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01 Background and Purpose

With the growing use of dental implantation in the field of dentistry, the need for behavioral control in pediatric
patients and patients with special health care needs is increasing. Dental sedation has also been receiving
heightened attention. As dental sedation become more widely used in dental clinics, positive effects, such
as control of anxiety and pain, have been noted. However, concurrent reports of side effects and severe
complications related to dental sedation have also been on the rise.

In response to this, dentists established the “Dental Sedation Clinical Guideline” at the Korean Academy of
Dental Sciences in April 2010 in order to promote the practice of more effective and safer dental sedation. In
December 2010, they published the “Dental Sedation Clinical Guideline and Manuals” in order to increase the
practical usage of the clinical practice guidelines in the dental clinic.

The revision of Dental Sedation Clinical guidelines in the Clinic was needed because it had been 5 years since
the establishment of the original guidelines. The Korean Dental Society of Anesthesiology proposed a revision
in 2014, and as a result, “Evidence-based Recommendations for Dental Sedation in the Clinic 2015” was
revised by researchers who were recommended by the Korean Academy of Dental Sciences. These revised
new clinical guidelines reflect new evidences of dental sedation more accurately than the 2010 version. Based
on evidence obtained from clinically useful questions (PICOH), a hybrid method that combined novel and
adaptive development was used for developing the guidelines.

Dental Sedation Clinical Guideline Revision Committee_2015

Recommended society affiliation specialization
The The Korean Dental Society of Hyun Jeong . . .
Chairman Anesthesiology Kim Seoul National University Dental Anesthesiology
The member Korean Academy of Advanced So-Youn N _ )
of committee  General Dentistry An Won Kwang University Pediatric dentistry
The member Korean Association for Disability ~ Kwang-Suk ) N .
of committee  and Oral Health Seo Seoul National University Dental Anesthesiology
The member The Korean Association of Oral ~ Kyung-Gyun Hanyang University Oral and Maxillofacial
of committee  and Maxillofacial Surgeons Hwang vang Surgery
The member The Korean Academy of Implant ~ Deok-Won Kyung Hee Unllversﬂy Oral and Maxillofacial

. . Dental Hospital at
of committee Dentistry Lee Surgery
Gangdong

The member The Korean Academy of Jongbin Dan Kook University Pediatric dentist
of committee  Pediatric Dentistry Kim Dental Hospital Y
The member The Korean Dental Society of Seungoh Dan Kook University Dental Anesthesiolo
of committee  Anesthesiology Kim Dental Hospital oy
Secretary of  Korean Academy of Medical In-Soon Korean Academy of Medical Health

the Board Sciences Shin Sciences Research Center Sciences(Methodology)
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Systemic evidence search and guideline development executive support_2015

Name Affiliation

Yee-Soo Shin Seoul Asan Hospital Medical Library Health Science

Dental Sedation Clinical Guidelines Establishment Committee_2010

Recommended society affiliation specialization

The Chairman The Koregn Dental Society of Hyoun-ChuII Living Well Dental Hospital Oral and Maxillofacial
Anesthesiology Kim Surgery

The mgmber of The Koregn Dental Society of Hyun IJeong Seoul National University ~ Dental Anesthesiology
committee Anesthesiology Kim
The member of Korean Association for Disability ~— Kwang-Suk . N .
committee and Oral Health Seo Seoul National University  Dental Anesthesiology
The mfamber of The Koregn Dental Society of Se-R O Won Kwang Umyersﬁy Dental Anesthesiology
committee Anesthesiology Dental Hospital
The member of The Korean Academy of Jong Soo Dan Kook University Pediatric dentist
committee Pediatric Dentistry Kim Dental Hospital 2
The member of The Korean Academy of Yon Sei University - .
committee Pediatric Dentistry JaeHo Lee Dental Hospital Pediatric dentistry
The member of The Korean Academy of Sungchul  Kyung Hee University Dental _— .
committee Pediatric Dentistry Choi Hospital Pediatric dentistry
The member of The Korean Academy of Hong-Keun Seoul National University Pediatric dentist
committee Pediatric Dentistry Hyun Dental Hospital 2

Classification of Level of Evidence

Levels of evidence of literature (or guidelines), used as the scientific evidence from which the recommendations
were derived, were classified into four different groups based on their level of evidence by the Clinical
Guideline Development Group.

Level of Evidence Definition

Evidence from which the recommendation was derived is clear.

A One or more randomized controlled trials (RCT), meta-analyses, or systematic review (SR).

Evidence from which the recommendation was derived is credible.
B One or more well-conducted case control studies or non-randomized controlled trials, such
as cohort studies

Evidence from which the recommendation was derived exists, but is not credible.
Low quality evidence such as observational studies and case reports.

D Evidence of recommendation is based on clinical experience and expert opinions.
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Grading of Recommendations and Transcription

Modified GRADE (Grading of Recommendations Assessments, Development, and Evaluation) was used as
the standard for grading recommendations. Recommendation grades were classified based on the level of
evidence, benefit and risk, utilization at clinical sites, and other factors. The grades of recommendations that
had a low level of evidence, but had clear benefits or were highly utilized at clinical sites were placed higher
under the mutual agreement of the Establishment Committee and the Writing Committee.

Recommendation
Grade

Definition Transcription

The recommendation’s level of evidence (A) and benefits are clear;

Class | utilization at clinical sites is high. (Is recommended)
Class lla Thg rgcommgndatlops Igvel. of evidence (B) and benefits are credible; (Should be considered)
utilization at clinical sites is high or moderate.
Class 1lb The recommendation’s level of evidence (C or D) and benefits are not (May be considered)
credible, but utilization at clinical sites is high or moderate. y
The recommendation’s level of evidence (C or D) and benefits are not
Class 11 (Is not recommended)

credible with the risk of harmful results; utilization at clinical sites is low.

02 Main Recommendations

l. General

1. Target patients for conscious sedation

Conscious sedation is recommended for dental patients who satisfy the following conditions (Level
of evidence D, recommendation grade I): ASA of 1 or 2 and no serious behavioral problems, upper airway
infections, difficulty in airway maintenance, serious gastro-esophageal reflux, or a history of allergy to the
drugs that will be administered.

2. Fasting before sedation

The patient is advised to fast before undergoing sedation according to the following guidelines (Level of
evidence A, Recommendation grade IIa): clean water — at least 2 hours before sedation; breast milk — at least 4
hours; milk or light meal — at least 6 hours.

3. Materials for conscious sedation

Preparation of the following materials is recommended for conscious sedation (Level of evidence D,
Recommendation grade I): oxygen supplier — at least 2 oxygen tanks, pressure regulator, oxygen flow meter;
oxygen administration device — facial mask, nasal cannula; patient monitoring device — ECG, blood pressure
gauge, respiration monitoring device (stethoscope or capnogram), pulse oximetry, thermostat, glucose meter;
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properly functioning aspirator that can be used at any time; rescue medication — atropine, epinephrine,
flumazenil; airway management devices for emergency — oropharyngeal airway, nasopharyngeal airway,
Combitube, laryngeal mask, i-gel, bag valve mask; automated external defibrillator; and device for intravenous
access if possible.

4. Patient monitoring

The patients are monitored by the following parameters during sedation (Level of evidence A,
Recommendation grade I): level of sedation — sedation scales (OAA/S, etc.); respiration — respiratory sound,
respiratory exercise, end-tidal CO2 tension; oxygenation — pulse oximetry, skin and mucous membrane color,
and time-based regular monitoring — heart rate, blood pressure, capillary refill time.

5. Conscious sedation records

The following details are recorded every 5 minutes during sedation. (Level of evidence D, Recommendation
grade I): sedation scales and vital signs (heart rate, respiratory rate, blood pressure, pulse oximetry).

The following details should be recorded with regards to the drug that is being administered (Level of
evidence D, Recommendation grade I): drug name, dose, route, time, reason, patient’s response after the
administration; method of supplying oxygen;

6. Discharge criteria

The following details are checked according to discharge criteria (e.g., the Aldrete Score sheet) after
confirming that there are no abnormal symptoms associated with dental treatment (Level of evidence B,
Recommendation grade I): recovery to the conscious state prior to sedation; level of oxygen saturation in the
atmosphere > 92%; normal movement; ability to take a deep breath and cough; less than 20 mmHg difference
in systolic pressure before and after sedation.

A patient is considered for discharge if the following conditions are met after sedation (Level of sedation
D, Recommendation grade Ila): vital signs within a normal range; patient has controllable pain, nausea, and
vomiting; the precautions after sedation has been explained to the patient; the patient is accompanied by a
responsible guardian; the patient has not experienced complications associated with dental treatment.

