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In pediatric dentistry, chloral hydrate is habitually selected for sedation of uncooperative children. Although
chloral hydrate has been used for decades, vatious adverse effects ate reported and necessity for new alternative
drugs has increased. Dexmedetomidine was approved by FDA for sedation at intensive care units (ICU) in
1999. Compared to conventional sedative drugs, dexmedetomidine has not only analgesic and sedative effects
but also it barely suppresses the respiratory system. Due to these characteristics, dexmedetomidine is known
as safe sedative drug for children and elderly patients. Furthermore, approved by KFDA in 2010 in Korea,
the frequency of sedation using dexmedetomidine is increasing. However, due to its intravenous administration
method, it was difficult to apply in pediatric dentistry. Recently, intranasal administration method was introduced
which might be a new possible alternative of oral sedation.

In this study, we compare the mechanisms, pros and cons of chloral hydrate and dexmedetomidine, introducing
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new possibilities.
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INTRODUCTION

Visiting dental clinic is scary for young children. This
means that sedation could be helpful for them, and many
efforts have been made to this day. Oral sedation using
chloral hydrate is universally used in pediatric dentistry.
The main reasons were long time experience, easy
application method and decreased rejection of children
and their parents [1]. However, various adverse effects
have been reported [2] and social attitudes have changed.
This increased the necessity for development of more
comfortable and safer drug.

The purpose of the present study is to identify the
adverse effects of chloral hydrate and to introduce the
recent advances of dexmedetomidine as an alternative

sedative drug.
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CHLORAL HYDRATE (Pocral®, Hanlim Pharmaceu-
ticals Inc., Seoul, Korea)

Chloral hydrate, synthesized by German chemist Justus
von Liebig, was clinically used from 1890 [3]. Chloral
hydrate is rapidly converted into trichloroethanol and
induces sedative effect through inhibitory action on the
cerebral hemisphere of central nerve system [4,5].

Chloral hydrate is the most frequently prescribed drug
for children and 50-75 mg/kg as sleep inducing dosage
without severe adverse effects on respiratory and cardio-
vascular system is recommended [6]. In 1991, Greenberg
et al, [7] reported, administration of 80-100 mg/kg re-
sulted in adverse effects as nausea (14 patients), paradoxi-
cal agitation (7 patients), symptoms of respiratory system
(4 patients) in 23 out of 295 children (average age; 2.2
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y). On the other hand, 40-70 mg/kg was administered to
111 children (average age; 1.9 y) with mild brain, liver
and kidney diseases. Despite the mild systemic diseases,
no adverse effects associated with chloral hydrate were
observed. In another study, use of 75-100 mg/kg chloral
hydrate showed decrease of oxygen saturation in 9% of
patients [8]. Considering these results, following the
recommended dosage is regarded as an important factor
for safety.

However, trichloroethylene, metabolite of chloral hy-
drate, was reported as a potential factor of carcino-
genicity [9]. In addition, on drugs which have been prac-
tically used without approvals, the Food and Drug
Administration (FDA) forced the pharmaceutical com-
panies to receive approval process in June 2006, and
prohibited the merchandising of drugs without approvals
[10]. Therefore, pharmaceutical companies in America
determined production suspension of chloral hydrate in
June 2012.

Nevertheless, chloral hydrate is clinically used in
several countries including Republic of Korea. It is being
avoided by clinicians because of adverse effects such as
difficulty of administration due to bitterness, nausea, gag
reflex, delusion, severe anxiety and long duration, un-
predictable effects [11].

DEXMEDETOMIDINE

1. Dexmedetomidine hydrochloride (Orion Pharma,
Turku, Finland)

Dexmedetomidine was approved by FDA for sedation
of adult patients at intensive care unit (ICU) at 24"
December, 1999. In Korea, it is used since the approval
by Korea Food & Drug Administration on June 2010 [12].

Benzodiazepine and propofol, which have been used
frequently, mainly affect gamma-aminobutyric acid
(GABA) [13,14]. On the other hand, dexmedetomidine
is a selective a,-adrenergic agonist and induces sedative
effect by affecting ar-adrenergic receptor of central

nervous system and cerebrospinal system [15,16]. The
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half-life is 2-3 hours and in case of condition sensitive
half-life, 4 minutes on 10 minutes of continuous admini-
stration and 4 hours on 8 hours of continuous administra-
tion [17]. This short half-life is an advantage that makes
it available for intravenous administration. Dexmedetomi-
dine is rapidly distributed, mainly metabolized at liver,
excreted through urine and stool [17].

