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Clinical practice guidelines for diagnostic and procedural sedation

Myong-Hwan Karm

Department of Dental Anesthesiology School of Dentistry, Seoul National University

The American Dental Association states that the administration of local anesthesia, sedation and general
anesthesia is an integral part of dental practice. It is significant that the American Dental Association defines
sedation as well as local anesthesia as an integral part of dental practice. A new sedation guideline was published
in Korea in 2022. This guideline has been published to help both anesthesiologists and non-anesthesiologists
provide safe and effective moderate sedation to patients consistently, without limitation, at any medical institu-
tion. This guideline was developed with a focus on moderate sedation before, during, and after examinations
or procedures for diagnostic and therapeutic purposes. Considering that there is a possibility of transition from
moderate to deep sedation depending on the drug administered and the characteristics of each patient, the guide-
line also includes items for monitoring and coping with complications that may occur due to cardiovascular and
respiratory depression. It consists of recommendations for a total of 15 PICO (participants, intervention, com-
parator, outcome) questions. Individual items covered include education on sedation providers, requirements
for supplying drugs and equipment for sedation, selection of appropriate patients, referral to an anesthesiologist
when performing sedation for high-risk patients, fasting before sedation, and typical use in adults and children.
Comparison of drugs, monitoring of respiratory system, cardiovascular system, depth of sedation during seda-
tion, measures to cope with respiratory complications during sedation in children, and discharge criteria after
sedation are included.

Key words : Practice Guideline, Monitoring, Procedure, Risk management, Sedation, Sedatives.

Corresponding Author

Myong-Hwan Karm, MD, Ph.D.

Department of Dental Anesthesiology, School of Dentistry, Seoul National University,
101, Daehakro, Jongno-gu, Seoul 03080, Republic of Korea.

Tel : +82-2-2072-3847 [ Fax : +82-2-766-9427 / E-mail : karmmh@snu.ac.kr

ChstR|ZtolArESIX| Ri61H K42 2023 | 293




Korean Dental Association

Uuig ooty
LAZ 7} &wst Tl 919 AT A EAY,

< A A 7ol 87 FEolH

A} A 2o AR oAl @—’F— ULk AR = Al A
H(sedation)& A5 = &
TR O ZH 2|22 i—‘:é—' e Sl AR =S
Sk AR =S 1, A& Fof| A
AL} SR 22 IAE FAID 4= A siEtt A
SEZ0| = SAECIAlE AR =E sl XY
ojuf A7} oA o, FZoll= AIEESO|
e THEE AR 7 Al AHS Al & A
<= 85| Stk

= RS AR 5 E P8 FARFE Al
i}, v=R]FIAFE S](ADA, American Dental
Association)ol A= =Aants], A, A7} A
IR 7 o] W49l Biolaky PAsk o2, ul=t
AR )7} FAautF et oA J7gR 2 AT
£ A A= *éf,‘—x-i?_—,—.— oIt AL 9ln]
7F Aok @A diekl=re] AHeAE XA Ro] A
T 7o 2]l Fatolghs Ao FolstA] kA
T HETH TEu ARk ko g o] AT R

of W4-xQ) Biojek AL AsHe ATeESol

SIAAE e ARAUES] oA o
. 98 o I
Glovt Selufel R 2735} astol o
NZe) ssio] FAAIE B, THoE 27
331 o]k HolE|(dat) S 12 o) Flst
Az e Amse] oie) SRek teblop
She Aol 2Jz91e] Zoltt. AAGIA FZ 3ok
3 W] e ArARE0] H2Q0154 of%)
5ol Ao] ufs] ZHEL 9Iet. 20154 Hhetx|ojets]

294 | CHetx|ZIoIAEEIX| RI61H RI4Z 2023

20169 Hl=A| AR S S8t ‘Guidelines for
the Use of Sedation and General Anesthesia by
Dentists?, 20174 tigtAolx|ziels]7F Eust ‘A
ofgkAte] Mg 7tol=akel™, 2018 wl=tuts kst
3](ASA, American Society of Anesthesiologists)”}
ZW3} Practice Guidelines for Moderate Proce-
dural Sedation and Analgesia®, 2019d0f| v]=4
o}}5}3](AAP, American Academy of Pediatrics)
@} ul=4ox]|ASHS|(AAPD, American Academy
of Pediatric Dentistry)7} 74 £33t ‘Guidelines
for Monitoring and Management of Pediatric Pa-
tients Before, During, and After Sedation for Di-
agnostic and Therapeutic Procedures®, 2021
u| = 2| AFA 3] 71 23t ‘Guidelines for Teach-
ing Pediatric Pain Control and Sedation to Den-
tists and Dental Students™7} It 12|31 20224
et eSoletal7 AAH R Ale= 1R A8k R
A7 BWSASAC, ol YIS Ptk S
Az A 27 20] thh /et stk