7. Nitrous oxide ventilation facilities

The following facility maintenance is recommended for nitrous oxide sedation (Level of evidence B,
Recommendation grade I): installation of effective ventilation facilities; regular measurement of nitrous oxide
concentration; regular ventilation facility inspection.

1. Adults

1. Midazolam conscious sedation

The recommended maximum dose of midazolam for adult dental patients is as follows (Level of evidence
A, Recommendation grade I): Oral: 0.25 — 0.5 mg/kg, maximum 7.5 mg; intramuscular 0.075 mg/kg; intranasal:
0.2 mg/kg 1 bolus per administration; injection: 2 mg; continuous infusion: 0.1 mg/kg/h (maximum 10 mg/h).
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2. Triazolam conscious sedation

The recommended maximum dose of triazolam for adult dental patients is as follows (Level of evidence
B, Recommendation grade Ila): oral or sublingual: 0.125 — 0.5 mg.

3. Nitrous oxide conscious sedation

The following protocol for conscious sedation with nitrous oxide is recommended for healthy adult patients
(Level of evidence B, Recommendation grade I): mix nitrous oxide with 5 — 6 L of oxygen every minute and
monitor patient’s response; slowly increase the amount of nitrous oxide by 10% every 1 — 2 minutes, up to
50% at maximum; upon the completion of nitrous oxide administration, ventilate with 100% oxygen for 3 — 5
minutes to prevent diffusion hypoxia.

I11. Pediatric patients

1. Midazolam conscious sedation

The recommended dose and the maximum dose of midazolam for conscious sedation in pediatric dental
patients are as follows (Level of evidence A, Recommendation grade I): Oral administration: 0.3 —0.75 mg/kg,
maximum 7.5 mg; intramuscular injection: 0.15 - 0.2 mg/kg; intranasal administration: 0.2 mg/kg.

If sedative effects of midazolam alone are insufficient, 50% N20 may be used in conjunction with midazolam
(Level of evidence C, Recommendation grade I1a).

2. Chloral hydrate conscious sedation

The recommended and maximum doses of chloral hydrate for pediatric dental patients are as follows
(Level of evidence C, Recommendation grade IIb): Oral administration: 25 — 50 mg/kg, maximum 1 g.

If sedative effects of chloral hydrate alone are insufficient, 50% N20 may be used in conjunction with
chloral hydrate (Level of evidence C, Recommendation grade IIb).

3. Nitrous oxide conscious sedation

The following protocol is recommended for pediatric dental patients (Level of evidence B, Recommendation
grade I): Mix nitrous oxide with 3 — 5 L of oxygen every minute, and monitor the patient’s response; slowly
increase the amount of nitrous oxide by 10% every 1 —2 minutes, up to 50% at maximum; upon the completion
of nitrous oxide administration, ventilate with 100% oxygen for 3 — 5 minutes to prevent diffusion hypoxia.
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Table 3. The post-anesthesia recovery score revisited'
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Table 4. Fast-track criteria'’

i)

%

0

r

]

& = Ko

ol o o i

oo i ol

) £z . 2

o 0 o © o i e

il = 2 5 i L

i 20 o w9 20 oD - 1o

0 20 - - © = i L Kio

=< o ol o ol = e

5 = _ X OR R o A 0 2 A

LE = N K KE KW T 9 =) S o

R < _om T T o 2 u =R

T N B 1o Wl n s 5 5 Jo THRS 4 g Koo

MNoE o SO 0 oo U R AR R

D = U K o ¥ E 3 Jo oy = T TR WK
K owo OO 00 o 0 T X g ognooan ~ e izEe B MK
< SO . v < T O TR TR mpo BN KoLk U R
U I R - T < T T A T N 5 8 2
of X W M TF oEM KW E0 B0 B0 M | 0 N of B T X X M koK




1 QoK 2015

[qV) ~— (@) ..Al_.

20

o]

iU i

o i+

o L

S W
A
o R g oy
_ T

W < 4 K
o o KK




7l A&

b

__o__

<
kil

1ol

}

O7. Of:k

224
20 - 32

=

o
o
©
O
=
©
o
=

(Harms and/or Adverse effects)

o
o
)

XHASA 1 &= 2)

)
©
C
9]
o

=

40

II5
(el

71 A2 ]
23

=

b

2]
—

(Intervention)
(Comparator)
(Outcome)

=
5]
kS
>
a
o
a

Sapsel




o_ E1
K0

m <
™
Mo K

PART 3.










Sl0lIA<]
1
o

Evidence-based
Recommendations for Dental Sedation in the Clinic




22X ZH7IE Ha Q0= 2015

OIAX|
[== N R

EH
=

54

o2y

o
o
©
O
<
©
o
=

XHASA 1 &= 2)

=
5]
kS
>
a
o
a

(Intervention)

(Comparator)

(Outcome)

=

KK
E

no
Ljo

33-39

<

0o

=<

=

NI

=

o

0 (®) \m)
oll € >
0 O, £
0f0 ~ o
T o =
i o
;i A_v mu_x._
o ®) ~
K < 2« <
] (@] /I.IMU
o E223=
~ w<Ego
< o oA IS
LMIuF._ mOQUv1
X 4 O .. 5 o
Wl s E 8
HH S g5l S kR
Sl o I K R a4
000 TN T — K

(Harms and/or Adverse effects)

I(Benefits)

B Hol

=

K

3t

(Comorbidity)

30= 821 -2 mg

7

[
[

bolus) HFEFA}

0|ckEE ol

&0

t

7
psle)

1 mg&F
7£|

X

C ooE
IO flumazenil &

o

12 5 mg/mLe| 1=

7
o

2l
Benzodiazepine

T

s




| 55

Part3 HQI0jl 2] X|2tEldE

224

o
L
©
O
=
©
o
=

= 2)

XF(ASA 1 &

c
Qo
IS
>
o
o
a

(Intervention)

(Comparator)

(Outcome)

)
9]
o
©
o)
(%]
—
o
>
S
<
—
o
~
°
C
®©
«n
IS
—
@
T

9l(Benefits)

|

15
()

i

Ho




I2X[E ZH7|8E #HT Q9K 2015

PNRIESCSERS Sl

B

iy

ol

o
o
©
O
=
©
o
=

= 2)

XF(ASA 1 &

c
Qo
IS
>
o
o
a

(Intervention)

Comparator

(

Outcome

(

=K
i <F

44, 45

o mno
1o

(Harms and/or Adverse effects)

I(Benefits)

e Hol

Ho

K

3t

(Comorbidity)







Ol FII
=< RO
S K4
O o
<1 K

PART 4.




0ittEE © g
238 olAsH HIEE
OftferEa OlAst &

WNa







2001l A 2]
ol
o

Evidence-based
Recommendations for Dental Sedation in the Clinic




62 JHRIOIS SIpt xInZIRE QATIRAIE 27| HT 208 2015

EEEE

o M2
= (Healthcare 22}

setting)

(Population)

S/ AR E
(Intervention)

H| I X|H
(Comparator)
Antg
(Outcome)
o =7
o8 S
A
2 2 822 O P*OI M%E% iﬂl'?_fEf
A Z|C]
A 0.3 - 0.75 mg/kg, ZItH 7.5 mg A 34 47-53
=%:0.15 - 0.2 mg/kg
HIZL £04: 0.2 mg/kg
Xl ™3 0.05 - 0.1 mg/kg/h (ZITH 10 mg/h)
O|CHE2 HH= AfRoZ XM M8 AR
=& & f i ’ la C 3,34, 47
N2O 50% HE Al8=S 125t

FT(0[AlS) T BRI 91 &

(Harms and/or Adverse effects)

Al nHE H 22 S5 M2 Hn AEY
3|

SHto|2l(Comorbidity) 2tAfel B2 27t 25

BE DICHEEE U0 A= QK| Q4T 54
Angry child syndrome0| Lo
BIXte] A240| 2f= 9| Futet o] Ut 53

NoO2t HEAE & 2% 29| o7t B7tet o~ Jlen S §Xlot 52| BAfgol tiulst S8XA| 58S X
£MO=2 RXst0{0F BHTt 18, 55

Benzodiazepine Z&HQ! flumazenil & £H[5ID XIYHS AgiStS 125iCt 55-57

i
30
o
o -




Part4 200lIA2] X|apEIEH | 63

Hn Mgz

(Population)

AEETE

(Healthcare
setting)

SKH/ AR E
(Intervention)

H| W X|HE
(Comparator)

Pl =
(Outcome)

ENUNNICIN ISR el

| 8% % Al) 8¥2 08

0 A8 8IS mPfE 4 9t

47 25 - 50 mg/kg,

Z|o 1

oY HE AgoR MBI} MS B2

N.O 50% H& A

Al nHE ¥ &2

SHto[gComorbidity)

44, 58

b C

Sx Bxo= x|nkx|gol & 2t

HXIR0) Tt eI 719 i

=0)
Qﬂ
o
Rl
I
ikl
o
0x
08 -
30
A
>
i
H>
un
ol
3
o




22X ZH7IE Ha Q0= 2015

OIAX|
[== N R

EH
=

o2y

o
o
©
O
=
©
o
=

XHASA 1 &= 2)

=
5]
kS
>
a
o
a

(Intervention)

)

Comparator

(

Outcome

(

=K
i <F

o no
T wo

44, 45

m
o
L.mmm
%EM
MR
OE,EO
00 1
=1 no
22 Ko
& ®
< 1C
ol R
mI__An_
o 3
__H%owo
[ —
of <
< RU
<4 ot
o x4
-1 o
g
[
o TH
o

ct,

H

__o._

oLz XSt

(Harms and/or Adverse effects)

I(Benefits)

e Hol

=

K

3t

(Comorbidity)




Evidence-based
Recommendations for Dental Sedation in the Clinic




66

10.

