolam 6 - <16 yrs/: 0.25 mg/kg. ozép.oqrgcrt:g/kg (PO) 0.25 - 1.0 mg/kg (PO) 26 monthzs(,) ?ﬁzgs/ézszs mg/kg. Max,
hydrochloride) 6 months - <6 yrs/Less-Cooperative ’ '
Patients: up to 1 mg/kg.
> 1 yr: Initial; 0.01 mg/kg Dosage has not been definitively
(up to 0.2 mg) IV over 15 sec. (IV) 0.01 mg/kg (up to established.
Flumazenil Titrate: Further inj. of 0.01 mg/kg may be 02 - 05mg 0.2 mg) over 15 sec. Initial doses of 0.01 mg/kg IV have been
(flumazenil) given after 45 sec and repeated at 60-sec ’ ’ maximum total dose of used(Max; 0.2 mg), followed by 0.005 to
up to a Max of 4 additional times, 0.05 mg/kg or 1 mg.  0.01 mg/kg IV(Max; 0.2 mg) every minute
Max Total Dose: 0.05 mg/kg or 1 mg, up to a maximum cumulative dose of 1 mg.

* PDR (Physicians' Desk Reference), ** Pediatric dentistry 5" (Korean Academy of Pediatric Dentistry, Ye Nang INC), *** Dentistry for the child and adolescent:
McDonald and Avery's Dentistry for the child and adolescent 9th ed.(McDonald and Avery, Mosby), **** Sedation: Sedation A guide to patient management
4th ed.(Malamed, Mosby)
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2. Sedative alternatives
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Fig. 1. Disposal procedure of residual drug.



Table 2. Dosage of used dental sedative agent
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CH (mg/kg) Hy Mid (mg/kg) N,O (%)  Mep (mg/kg)
50 50 50< o2 2 01 02 03 30 50 1
mg/kg mg/kg mg

CH 1 1
CH +Hy 1 3 1 3
CH+Hy+N,0 1 1 1 1 1 1
CH+Hy+Mid+N,0 1 5 5 4 1 2 7 4 2 1
CH+Hy+Mid+Mep+N,0 1 1 1 1
Sum 1 8 11 5 3 7 8 4 2 210 1

CH : chloral hydrate, Hy : hydroxyzine, Mid : midazolam, Mep : meperidine

Table 3. Drugs according to cooperation and dental needs

Dental needs Child temperament

Drugs (all oral administration Supplemented with N,0-O, )

Ultrashort (e.g., extract of maxillary Easy
central incisors)
Difficult
Easy
Short (e.g., 1 quadrant of pulps/
crowns) Difficult
Long (e.g., two or more quadrants Easy
of Dentistry) oo
Difficult

Nitrous alone (40 - 50%)

Midazolam alone (0.5 mg/kg)

Midazolam (1.0 mg/kg) + nitrous (50%)
Midazolam (0.5 mg/kg) + meperidine (1.0 mg/kg)
Chloral hydrate (15 - 20 mg/kg)

Midazolam (0.3 - 0.5 mg/kg) + meperidine (2 mg/kg) + hydroxyzine (0.5

- 1.0 mg/kg)

Chloral hydrate (15 - 25 mg/kg) + meperidine (2 mg/kg) + hydroxyzine

(0.5 - 1.5 mg/kg)
Recommend general anesthesia
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