. 9414
1, MHXIZX|R THeto] Bz

eSOl vETe o
ohet w155 oletat o)At 9o 414 AlgArEe o
o34 A=l 290 Tt 24 7198 kAl
3 YA AT BRI ARSI U3
g Aste 2 olelg Aol Hots el gilel
A
ojsta], theb e olatats), haielutals, chekioly
datats))ol A 7]ate] chabA|a] 214 Gl

L;.:ml

b




2 7ol that LR S ASIAT, 2010W0] 28t A T B4l 7)) T e A St 2 Sl i
i 298 995 gellEEoss A /9l 24 B8tk oA Fute] Ae >
A AI950] 14 AREAY AL UFS £ ABUCRA, TESOelE R0 T A &
Sl 2 23 S Solstalo) R AT B9} ol SIS A0 o 9 1A o
o chekx ofate], et olatel, tiallmpsIsle Al B Wt Al AE Hopet FAlehe o) 7]uel
HWMC&I A oo, ol Mol A B B0, 24, B 3l 4 o] S8
o3 B} el Aofshe PAlom kA A o] QPshE HabES) FEE A5 Agshed £
A4 7H‘?=_*91 79k mheisiott 2ol SEE sk, AAAZACNA Bt 79t A
S| thet HRE AZste] ol A g3t ATl
2. 712 HTIQl0| 7 2xiu ) NS AZoe PHES w9t Bole Agahr
2ol 9Jh
2 A2 AUk F5E AA(Table DS AW 2 QAL AT 8 N2 BH0) A B A%
AHAZAHTable 0] e w80 o, 48R A B T F5x 140] 2HS T AgEIgon,
4 AR B0 WA, Aus Be] HE Y 5 Solsis opel AE Be] B4 we} B A
AL A W, SR TS A el 1l A Aol B Ao ol AR o] dheg mefel

Table 1. T TA|12| Z2

ESENRS ok MF/Ms MY H2 o A
Bt (Responsiveness) FEEEN Y PR E=FA NS0 =H0|  HEMIXS0L SEE2 RY S5 Rk AES
HHQIBEZ U= S ot= A0 = X0 Q= HE Jell= THE =~ Gl
7| (Airway) rors SM7FEQ0K| U= SNt EQE U SMHEQE
LSS rors) SRSy SEES S UB ERSES Bl
(Spontaneous ventilation)
HgdA s Y toH RXIE E 7 NG XNote += U3
(Cardiovascular function)
Table 2. TIE LYHTIZXEOIM ABE= 2 80
20 ofn|
LAl FHE Felol| flofl HEE &= o2 BLHIIE Z0| M0l= 0{0|C.
=M M S 67| YoM IHoke HZM Als, FOFETHOFLI2 SHA} A HA| 7(0i5t= 02 HiEs |0I3tt
e 2 3 XSS flot Mt A=2 Yol A== Béoi 2 XM= S 2EE HHO=E J|=sit
T 20 0|=0rF2St2|0A MAISH TEO| & HI0)| 2 T Mg 21 ZHO0|= 7|&3it
I T S 71 ARIE SABH
TIERISA OIAH EE= X[LHME KIS,

ChStR|ZtolArESIX| RI61H K42 2023 | 295



Korean Dental Association

FE o, At Ao AR AAA E2 33
FollA AASIAL Y= HHEYS wskoH, 2A 5

1) ofsfAtR ] o

2 ARARE AT AR nlAEZIs
ohfet At EE X BAY AN B ALE 9
o) 1AL Adehe T ART stolE Aol AL
oatih. M-S Algeke she|(ehaete], of
S gofste), x| ofatel, g el tatal, it
obyasiels], tiatelaiale], dekegolate)e]
chebAlE 24 ZJ9e] 44 A A @) of
3 BES WAL, T ST Sz 2
3 ARAY AEe] o] i ST gt Fs
Zojots] YgARAY JUSo0] W IgARAY
of 7t w2 el el =olsteich. Ao
eSSt FER st o,