Dexmedetomidine maintains airway, spontaneous re-
spiration during sedative action and reactivity to CO,
increase and hypoxia, reduces dose of anesthetic drug and
inhibits tachycardia [18]. Due to low effect on respiratory
function, dexmedetomidine could be very valuable for
sedations of children and elderly with weak pulmonary
function [19,20]. In 2001, Maze et al, [21] reported
decrease in dosage of dexmedetomidine is necessary for
patients with liver disease, while it is not necessary for
patients with kidney disease. In 2014, Choi et al, [22]
reported no difference in complications between the
younger group (average age; 56 years old) and the older
group (average age; 78 years old) in a study on 50 patients
(age; 20-95 y). Tobias et al, [23] reported safe usage of
dexmedetomidine in infants and children in 2002. Brady-
cardia and hypertension was reported in 5-16% of patients
associated with dosage of dexmedetomidine. No addi-
tional drug treatment for hypertension was necessary and
no adverse effect was found [24,25].

Despite many advantages of dexmedetomidine, intra-
venous administration is a big obstacle for pediatric den-
tistry.

In the aspect of bioavailability, administration through
nasal cavity and oral mucosa showed 82% level compared
to intravenous administration, reaching the highest blood
concentration within 1.5 hours [26]. In the same study,
however, oral administration showed 16% bioavailability
due to first-pass effect. In 2007, Yuen et al, [27] reported
satisfactory sedative effect of dexmedetomidine by
intranasal administration. Therefore, clinical application
of dexmedetomidine by intranasal spray is considered as
possible alternative of noninvasive sedation for pediatric

dental care.
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CONCLUSION

General methods for sedation in dentistry are oral
administration of antianxiety drugs, N>O/O, inhalation,
intravenous administration, analgesic administration. In a
sense, usage of various drugs and sedation in dentistry
implies deficiency of large sized, well controlled
comparative studies about different sedations. The first
controversy about oral sedation is safety of Pocral”.
Using Pocral” is gradually inhibited in America due to
adverse effect on liver function of children. The second
controversy is use of benzodiazepine. Although single
dose by oral and sublingual administration of triazolam
approved by FDA for treatment of insomnia showed
effective and safe sedation on patients with moderate
anxiety, incremental dose administration and occasional
compound use with other sedatives are becoming general.

Recent change was made in sedation for children by
utilizing of dexmedetomidine using other methods than
intravenous administration. When using intravenous ad-
ministration, such drug has rapid onset and short duration
and often requires infusion pump for control and main-
tenance of drug effect. Attempts are generally made for
intravenous sedation, however, intranasal dexmedeto-
midine sedation can be useful in terms of accessibility
and efficiency. Nevertheless, intranasal dexmedetomidine
sedation is likely to induce comparatively deep sedation.
Therefore, dental team should be equipped with proper
monitoring devices (blood pressure, pulse, respiration)
and emergency medical devices, and should be fully
aware of emergency situations and skilled in airway
management including mask ventilation. If we follow the
guidelines for sedation and are prepared for deeper
sedation, intranasal dexmedetomidine spray sedation will
lead to satisfactory dental treatment to both dentist and
parents of patients by its efficiency and safety about

sedation.

REFERENCES

1. Yang YM, Shin TJ, Yoo SH, Choi SC, Kim JY, Jeong
TS. Survey of sedation practices by pediatric dentists. ]
Korean Acad Pediatr Dent 2014; 41: 257-65.

2. Malviya S, Voepel-Lewis T, Prochaska G, Tait AR
Prolonged recovery and delayed side effects of sedation
for diagnostic imaging studies in children. Pediatrics 2000;
105: e42.

3. Liebig J. Ueber die verbindungen, welche durch die
einwitkung des chlors auf alkohol, aether, Glbildendes gas
und essiggeist entstchen. Annalen der Physik 1832; 100:
243-95.

4. Chowdhury J, Vargas KG. Comparison of chloral hydrate,
meperidine, and hydroxyzine to midazolam regimens for
oral sedation of pediatric dental patients. Pediatr Dent
2005; 27: 191-7.

5. Davila JM, Herman A, Proskin H, Vitale D. Comparison
of the sedative effectiveness of two pharmacological
regimens. ASDC ] Dent Child 1993; 61: 276-81.