11.

12.

13.

Cote CJ, Karl HW, Notterman DA, Weinberg JA, McCloskey C. Adverse sedation events in
pediatrics: analysis of medications used for sedation. Pediatrics. 2000;106(4):633-44.

Wolters U, Wolf T, Stiitzer H, Schroder T. ASA classification and perioperative variables as predictors
of postoperative outcome. British journal of anaesthesia. 1996;77(2):217-22.

Venchard GR, Thomson PJ, Boys R. Improved sedation for oral surgery by combining nitrous
oxide and intravenous Midazolam: a randomized, controlled trial. International journal of oral and

maxillofacial surgery. 2006;35(6):522-7.

asa-physical-status-classification-system 2016 [cited 2016 07.21]. Available from: https://www.

asahg.org/resources/clinical-information/asa-physical-status-classification-system.

asa-classification ~ [cited 2016 07.21]. Available from: https:/quizlet.com/80887312/asa-

classification-flash-cards/.

Anesthesiologists ASo. Practice guidelines for sedation and analgesia by non-anesthesiologists.

Anesthesiology. 2002;96(4):1004-17.

Roelofse J, Piercy J. Guidelines for the safe use of procedural sedation and analgesia for diagnostic

and therapeutic procedures in adults: 2015. South Afr J Anaesth Analg. 2015;21(2):S1-S36.

Malampatii. Malampatii classification [cited 2016 07.21]. Available from: http:/www.

beverlyhillstmjheadachepain.com/sleep-apnea/diagnosing-sleep-apnea/mallampati-score/.

Mallampati SR, Gatt SP, Gugino LD, Desai SP, Waraksa B, Freiberger D, et al. A clinical sign to
predict difficult tracheal intubation; a prospective study. Canadian Anaesthetists’ Society Journal.

1985;32(4):429-34.

Lee A, Fan LT, Gin T, Karmakar MK, Kee WDN. A systematic review (meta-analysis) of the accuracy
of the Mallampati tests to predict the difficult airway. Anesthesia & Analgesia. 2006;102(6):1867-78.
Thorpe RJ, Benger J. Pre-procedural fasting in emergency sedation. Emergency medicine journal.
2010;27(4):254-61.

Anaesthesiologists SASo. Guidelines for the safe use of procedural sedation and analgesia for

diagnostic and therapeutic procedures in adults. South Afr J Anaesth Analg. 2015:S1-S36.

Anaesthesiologists SASo. Guidelines for the safe use of procedural sedation and analgesia for

diagnostic and therapeutic procedures in children. South Afr J Anaesth Analg. 2010;16(s5).



14.

15.

16.

17.

18.

19.
91.

20.

21.

22.

23.

24.

25.

26.

Part.5 ZEH 67

Conway A, Sutherland J. Depth of anaesthesia monitoring during procedural sedation and analgesia:

a systematic review protocol. Systematic reviews. 2015;4(1):70.

Shivananda H, Raghava KV, Sudhakar SK, Thomas B, Dayakar MM. Comparative evaluation of
oxygen saturation during periodontal surgery with or without oral conscious sedation in anxious

patients. Journal of Indian Society of Periodontology. 2014;18(6):718-22.

Coulthard P, Craig D, Holden C, Robb N, Sury M, Chopra S, et al. Current UK dental sedation
practice and the'National Institute for Health and Care Excellence'(NICE) guideline 112: sedation in
children and young people. British dental journal. 2015;218(8):E14-E.

White P. Criteria for fast-tracking outpatients after ambulatory surgery. Journal of clinical anesthesia.

1999;11(1):78.
Wilson S. Oral Sedation for Dental Procedures in Children: Springer; 2015.

Aldrete JA. The post-anesthesia recovery score revisited. Journal of clinical anesthesia. 1995;7(1):89-

Moore PA. Psychomotor impairment due to N20 exposure. Anesthesia progress. 1983;30(3):72-5.

Roberts GJ. Inhalation sedation (relative analgesia) with oxygen/nitrous oxide gas mixtures: 2.

Practical techniques. Dental update. 1990;17(5):190-6.

Rademaker AM, McGlothlin JD, Moenning JE, Bagnoli M, Carlson G, Griffin C. Evaluation of two
nitrous oxide scavenging systems using infrared thermography to visualize and control emissions.

Journal of the American Dental Association (1939). 2009;140(2):190-9; quiz 248-9.

Sanders RD, Weimann J, Maze M. Biologic Effects of Nitrous Oxide A Mechanistic and Toxicologic
Review. The Journal of the American Society of Anesthesiologists. 2008;109(4):707-22.

Lehmberg J, Waldner M, Bacthmann A, Uhl E. Inflammatory response to nitrous oxide in the central
nervous system. Brain research. 2008;1246:88-95.

Sweeney B, Bingham RM, Amos RJ, Petty AC, Cole PV. Toxicity of bone marrow in dentists
exposed to nitrous oxide. Br Med J (Clin Res Ed). 1985;291(6495):567-9.

Rowland AS, Baird DD, Shore DL, Weinberg CR, Savitz DA, Wilcox AJ. Nitrous oxide and
spontaneous abortion in female dental assistants. American journal of epidemiology. 1995;141(6):531-

8.



68

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Rowland AS, Baird DD, Weinberg CR, Shore DL, Shy CM, Wilcox AJ. Reduced fertility among
women employed as dental assistants exposed to high levels of nitrous oxide. New England Journal

of Medicine. 1992;327(14):993-7.

Henry RJ, Jerrell R. Ambient nitrous oxide levels during pediatric sedations. Pediatric dentistry.
1990;12(2):87-91.

Cohen EN, Brown BW, Wu ML, Whitcher CE, Brodsky JB, Gift HC, et al. Occupational disease
in dentistry and chronic exposure to trace anesthetic gases. The Journal of the American Dental

Association. 1980;101(1):21-31.

Committee AAoPDCA, Affairs AAoPDCoC. Policy on minimizing occupational health hazards
associated with nitrous oxide. Pediatric dentistry. 2005;27(7 Suppl):49.

Glassman P, Caputo A, Dougherty N, Lyons R, Messicha Z, Miller C, et al. Special Care Dentistry
Association consensus statement on sedation, anesthesia, and alternative techniques for people with
special needs. Special care in dentistry : official publication of the American Association of Hospital
Dentists, the Academy of Dentistry for the Handicapped, and the American Society for Geriatric
Dentistry. 2009;29(1):2-8; quiz 67-8.

Clinical ACS, General AS, Dentistry AAoP. Guideline on use of anesthesia personnel in the
administration of office-based deep sedation/general anesthesia to the pediatric dental patient.

Pediatric dentistry. 2012;34(5):170.

Rodrigo MR, Cheung LK. Oral midazolam sedation in third molar surgery. International journal of

oral and maxillofacial surgery. 1987;16(3):333-7.

Papineni A, Lourenco-Matharu L, Ashley PF. Safety of oral midazolam sedation use in paediatric
dentistry: a review. International journal of paediatric dentistry / the British Paedodontic Society

[and] the International Association of Dentistry for Children. 2014;24(1):2-13.

Kaufiman E, Davidson E, Sheinkman Z, Magora F. Comparison between intranasal and intravenous
midazolam sedation (with or without patient control) in a dental phobia clinic. Journal of oral and
maxillofacial surgery : official journal of the American Association of Oral and Maxillofacial

Surgeons. 1994;52(8):840-3; discussion 4.