296 | CHetx|ZIoIAEEIX| RI61H RI4Z 2023

EREL
of, 22 AFOE WA AT 5 Y NFWA  AGTD), GRRSIEIE AR Fof
W S5 RS WAL T & P BE s, Ueix 58] B U8 20 A § 2 B
SE XS & 1509 S ARo] thet AUt A FIE 3pgo] Hofsks A0 Aol Holsin,
o olRojd glow], TR A YRRy MY Uk 9N WE} AR WAl Holsh| stk
AgAel het 13, S 9Iek oFE g 7] &

A, AU o) M 9 WA A S A D IR R

B SOl ool o, A Al A FA A ARANY He S FEE WS A e

QUv} Zofoll i AGHE NEA kB0 Bl A F AN dot BR HESPIE Shom, T s oy

G814, NBBA, A Zole] WA, 20t A F o BEAOE AgHL FAYATA, WL,

557 P LA A WL, 1 A FHA 5, B A, A i BRspIR s of
-

o wet oLy UL BF FAS ol
FE, 49, dofe] A BaolUsE o] 2t 2]
43} 99 PASIT WAL H2, 42, 1
23 20} £atoA] F8 27 Rolo] et 9194
s, ALRIAT 1~5749) 7|28 A
7 SisioA I, £ gdsle] Agste] 2
it} FHREE 7|25 HASHE 4L A% o]
F 7 7 BSlIslold 712 AREE O, 49
3670, 420 2072 BHFO 2 BYYES 4ot 3
F Aot 332 AR Babas 23] o] S

A& SN 319E AR A3 S 1999 174
o IYAES BT AT AT IHEES A
ot o A E AdEES v L.

- S B AHAEA] 1, 7ol B ast
&) 84, A k] A7, A As AR A2
7ol whE S A2 Afol, W T TR A

- A0 23 54, E3] ARSstE oA, 271EelAt
sheaEt A4, HA V1S

- 2ot Jak ARGEl= AEA, A7 Zole] ZHAl




= h
o] 01 B3 @A 0 MBI 2 ALsle
o] sl BTN AL8E 7| YEES A4 B}

gt A E=Edte] SAsA ARt olEHo] A
oA AR ZAA ARG AAAHolE o]

A5 @ 9)19): Pubmed (Medline), Cochrane Library
(Wiley), Embase (Elsevier), @ =tU}: KoreaMed, NDSL
(& ScienceON), KCI (Korea Citation Index, web of
science version)& & 671 .04, 44220209 6¥ 1
U AEFete] 20209 69 8Y == Qi

o Hr
rx of

oA T AEo] 12 A A EEE
9] 91o] FFE o] A= S5 HiAls e &
%) ¥7-2 PRISMA Flow Diagram!%°f| whz}
At g FH ZA & =071 Hsh A+ A
Ae AAA & Hekds], 749 dizat a5 3
H|F2E9] T2 A= AlRkelolal, HarQKguideline),
AH(editorial), F-d(narrative review), +=%(com-
mentary), HA|(letter), 3]2] ZZ=(conference ab-
stract)e|4 S8 Eil(case reports or series) o=
Alefstoiet. 7+ A AR 7T ES AR A
Al HE2 A3} A E FAZ SQlskal, AEE AA A
F3 & (systematic review)ol] ZgH F3olnt 2
7 AM(hand searching)& Eall AEA HAH &
=0

58 71 golefHo]A AAo] ofst ERE o]

E]l:t
Sk

x

)

¢

2 d

H1

T h

2 F713t 3 thA] endnote S5 HiASH] 5 =3

; P

)
re,
-
il
Y
=
2,
0

¢
o
N
N
H1
it
i
o
=)
3
A

« 529 2t A= Cochrane risk of bias
2.0(ROB 2.0)""

« H]529] A The Risk Of Bias In Non-ran-
domized Studies of Interventions (ROBINS-1)*?

Q71 7 A AR gt 9190 9
o] HHZoE E QL. FHA ARl EA =
37}= Grading of Recommendations, Assessment,
Development and Evaluations(GRADE) 15514 A
Aotz A 5 8717100 Wttt (Table 3).