6. Boswinkel JP, Litman RS. Sedating patients for radiologic
studies. Pediatr Ann 2005; 34: 650-4, 6.

7. Greenberg SB, Faerber EN, Aspinall CL. High dose chloral
hydrate sedation for children undergoing ct. ] Comput
Assist Tomogr 1991; 15: 467-9.

8. Cortellazzi P, Lamperti M, Minati I, Falcone C, Pantaleoni
C, Caldiroli D. Sedation of neurologically impaited children
undergoing MRI: a sequential approach. Paediatr Anaesth
2007; 17: 630-6.

9. Smith MT. Chloral hydrate warning. Science 1990; 250.

10. Meadows M. The fda takes action against unapproved
drugs. FDA Consum 2006; 41: 34-5.

11. Wilson S, Hosey MT, Costa LR. Sedation of pediatric
patients for dental procedures: The united states, european,
and south american experience. Pediatric Sedation Outside
of the Operating Room 2015; 423-59.

12. Yoon JY, Kim CH. Dexmedetomidine: Clinical use. ]
Korean Dent Society Anesthesiology 2013; 13: 61-166.

13. Pisalchaiyong T, Trairatvorakul C, Jirakijja J, Yuktarnonda

W. Comparison of the effectiveness of oral diazepam and

http://www.jdapm.org 3



Jongbin Kim, et al

14.

15.

16.

17.

18.

19.

20.

midazolam for the sedation of autistic patients during
dental treatment. Pediatr Dent 2005; 27: 198-2006.
Sivilotti ML, Messenger DW, van Vlymen |, Dungey PE,
Murray HE. A comparative evaluation of capnometry
versus pulse oximetry during procedural sedation and
analgesia on room air. CJEM 2010; 12: 397-404.
Munoz R, Betry D. Dexmedetomidine: Promising drug
for pediatric sedationr. Pediatr Crit Care Med 2005; 6:
493-4.

Kamibayashi T, Maze M. Clinical uses of @z-adrenergic
agonists. Anesthesiology 2000; 93: 1345-9.

Venn R, Karol M, Grounds R. Pharmacokinetics of dex-
medetomidine infusions for sedation of postoperative
patients requiring intensive care. Br | Anaesth 2002; 88:
669-75.

Lin I, Guo X, Zhang MZ, Qu (], Sun Y, Bai J.
Pharmacokinetics of dexmedetomidine in chinese post
surgical intensive care unit patients. Acta Anaesthesiol
Scand 2011; 55: 359-67.

Yu C, Li S, Deng F, Yao Y, Qian L. Comparison of
dexmedetomidine/fentanyl with midazolam/fentanyl com-
bination for sedation and analgesia during tooth extraction.
Int ] Oral Maxillofac Surg 2014; 43: 1148-53.

Jung JH, Lee DW, ILee S, Yi JW. Dexmedetomidine is
a very safe and useful drug for sedation during third molar

extraction, easily reversed with verbal or physical stimuli.

4 J Dent Anesth Pain Med 2015 March; 15(1); 1-4

21.

23.

24.

25.

26.

27.

Int ] Oral Maxillofac Surg 2014; 43: 131-2.

Maze M, Scarfini C, Cavaliere F. New agents for sedation
in the intensive care unit. Crit Care Clin 2001; 17: 881-98.
Chot Y], Baik JW, Ro Y]. Effect of age on optimal clinical
dose of dexmedetomidine sedation. ] Korean Dent Society
Anesthesiology 2014; 14: 151-5.

Tobias JD, Betkenbosch JW. Initial experience with
dexmedetomidine in paediatricaged patients. Paediatr
Anaesth 2002; 12: 171-5.

Mason KP, Zurakowski D, Zgleszewski S, Prescilla R,
Fontaine PJ, Dinardo JA. Incidence and predictors of
hypertension during high-dose dexmedetomidine sedation
for pediatric mri. Paediatr Anaesth 2010; 20: 516-23.
Mason KP, Zurakowski D, Zgleszewski SE, Robson CD,
Carrier M, Hickey PR, et al. High dose dexmedetomidine
as the sole sedative for pediatric mri. Paediatr Anaesth
2008; 18: 403-11.

Anttila M, Penttild ], Helminen A, Vuorilehto I, Scheinin
H. Bioavailability of dexmedetomidine after extravascular
doses in healthy subjects. Br ] Clin Pharmacol 2003; 56:
691-3.

Yuen VM, Irwin MG, Hui TW, Yuen MK, TLee LH. A
double-blind, crossover assessment of the sedative and
analgesic effects of intranasal dexmedetomidine. Anesth

Analg 2007; 105: 374-80.