Ghajari MF, Ansari G, Soleymani AA, Shayeghi S, Ardakani FF. Comparison of oral and intranasal

midazolam/ketamine sedation in 3-6-year-old uncooperative dental patients. Journal of dental



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Part.5 ZEH 69

research, dental clinics, dental prospects. 2015;9(2):61.

Barker I, Butchart DG, Gibson J, Lawson JI, Mackenzie N. Lv. sedation for conservative dentistry.

A comparison of midazolam and diazepam. British journal of anaesthesia. 1986;58(4):371-7.

Aun C, Flynn PJ, Richards J, Major E. A comparison of midazolam and diazepam for intravenous

sedation in dentistry. Anaesthesia. 1984;39(6):589-93.

Tyagi P, Dixit U, Tyagi S, Jain A. Sedative effects of oral midazolam, intravenous midazolam and

oral diazepam. The Journal of clinical pediatric dentistry. 2012;36(4):383-8.

Manani G, Blasone R, Cirillo L, Vidoni G, La Rosa P, Franceschini L, et al. [Sedation in ambulatory
minor oral surgery: sublingual triazolam]. Giornale di anestesia stomatologica = Journal of
dental anaesthesia / Associazione italiana per il progresso dell'anestesia in odontostomatologia.

1989;18(4):7-17.

Lieblich SE, Horswell B. Attenuation of anxiety in ambulatory oral surgery patients with oral
triazolam. Journal of oral and maxillofacial surgery : official journal of the American Association of

Oral and Maxillofacial Surgeons. 1991;49(8):792-6; discussion 6-7.

Berthold CW, Dionne RA, Corey SE. Comparison of sublingually and orally administered triazolam
for premedication before oral surgery. Oral surgery, oral medicine, oral pathology, oral radiology, and

endodontics. 1997;84(2):119-24.

Lu DP, Lu WI. Practical oral sedation in dentistry. Part II--Clinical application of various oral
sedatives and discussion. Compendium of continuing education in dentistry (Jamesburg, NJ : 1995).

2006;27(9):500-7; quiz 8, 18.

Lourenco-Matharu L, Ashley PF, Furness S. Sedation of children undergoing dental treatment. The
Cochrane database of systematic reviews. 2012;3:CD003877.

Primosch RE, Buzzi IM, Jerrell G. Effect of nitrous oxide-oxygen inhalation with scavenging on
behavioral and physiological parameters during routine pediatric dental treatment. Pediatric dentistry.
1999;21(7):417-20.

Jastak JT, Malamed SF. Nitrous oxide sedation and sexual phenomena. Journal of the American

Dental Association (1939). 1980;101(1):38-40.

Fuks AB, Kaufman E, Ram D, Hovav S, Shapira J. Assessment of two doses of intranasal midazolam



70

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

for sedation of young pediatric dental patients. Pediatric dentistry. 1994;16(4):301-5.

Wilson KE, Welbury RR, Girdler NM. A randomised, controlled, crossover trial of oral midazolam
and nitrous oxide for paediatric dental sedation. Anaesthesia. 2002;57(9):860-7.

Wilson KE, Welbury RR, Girdler NM. A study of the effectiveness of oral midazolam sedation
for orthodontic extraction of permanent teeth in children: a prospective, randomised, controlled,

crossover trial. British dental journal. 2002;192(8):457-62.

Shapira J, Kupietzky A, Kadari A, Fuks AB, Holan G. Comparison of oral midazolam with and
without hydroxyzine in the sedation of pediatric dental patients. Pediatric dentistry. 2004;26(6):492-
6.

KapurA, Chawla SH, Goyal A, Gauba K, Bhardwaj N. Efficacy and acceptabilty of oral-transmucosal
midazolam as a conscious sedation agent in pre-school children. Journal of the Indian Society of

Pedodontics and Preventive Dentistry. 2004;22(3):109-13.

Kupietzky A, Houpt MI. Midazolam: A review of its use for conscious sedation in children. Pediatric

dentistry. 1993;15:237-.

Brown S, Consoli V, Hall H, Ing S, Nguyen J, Silber I. What is the Best Strategy for Paediatric Dental

Sedation?

Midazolam: St E2; 2016 [cited 2016 07.21]. Available from: http://www.health.kr/drug_info/
basedrug/show_detail.asp?idx=46716.

Myers GR, Maestrello CL, Mourino AP, Best AM. Effect of submucosal midazolam on behavior and
physiologic response when combined with oral chloral hydrate and nitrous oxide sedation. Pediatric

dentistry. 2004;26(1):37-43.

Wilson KE, Thorpe RJ, McCabe JF, Girdler NM. Complications associated with intravenous
midazolam sedation in anxious dental patients. Primary dental care : journal of the Faculty of General

Dental Practitioners (UK). 2011;18(4):161-6.

Hosaka K, Jackson D, Pickrell JE, Heima M, Milgrom P. Flumazenil reversal of sublingual
triazolam: a randomized controlled clinical trial. Journal of the American Dental Association (1939).

2009;140(5):559-66.

Chloral hydrate: @k E21; 2016 [cited 2016 07.21]. Available from: http://www.health kr/drug



59.

60.

6l.

62.

Part.5 ZEH 7

info/basedrug/show_detail.asp?idx=31051.

Matharu LL, Ashley PF. What is the evidence for paediatric dental sedation? Journal of dentistry.
2007;35(1):2-20.

Avalos-Arenas V, Moyao-Garcia D, Nava-Ocampo AA, Zayas-Carranza RE, Fragoso-Rios R. Is
chloral hydrate/hydroxyzine a good option for paediatric dental outpatient sedation? Current medical

research and opinion. 1998;14(4):219-26.

Sury M, Bullock I, Rabar S, DeMott K, Group GD. Sedation for diagnostic and therapeutic procedures
in children and young people: summary of NICE guidance. Bmj. 2010;341:¢6819.

Hershenson M, Brouillette RT, Olsen E, Hunt CE. The effect of chloral hydrate on genioglossus and
diaphragmatic activity. Pediatric research. 1984;18(6):516-9.






uh

COONOUDWNL

R AR Heiglol 2%

O[SHEIAFRIS] 2o

RIRAE K T o e

H510] g5ty

zl=xlEll Mg

mEjo| =2y

UYATIR IR JHLo| MBE ZIRAIE 22
QUMTIRAIE ol TS

232 28 7|3

7|E}







Evidence-based
Recommendations for Dental Sedation in the Clinic




22X ZH7IE Ha Q0= 2015

ozl

EH
=

76

Y
o}

ol

< 0| of
m g i
_._._.__._.O_A|_
ol I
Qo ™K
H_oI_E_._._._
i K3 0l
e:mmﬁ
_.Aﬂpﬂ.m
= %0
Emgﬁ
LA gy
o 5K
_l|_|
= A
TR =
K<
= . KO
= wr g
B ool <
oK O
=)
MWM
Mm%
5o
_H._rx_||
® oo 2
— ) BT
o] &0
0B
o 2 T
ol @r 1o
o<
. __ 0©
= <0 .
K OKO ™
T
or

!

InS
__o__u_

_/
Klo




77

Part.6 2=

=}
=

H SALRIL|

(5]

02, 0|

e JEd X 8 O oo
o — P 1 _A__o.A.___o_ﬁJIMW m,_LM 2 2
EAMEY PR EhidazoE Edsi N
o K KDl R S oT i MR gy B i s < 0 R =y i
Oblg™>g =W s Egx moIUs i
Ko U oRl 2 S E ..m_ﬂ.o.m._:m_._ﬂo_e = Ml of of 0 of
ol - ROK g Ko GuERoLZHEW SRS X
oo N = .r..__%l u::p't%.ﬂlﬂxwﬁﬁ am.ul.__/__o._.k:o =
= jof = X % 0 KO 5O Kol T K — 0o =
R R B EENg Sz 20D wo 9P o0
;roﬁﬁlm_._m_1_¢ . OF I o m S & R LU B <
oA x < - = — T0 o H 0 F K s Aﬁ
SpE=Eagom BRrzEd=g EPET i
© 3 7.&&.&7@ KNS &5 T 6 P_MA,S% ol
LR R L T SRR cax s ey oK o
o) o K — ~ 1R X - K L
S ErywE 58 GLT@mEE WL KT gl 70
n ol o 31 T ﬁleﬂ_ _._._._.A|:_._.__.___o|L|m ) = &0 E3 o
o=l 3 HE Gy KW oox B O K Sxpue i
-~ o= o pl o U . L K
UggZamy e %Ew_mﬁomm_&m% TR R R H
VR T N o 4 EgTaudE D - =
ok <o 2 K st 5 ST i oF "SR n
REBE G A L E cohgdrgRNME ) o HEH o
oTolig o 9 ook T T A R ol g w B =
e P d 5 R o R Tl Foime Em o
<0 X Ue X w0 XA O.mvmwﬁg___n_@ﬁ UHMMH_EE_% g
O|___O RI .Fnr_._._ _LI Y T T i o ._._|J|_L|_L|| - o
DOSRLERRD g@my Poabiiag TLuM0 75§
ﬂ_|yL|m.IL|H = Hn_w__lo6| O 0= —n 10 i IK ! ol or AU
Wi ® B D S R R R Rlgron | EO S
oo OO R e CIR T U= S Iy S Ko
o M 0d oz | g% o = U3z A 2= 2 ol &
RETS g x PUWHAD PWEH SR < ¢ K BUHREg Lo
A__ou__foﬁ%1ﬁm_470ﬂaxoaﬁﬂ__dﬂOT%Egor_+m_ o X0 g B S W 0o
o_EﬁwEi% N;I_MWJ_AMOWMWOWO._MO _u_u_;loﬁoiﬁm__%_ﬁo_._._ 7H_ﬂ_/m_w_ﬂm_h0:”_ Aﬂ.._l._n.AIL_.ﬁ
B0 = m o boo g M= 0 XD R0 RO RO RO Bl KK - XX T H 3o R0 KD
O mm g, ol W E K ) K mlHEE Ty sgo2d B GREY
T REngeHBEEEE Bilawdal SHAS T A A a
oWl < od & Ol 5 B0 o) KK K K | & = TN E T Wb K
mﬁwwﬂm%_;ﬁAm_ﬂ_i—PPPP K I H T o 3

x|

i
K
3

Ctat




78

8] % o

kel 2015 919

Ly

Table 5. 2|24 H 7}

al
=

1K

2015.4.11.

NS NIE RPN E
A -
= -

zl
WEINES I N

OIAFR
=}

2

20154.17.

Z4AHH
oo

» LA

=
=

X A2 =2 PICOH 22 =

2015. 4. 24.

274 + x/8) D ol

1 (

|cH Aol Wi MAX 22

=4

2015. 6. 19.

O

2015.7.4

2015.7.5-8.1

AN BT

©
O
B
L
O
Qu_
°
o
LU
e
~
=
HO O
Kl I
%1 F0 20
= 30 X0
W 20 K
&J ol
<0 X X
ol Ml
A A A

2015. 8. 2.

: Delphi survey ZH|

12l

ONES

2015. 8. 29.

=<
=
H
ol
o
of
ol
H <
=
!l ol
R X
,_o.:| Jl_
—
~
=N
i
o
o

K=o HMIA|

3. U H EH

[0l A XIZtelAt 32HE ThA S 2 Delphi survey

3

F

S
=

HetSBR 2k

[

2015.9. 6.

-

A
EERSS

=N

. Delphi survey Za} 2

s

N

2015.9.22.

2015.10. 13.

2015. 10. 20.

3

F

gld
=

X =
32

A

9

AR

af

WEDEX 2015 : 0|

2015. 10. 24.

2015. 11. 21.

= HiZO0f et M=

=
=

2. 24

2015.12.5.




|79

Part.6 12

2015.12.15-12.29.

gl

2016.1.1.-3.31.

0
ol
<l
un
00
<

_ 3

= K

% 3K

o

I <F

- ._.11_

o

(LI

—, 1o

oK H.ml_.

of M

~O IH

E

Xr o

1 &

L x

=3

Lo

<D ol

m of

oF K

_I_.AI __o._

™ T

)
[q\]
l
<
(=]
[\l

| 8014 5) Y ®

20
==

R, 8 Jtsd, Ak

2016. 4. 2.

2016. 5. 28.

2016. 7. 31.

il
il

o1

__A_“_

2016. 8. 31.




80 WIS flet ATEY LTS XE ZH7IE Ha 298 2015

- A310F QOFE AEb/17F 1 20141 8Y~20161 72 (24 7HY)

P R UIAHES ] Sfstel ATRES FE SO, TA BE
49 28 24 52 ALl tislo] 7 An el 4R S Ao Bk S87)
M LSS

L 1208) T4 2 9 1 A eBolA AU B ) BBl 91U 2
of 7.0 A AYSIUINE TABIAT, A9IUE] HAUE AUTIAE

CARPARAT AR 5 ARAY A AT UE) AR Ay
of thakA| A3t A HErt hopstelr] W] AEAH AL PUES 458 4 U
= 33paol] A2 ARA A A9 =453 AASHAS

1708 b8

« AT 7ho] =2kl 2010 oA 5| 7] = AW = 5kl

» kAt abelke] 7101 ARe] (20131 94 100l A%
e E= 2lsil=.

« ek A| | telkofoll A diekz]ofstelo] A dpl AW AdRIBAY MEE A o2 &
+(20144 8Y 4%)

rE
juiss
o
Y
il
)

2
[y}
=
wn



-

1
=~

Part.6 2 81

of Bt X 3f o § 3 & F

The Korean Dental Society Of Anesthesiology ..
Mo-768) MEA FEF UHE 101 MU R AYH B BI6TE
Tel:(02)2072-4109, 070-4124-3042 Fax:{02)766-4109 e-mail: kdsahome@gmail.com,;
Home page : www.kdsohome.org ..

5
2MHE : xI0HE 2014-63,

AYYUR ;201408 BR 4Y ().

& M optRIISS

AR ARy clISaAe AR ¥ Epusdgdsy FAUH 4EY

L% mua R3Y wHE WU

2 2 fooiME  CRAUVHY oS0 AF AE sEl sUS) BudtApdn

Ao R HRYSHAFAG 2YPUCT.,

XIg 2010 A CIBtRILOIAMHY Satioicdd HEE WESIQM "RLWWY oS ¥ 128 2
TETAON WAEIAG HBTHY JHoISHY cihY'L Ofuclse ZHoE mogy AYTB
HEaY SHAY 7RISR FHE AP YUY (YUF ANEIAM 2008 68 128 OlF £ MU £
o @O SHRSIYGUTH "HITHY oIS oinyt MBOIM ¥ £ Uk HI Fol 2 FolSatel
2 paLe ALA HELY GEHE XYoo HElgol o2t Xi& THpl TtoISRLE Easts
2@ REE AYPLAUGUC HE AY olf ol O 4dol F2 Aol WA MFol USSR, 4
2 gusts moletuolM WG FAY AFANAS OM Fstel 20100 SeI WENY AY HY
£ SU 20158 2B HITYY JlolS2e” AR I AHE LU

o 8 % 3 of § ¥ & 3,

QI jee] wapstal @els) (0144 89 2991) 2] AL
=it {1 0] 7ol =ekel W SOl RS FHd5ko] =9 Sh= patient safety check listS: 23t
stof 717

AR R AR = HO}HOJEI dal

WIEALE hEof A AA} &

AR kA ket g] o A Al =gt VLO (5009H1)2 Farstar ApAIgH ARgtol| ek A4S A
ofeta] ojatzlof 945t o|AslollA A= 3

glofats] 4710l Akl 20144] 1091 272D elA] A4 AR AS] A1 Al
it £



82

IHRIOIE 2ot A DHEIE QUATIRKIE AT AT 208 2015

o # Xl M of H Mot
The Korean Dental Society Of Anesthesiology

Mo-768] HEA FEF E= 100 AFHE2HAYH B BI6TE
Tell0212072-4109. 070-4124-3042 Faxl021766-4109 e-maik kdsohome@gmail.com

Heme poge : www kdschame.crg.

EMHE : Hore 2014-99

AR ;204K 1280 30Y (2

4 M:ogtEosE

A OB AITHY oIS MY ANY Y £H o4

1 igtRsiatne RPH WHE FIMEUC

2 W AXAT FAY 4+ U ABTHY oIS AWS HH ABIHPY AF parere
HEoE HYUE Pyt HYUNE UEIA QU HEH FHE AN HHEPD UYE o
Het ol £HM £7E 2YSgUS,

A 201445 Mo ciftrsiete maretelpe o204 8§ 29%I% 20MUS HMad diftmel
oo FIIeAe (20149 108 2719 Y JhelSaY Ayl et A

AMTHY Ztol=arel MY AYY FH Gy HE

HEY - oA DorN ey YHH

c UGB MPY
cCgtA oL MY Use

: WfrtobR ety ZFY

c AHR U Bt HUD
gl NYFREMN QY
P WHER AN fhap

E I
Eemwer x

o o@ A %o ¥ H oo og

9% 38 =

o
A2 QYREANE TGl H ek AREGIT, AT QRS AEel] 9]
spof so|me= S A8stArt. ARAX AL B 604 29, 1874e] o
sl AGREE I /b5 51100 o] % 1280 212438 58744512 24stect

2

n)

%

o)

2

=N

N T

= N g

N i

e

o oX

~ &

o2 b~

S

2 O

oy
ks
H
iy
=



83

Part6 B2

A
=

=7

=

FS|
=]

ARSI

|
pul

ol

o

1-2 0|

ol

2-2 =8Ilg

0

2-2-2 XI&

3N 28 )
1

[
[

- 2E

A
il

;€

3—1 Peer Review

K

=

&l

7L
o]

SHEAXE

3-20|

70
KM
O

Ko
d

ol
<0

__A_”_

Ko
K]

5-2 Hiz

%0
Bl

2—-1-2 27

2. JHgdat

<lo

H

ok
o0




Al

-

.

|o] A

A

2| 74

=

2|

-
—

o

84

— freur - — - — - —
BE WXy o =
~ NE <0 L 5o
ﬂ W” JD_I ‘WB ;O_l E_E ﬁU ‘WE
ﬂﬁ]olw7ﬂ RIS )
X omn - 2o T 0%
WX = B R = - np
e N d e K
== _~ m_#oﬁn Lt
.AT o ‘WOLMOﬁQO# a
Ltﬂ__ﬁk_x%%mm ) b
_Llon_u . o . Ju—
TEEkusee %5 T 7
Nrwoﬁa 7ummn_rm;o~. (= We.o/ M =°
T oo b 2 - g
Exreegnl L3 2 w
! K WA Ly !
q_%mﬂuxﬁ\iwmlroau m & = oF
N ER S SR S 5
g X e BT W g g o
. — Y oo B BE 2 do & X
BHEL T ap ¥y o = Gl
;o_n:l_OIH_TﬂSMﬂ_EH@OE 1D|o,_|IU\ Laﬁ [ MIL
Mﬂow - T ,_sﬁmeauoﬁmm o3 .m s o
NG = J ‘] == —_—
PILIREETLEI R T 57
ol i i v X Z o _, = B o EK
w R T s IR R I owE D 5
° ~— ] ) P— 70 l
q_zgwwrﬂm.ﬂ@ﬂmﬂrn % I o o 1A
mmm,xﬂ{%ﬂ@ﬁe%o_am @Em g
Pogiop 2o X T ogp N B Q o B3 2
R N ol R R - o
T BT TR AW g9 S & - GO x
Bzl B2 2TE g3 =o
ﬁﬂ]%ﬁﬂ%ﬂﬂ%@mgmﬁ7mzdﬁ%@
o U %O om T o= e B8 o XN 2 %
T Mo %o ) Apoor == N Z Z o X mo X103
Fm T EE Ee RN o TSR W oy
PLHFLrPErx o PR Cag g a@ny T
Wﬂ#ﬂmxwﬂ._ﬁﬂzﬁﬂ%mm%ﬂﬂo
R R N N L NI R S AN A N
oo X R BT e L EW . . o .
u:wygmeﬁoﬂ@@rﬂuoum s
oo BK R me I m O®e W OoR o < 7

o] glej7k ARlaL,

fud

A

Q¢

dis

]

1

Fot (R1=)A]

°©

A
83]2] 4

50 A
H= &
=
[¢]

]_

-

7y 59

=13
=2

=2AZ 7Y

At ygow 9=

bt

|

-

.

o}
A}

°©



Part.6 12 85

et

50

Q.

AL HLLHE
ol

I.
=

=
[
1o 7+

a| st

=

3

el
2|

o
k=1

b

=3

el Q] 71

H

=

to|=g|

2|
=

o

AL A 53 )t g0l HL HiEo.E A

[=}

X

]_

pal

)
=DN|

. LA

Bl df
x

e

]

h=

o] AH8
127 %

]_

]

Table 6.

Sl \H/ \‘w
H_A S
o N
= I
o S =
X0 Iz =
o0 s 3
-
of —
00 5 2
= 2 %
7 v
1o il kB
| o h = 5
K o o X0
b 0f0 - . ] Ay X
< <+ B PP L
px_m_ - =3 ~ Moo Do
I =g * 5 o R
[ al =X 3 40 of & ~ @m
= ; = w2 — ol 0 <
5 o4 _ 2% 2, aga 2=
] e} = O —_ =N ol 1|
Lxrw_ Wl W o S ol o Hw a%ﬁ o _._a._H o ™
T b w e M o "o 2 o0
m X0 < mo ol K o 0 T < oW o | & om o =
S0 KK o g 2T < R ol o) =
HO < of o gy O o) ggoop m B WSROI g K of R
gz QNFT Mg T o NS 0 S
RoRr | KOl w R RDM sy — = = | IF w0 om0 OK R e
KE KD M D KE RO ol X R of | A0 KE KRS T oK = = zo or
K5 odR =0l Kpgr=mmo o KK ™ @ . =
mop oy moSMHA T an & mw mo T
<F T < ™ K- oo TR O H = = " oo
. . . . . . . . . . . . _ T
o & X
= ~a o
w
ny < ®°
— = <
= = —;
_= - § ) mﬁ_u ) <
o = = U W — a N ﬂ_]ﬂ
= DJJJH_ ma L_._ﬁm_ ELl ol oKk = ol v s
i o= ) KD &0 il EI| oH
= o T o < KO i %0 o T
~N
o LS Qe K oo o=
< <L B gl
T & Em_ = = A
N K =y ~H
[aV] T~ O:.c



86 JHRIOIS PIEt AT YNTIRKIE 2ATIE Hn 208 2015

D) WE QpEE 22
QLR A o] ZgElojo} sHz BlAIHe] APAES mEs17] $Iste] PICOHS] 4%/3)o]
AAES AT, S QAR 29hS AOFE RABEE Aol A oIS o)
o] $414:91% Aot

B QARAY IS 7P TR S of HEL T Aol FastES 4
Q) 355 Ao} 3RS A4 Apastelon] | Quk SEe on] Apuelololis o5 Ei S
of ThE A7le] Uieke niEho R 48RS sk A WS BE A A4
2 A3

2) YEABAL A (9] E SH =&, dAREAZ)
*AAA Q] A X3S Zarske] 2015 69 A|AIA Sl =3 a1 Aol gl 1410
A o] Z[ste] 9] o] A} glo]E o] A 2} ¢l (MEDLINE, EMBASE)& ©|-8-5

YA =A% MEDLINE, MEDLINE systematic Review, MEDLINE clinical study, Ovid
MEDLINE, EMBASE, Web of science ¥ Cochrane Library®] Zx}d|o]E Wjo| A& o]-&-5}
L,

U] A X0 2= koreaMed, Fhrofoh=tE|olEH|o] 2 Byt RS okETy
KL 0] 850 | 0] 9] google scholar, scopus 2 #1 = 2] %] HA X2 Q1 t]=t2] National
Guigeline Clearinghouse, =A|#= A% 24?1 Guidelines International Network(GIN) 2]
International Guideline Library, 7iL}t}2] Canadian Medical Association(CMA) InfobaseS 7

Asfoict,

AR A Aletols the0] 3o At

. (Guideline* or Practice guideline® or Clinical practice guideline®™ or Recommendation™ or
Consensus)

o AR S0 S (RCT, SR, Meta—analysis)of| tjgt =7} A4S PICOHE ARS-5)

o] Embase®} Pubmed(Medline) A}iz¢lof| sl seafatelom | gaader sl f A4 Al & A

AlshH thE 2



Part6 B2

Table 7. PICOH A oA]

5. Child_midazolam+N20_Pubmed Z{At Z12¥

A 20154 62 26
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Search Query Results
#1 Midazolam[Mesh] 7,406
0 Midazolam[TIAB] OR Dormicum[TIAB] OR Versed[TIAB] OR "Ro 21- 11,080
3981"[TIAB] OR "Ro 21 3981"[TIAB] ’

#3 #1 OR#2 12,283

#4 Nitrous Oxide[Mesh] 12,248

45 Nitrous Oxide[TIAB] OR N20O[TIAB] OR Laughing Gas[TIAB] OR Nitrogen 16736
Protoxide[TIAB] ’

#6 #4 OR #5 21,182

w7 Dentistry[Mesh] OR Dental Health Services[Mesh]OR Dental Clinics[Mesh] OR 347358
Dental Offices[Mesh] OR Anesthesia, Dental[Mesh)] ’
Dental Clinic*[TIAB] OR Dental Office*[ TIAB] OR Dental[TIAB] OR

#8 dentistr*[ TIAB] OR oral sedation*[ TIAB] OR oral sedativ*[TIAB] OR oral conscious 618,556
sedation*[ TIAB] OR Dental Anesthes*[ TIAB] OR jsubsetd[text]

#9 #7 OR #8 647,830
#9 AND ("infant"[MeSH] OR "child"[MeSH] OR "adolescent"[MeSH] OR

410 Children*[TIAB] OR chlid[TIAB] OR childs[TIAB] OR Preschool[TIAB] OR 121257
Adolescent*[ TIAB] OR Adolescenc*[TIAB] OR Teen[TIAB] OR Teenager*[TIAB] ’
OR Youth*[TIAB])

#11 Dental Care for Children[Mesh] 3,076

#12 #10 OR #11 121,766

#13 #3 AND #6 AND #12 84
#13 AND (Meta-Analysis[ptyp] OR "Meta-Analysis as Topic"[Mesh] OR Meta-
Analys*[TIAB] OR Randomized Controlled Trial[ptyp] OR "Randomized Controlled
Trials as Topic"[Mesh] OR Randomized[TIAB] OR Randomised[TIAB] OR

414 radom[TIAB] OR randomly[TIAB] OR RCT[TIAB] OR ((Double* OR single* 13

OR treb* OR tripl*) AND (Blind* OR mask*)) OR systematic[sb] OR "Consensus
Development Conference" [PT] OR "Consensus Development Conference, NIH"
[PT] OR "Guideline" [PT] OR "Practice Guideline" [PT] OR Guideline* OR Practice
guideline* OR Clinical Practice guideline* OR Recommend* OR Consensus*)
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(RCT/SR/
Meta/
Practice
guideline
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(Midazolam[Mesh] OR Midazolam[TIAB] OR Dormicum[TIAB] OR Versed[TIAB]
OR "Ro 21-3981"[TIAB] OR "Ro 21 3981"[TIAB]) AND (Nitrous Oxide[Mesh]
OR Nitrous Oxide[TIAB] OR N2O[TIAB] OR Laughing Gas[TIAB] OR Nitrogen
Protoxide[TIAB]) AND (((Dentistry[Mesh] OR Dental Health Services[Mesh]
OR Dental Clinics[Mesh] OR Dental Offices[Mesh] OR Anesthesia, Dental[Mesh]
OR Dental Clinic*[TIAB] OR Dental Office*[ TIAB] OR Dental[ TIAB] OR
dentistr*[ TIAB] OR oral sedation*[TIAB] OR oral sedativ*[TIAB] OR oral
conscious sedation*[TIAB] OR Dental Anesthes*[ TIAB] OR jsubsetd[text]) AND
("infant"[MeSH] OR "child"[MeSH] OR "adolescent"[MeSH] OR Children*[TIAB]
OR chlid[TIAB] OR childs[TIAB] OR Preschool[ TIAB] OR Adolescent*[ TIAB] OR
Adolescenc*[TIAB] OR Teen[TIAB] OR Teenager*[TIAB] OR Youth*[TIAB]))
OR Dental Care for Children[Mesh]) AND (Meta-Analysis[ptyp] OR "Meta-Analysis
as Topic"[Mesh] OR Meta-Analys*[TIAB] OR Randomized Controlled Trial[ptyp]
OR "Randomized Controlled Trials as Topic"[Mesh] OR Randomized[TIAB] OR
Randomised[TIAB] OR radom[TIAB] OR randomly[TIAB] OR RCT[TIAB]
OR ((Double* OR single* OR treb* OR tripl*) AND (Blind* OR mask*)) OR
systematic[sb] OR "Consensus Development Conference" [PT] OR "Consensus
Development Conference, NIH" [PT] OR "Guideline" [PT] OR "Practice Guideline"
[PT] OR Guideline* OR Practice guideline®* OR Clinical Practice guideline®* OR

Recommend* OR Consensus*)

43
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“Dental sedation”
(n=470)

Excluded (n=439)
Duplicate documents (n=207)
Text books (n=150)
Thesis (n=27)
Adult and Deep Sedation (n=25)
Duplicate and No Article (n=3)
Propofol (n=6)
Guideline (n=21)

Number of screened original
papers (n=31)

Excluded (n=11)
Adult and Deep Sedation (n=5)
Case Report (n=1)
Survey (n=4)
Duplicate documents (n=1)

Number of screened target
original papers ( n=20)

w Figure 3. The flow of the literature selection process
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Table 8. 417 4 wjA| 7]

AMEA 9 mBD|E iR |
1) Human only 1 2A7IEEXIEol ofd E

2 USE 0w H b Felel X

ogr | 10

2) Adult & Aged, child(2 to 12 years) &
Adolescent(13 to 18 years)
3) Guideline category: All 3 ARt 2H0| 256 XY
1 (Etiology, Prevention, Diagnosis,
Therapy/Treatment, Follow-up,
Evaluation, Management, 4 XIEIAIXIT} OJA} Of 22
Counseling, Prognosis)
4) Language: Korean, English only

2 7R ZEXEE =g 5  YEEAE XY

TAp sl gejoz s

Consensus—based guideline2 =&t

ANEH SS UARIDH HALS)

=L Oo =21 = L
4 (Recommendation statements)S Hutg| 7 =2 E2gEmo|ofd 3

HAlst Qe et =22 XY =g

5 1% 228 rae 3 8 ZI=XIZ0| Ok 22
6 XIZ ASAPHofel B mat 9 wioi
7 NdEo| Qs B HmDt mg 10 92l 3ol i

Table 9. Description of selected studies

Sedative drugs Age Sample

Method

(mg/kg, %) (month) size

Clinical study on the effect of

| E; ?‘L ¥{I§ ’ chloral hydrate and hydroxyzine  CH(50-50), PO, 366 20
Kim IS 1990’ in sedating child patients for Hy(25) Rectum ' (12M, 8F)
dental treatment.
. Clinical report on the sedative
Park HS, Kim PO 86
2 YK , effect of chloral hydrate CH(50-75) ’ 38
1990 administered via rectum. Ree (42M, 44F)
. Evaluation of the sedative effect
Kim YK, . . . 19
3 Kim JS 1995 of intranasal midazolam : a case ~ Mdz(0.2) IN 38 (11M, $F)

report.




92 JHRCIS QIS XY ATIRXIE 2A7IME D 2ok 2015
. Sedation therapy through
4 g“llggg{ Kim - tranasal administration of Mdz(02-0.5)  IN 42
midazolam.
Evaluation of success rate and
Jung JH, Park  temporary hypoxia in pediatric 71
3 KT 2001 dental sedation using chloral CH(60), Hy(25) ~ PO 30 (40M, 31F)
hydrate and hydroxyzine.
The comparative study on the
Lee IC, Kim  efficacy of chloral hydrate and -
6 JS, Kwoon hydroxyzine of different doses in 811)()7 0), Hy PO 33 ?i)SM 15F)
SW 2001 sedating young pediatric dental Mt
patients.
Choi NK,
Jung BC, Effects of sedative drugs for CH(75), Hy(23), 64
7 o Mdz(0.1), PO, IN 18-92 )
Yang KH management in children. (42M, 22F)
2002 N20-02
A study on the conscious
g Hong SJ, Lee  sedative effect of chloral hydrate/  CH(50), Hy(25), PO 30 20
KH 2002 hydroxyzine with and without N20-02(30) (12M, 8F)
N20-02.
Park HD, Lee . . 5
9 (S, Lee sH, Comparative evaluationof 00505 po N 33 e
et al. 2004 intranasal and oral midazolam. (I5M, 13F)
Kim YH A comparative study of chloral  CH(60),
. > hydrate/hydroxyzine versus Hy(25), Mdz(1), 15
10 Kim JY, Park . . PO 36 )
KT 2005 midazolam/meperidine as oral  Mep(1), (11M, 4F)
conscious sedative regimens. N20-02(50)
. . The comparative study on the
. fslmfzolé“ﬁ sedative effect of different  Mdz(0.102), |\ 1o o "
20(’) 5 intravenous midazolam dosages ~N20-02(30-50) ’
for pediatric dental patients.
RioSC,Kim eyt dosge . CHEVTO)
12 ), Jang KT, the sedation of they ediatric dintal Hy(), PO 39 o
etal. 2005 . P N20-02(50)
patients.
Park KT, . .
13 Kim JY, Park g;?agfc‘;igc"izugzegfg;ty °"  CH(60), Hy(25) PO 31 2
SD 2006 '
Lee YE, Partk  Sedation evaluation using bis  CH(60), Hy(1), 27
14 MK, Kim SY, index assessment with and without ~ Mdz(0.1), PO,SM 40 ;l IM. 10F)
etal. 2007 the added submucosal midazolam.  N20-02(50) T
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Kim KH,

A study on the effects of sedation

CH(70), Hy(2),

04
15  KimJS, Kim and related variables for pediatric ~ Mdz(0.1-0.2), PO, IN 31 ()j(» M. 48F)
SO 2007 dental patients. N20-02(30-50) ’
Kim YH, Comparison of Behavioral
16 Jung SH, Response between Intranasal E/[I;llgg)i)l{y(l)’ PO, IN, 2.7 33(20M,
Baek KW and Submucosal Midazolam N20 0'2(’50) SM ) 13F)
2008 Administration. )
. . ... CH(35-
Postsedation events in pediatric -
Koo JE, Baek . 65), Hy(1), 335(182M
17 KW 2009 E:;;Z:lts sedated for dental Mdz(0.1-03), PO,SM 40 153F)
’ N20-02(50)
g;;ll( Ilg\i/’ Effects of children's tonsil size  CH(50), Hy(1), 35
18 Mah Y7 et al’ on the behavior during pediatric ~ N20-02(50), PO,SM  19-66 b M. 13F)
’ " dental sedation. Mdz(0.1-0.3) R
2010
An effect of sleeping hours prior
19 Maeng YJ, to procedure on chloral hydrate  CH(70), Hy(1), PO 24-50 37
Oh SH 2011 sedation for pediatric dental N20-02(50) (16M, 21F)
patient.
Jang SY, Kim  Effect of supplementary intranasal g()})I (;0_ 25) 28
20 JY, Park KT midazolam on oral sedation of » EYE2), PO, IN 37 PR
2012 children Mdz(0.1-0.2), (44M, 44F)
' N20-02(50)

M: male, F: female, CH: chloral hydrate, Hy: Hydroxyzine, Mdz: midazolam, Mep : Meperidine, PO: per/oral,

IN: intranasal, IM: intramuscular injection, IV: intravenous injection, SM :submucosal injection

AW 3 e 3 QAP PICOR) T 2412 ¥a AnS W5 it
AR FEE T HEAAS Ak A ARA ok BNk AY B
7ot Aol wet AHHOT Ay ofeifout, W] AR AN A W
stol FEH U8 sl FULES HTsto] MEAS ME 5 shie] vl Wiclow
st
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Table 10. Summary of cross sectional studies Used in the GRADE Assessment

Cross sectional study Drug and route Evidence

In comparison of oral administration of chloral hydrate 50 mg/kg,
Kim YK, Park HS, Kim  CH, Hy oral administration of chloral hydrate 50 mg/kg with Hydroxyzine
JS (1990) PO, Rectal 25 mg and intrarectal administration of chloral hydrate 50 mg/kg,
each success rate reported 55%, 75% and 35%.

In case of administration of chloral hydrate 70 mg/kg only and
with Hydroxyzine 1 mg, 2 mg, 3 mg/kg, objective behavior
Lee IC, Kim JS, Kwoon  CH, Hy pattern was evaluated by using Automated counting system(ACS)
SW (2001) PO and subjective treatment effect was evaluated. As combination
of the results, administration of chloral hydrate 70 mg/kg with
hydroxyzine 2 mg/kg was effective.

In comparison of intranasal administration of midazolam 0.2
mg/kg and intraoral administration of midazolam 0.5 mg/kg,

Park HD, Lee C8, Lee  Mdz intraoral administration has similar sedative effect as intranasal

SH, etal. (2004) PO,IN administration and tendency more acceptable for patients than
intranasal administration.
CH, Hy, Mdz, In comparison of intraoral administration of chloral hydrate 60

Kim YH, Kim JY, Park
KT (2005)

mg/kg with hydroxyzine 25 mg and midazolam 1 mg/kg with
meperidine 1 mg/kg in same patient at intervals of 1 month, the
former was more effective in sedation than the latter.

Mep
PO

In comparison of intramuscular injection of midazolam 0.3 mg/
kg(maximum 5 mg), midazolam 0.1 mg/kg after application of
N20-02and intravascular administration of midazolam 0.2 mg/
kg, clinical success rate was higher in administration of increased
doses but there were no significant differences.

Kim EY, Kim JS, Yoo Mdz, N20-02,
SH (2005) IM, Inhalation, IV

CH: chloral hydrate, Hy: Hydroxyzine, Mdz: midazolam, Mep : Meperidine, PO: per/oral, IN: intranasal, IM:
intramuscular injection, IV: intravenous injection
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Table 11. summary of case controled studies Used in the GRADE Assessment

Cross sectional study

Hong SJ, Lee KH
(2002)

Drug and route

CH, Hy,
N20-02,
PO, Inhalation

Evidence

In cases of administration of chloral hydrate 50 mg/kg with
hydroxyzine 25 mg and chloral hydrate 50 mg/kg with hydroxyzine
25 mg, 30% N20 and 70% 02, 63.3% and 93.3% of each group
reported satisfactory sedative effect.

Rho SC, Kim YJ, Jang
KT, et al. (2005)

CH, Hy, N20-
02,PO Inhalation

In cases of administration of chloral hydrate 50 mg/kg, chloral
hydrate 70 mg/kg with hydroxyzine 2 mg/kg and chloral hydrate
70 mg/kg with hydroxyzine 2 mg/kg and 50% N20-02, increased
doses group were more effective.

Lee YE, Park MK, Kim
SY, et al. (2007)

CH, Hy, N20-02,
Mdz

PO, Inhalation,
SM

In comparison of application of chloral hydrate 60 mg/kg,
hydroxyzine 1 mg/kg, N20-02(50%) and combination with
submucosal administration of midazolam 0.1 mg/kg, additional
submucosal administration of midazolam made deeper sedative
effect within a range of safety.

Kim YH, Jung SH, Baek
KW (2008)

CH, Hy, N20-02,
Mdz

PO, Inhalation,

In comparison of application of chloral hydrate 50 mg/kg with
hydroxyzine 1 mg/kg and additional intranasal administration of

IN. SM midazolam 0.2 mg/kg to N20-02(50%), there were no differences.

CH: chloral hydrate, Hy: Hydroxyzine, Mdz: midazolam, Mep : Meperidine, PO: per/oral, IN: intranasal, IM:
intramuscular injection, IV: intravenous injection, SM :submucosal injection

539 AR 2o
o G HALgHIs recommended) , 212 ¢H(Should be considered), 1&g 4= Q1S (May
be considered) , L% Z| &-5-(Ts not recommended) ©. & —-5-510] 3%7|3}

’

7) Bugk ARE 3 ALY i Asfo] 244 L Ao
2% 94 ek Aes] Slste] AR TS FR mPHe S skl dat
o] 71%& A 8akict. 2015999 621 TEHERA|ako}slo] 4 Delphi survey %15}

Aolele) o glo] B A A9 5 2k A He] UaGFE HEson, 2t K| Hof B
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07. UNTIZXIA JHeo] ASE FI=X|E 22

10

11

2015

2014

2013

2012

2012

2011

2011
2010

2010

2010

2003

Standards for Conscious Sedation in the Provision of Dental Care 2015
provided by The Dental Faculties of the Royal Colleges of Surgeons and the
Royal College of Anaesthetists

https://www rcseng . ac . uk/fds/Documents/dental —sedation—report—2015—
web—v2 pdf

Guidelines on Sedation and/or Analgesia for Diagnostic and Interventional
Medical, Dental or Surgical Procedures provided by Australian and New
Zealand College of Anaesthetists (ANZCA)

Guidance for Commissioning NHS England Dental Conscious Sedation Services

provided by Society for Advancement of Anaesthesia in Dentistry (SAAD)

Guidelines for the Use of Sedation and General Anesthesia by Dentists provided
by American dental association (ADA)

Conscious Sedation in Dentistry, provided by Scottish Dental Clinical
Effectiveness Programme (SDCEP) 2nd edn. Dundee

Guideline for monitoring and management of pediatric patients during and
after sedation for diagnostic and therapeutic procedures provided by American

Association of Pediatric Dentistry (AAPD)
Conscious sedation provided by British Dental Association(BDA)
Sedation in children and young people, Sedation for diagnostic and therapeutic

procedures in children and young people provided by National Institute for
Health and Care Excellence (NICE)

Guidelines for the safe use of procedural sedation and analgesia for diagnostic
and therapeutic procedures in adults: provided by South African Society of
Anaesthesiologists

Guidelines for the safe use of procedural sedation and analgesia for diagnostic
and therapeutic procedures in children: provided by South African Society of
Anaesthesiologists

Guidelines on sedation in paediatric dentistry provided by European Academy
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of Paediatric Dentistry (EAPD)

122002 Practice Guidelines for Sedation and Analgesia provided by American Society
of Anesthesiologists (ASA)
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