6) 329 FAHHEREA)

HEREAS AR 3o] weh 242 A[gE|gloH,
3 AFolA FE06] AFEA g HIYI(in-
consistency)°] £A5}A] o, 27l ojAke] EolS
33 73-9-of| Review manager(RevMan 5.4.1)& ©|
&-sto] WEHEA S 35kt

7) sgEo] = A

_?_
= AEA o] thi Welo) A4 AAA
o o)

12 24

ol

wol 1o,

4
Y,
o
X
>,
2,
)
N
_y l
) |
o o o
( i
2Z 2
£Q, X,
rr 111
Jol‘ o
jaba) P ol
i)
(I )

Ao
EN
>,
of
1>
0
rd
N
i
H,
r
_O‘L
N,
RN
_orh‘
ﬁ
—
&
(@)
S

olof 13}, 23}, 33} 9|7 7] Dol Al KA-S AJ8y5}T 9]

ChStR|ZtolArESIX| RI61H K42 2023 | 297




Korean Dental Association

ER R
AR 2619 thos A 4 248 L AR
Sigich. AREAL ATE vigoR 29 g
ME AR AT A AL HS B A AN o] ATE B AHE MRS I e AR A
AR A 2k ASGYTE AR 2AE B 9k W 57, 27 $52 Table 500 AN, o
FAAEO 2/ S5 AR POY/AHE ZAR 7] AEE 29] Aol W okEw} Aol o] Table 6
%39t ofl AT, AL 39] 104 T B} A

A ANY =& Y AV 535 2R Y=} 9jn|

g IR W7 f1¢3]o] AE g7t o HE
o] Z E9l 25 H=w diL
Aol 7|9tste] 2t FAE ST oI5t Al A E
B7lsto] S1€39]9] B A8 FHAS B3t 494
WL S 2% [LRHA] ARg{strong for), B2 ARG
(conditional for), A+ AR&{conditional against),
A& A|$Hstrong against)] & 7 2JEItHTable 4).

Gl
(i

710l 2 = Sl vl=h ek A g H Rl |
8fl Table 701 AlA5 ATt HAHEE 62 A k= o
A 9] -8 Table 80l AAJsIAH?. SALE 79
ZoF S 915t A SRl =g o] EQL - |
TSR] 892 Table 901 AASIETH 7, AR
89| Arofgrt 7 A2 At} vokERte] SR
Table 109 AAJIATH?. AR 99] 201k} 2
7 Ao gl2md=r 2] G2 Table 1101 A|AS}

ACH ), AR 109] WL AT U E Y Ahulo]
ti3fl Table 1201 AIXISHITHS. A AR 139] 14 7
ol& Brlsl7] st T2 Table 139] AAGHITH?.

Table 3. 24 & BV &

oHE 9
=a(high) S| FHRTH M Z0l| 7HACE S TH SHAIE 4 Ut
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02 =S (very low) SO FHR|0 CHEt 20| A QICt MMl Sit= St YR Mo CHE Z0|Ch
T2t O/ HE A} HE XA
Table 4. H11 S89°| ™9
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Table 6. 2V A2 FAO|M ZHZ0{0F & St 2™

Airway supplies

Supplemental oxygen with regulators (minimum of 2 sources)

Nasal cannula and face mask

Oral airways

Ambu bag

Laryngoscope (Macintosh and Miller; various sizes)

Endotracheal tubes and stylets

Supraglottic airway devices (laryngeal mask airway, i-gel)

Glidescope

Suction equipment to include tubing, catheters, and Yankaur suctions

Additional emergency equipment

Compression board

Tracheostomy/Cricothyrotomy kit

Charged cardiac defibrillator

ACLS drugs

Malignant hyperthermia supplies to include dantrolene

20% lipid emulsion for local anesthetic systemic toxicity

Emergency power source

ACLS, advanced cardiovascular life support

Table 7. DI=0{IIBI2IASA) tIASE] 25

ASA Ax|SESE H9 OfAL, T2 LB S ZEIGHR|TL 010 SHY&IX|= %2
158 | zigst 2t 1Y%t g, Mof 350K 2HL ZAZ S3ok= 4%
255 S M HAS TR SR 7|SH HoH7t gl Bl MAl Het
ofl(010fl BFE=IXl= 48): S, AL S, YA, HIBH30(BMIK40), & ZHET
U= /3Rt Zot 557 |1Hst
3ss SS0M 339 Tl H HENOI VIS MEtE /TN 4% S8T0M S5 ES0] ofLt 01 U= ES-
22 71 2Rt Of(0]0l] SHY=IX|= ©48): ZHEX| = G/ UHY, PHYHMNSET RS HA H|ot
(BMI>40), 24 7tY, dTS Z/HE, MEE7| HY, SS= 0142 d2sE8 ¢
A FEHORE EM U ATMEH 28 S 24 (60F 2 RO, AT BM LM
USSR, T BAFSURS/ BNSUARE | 112 374E)
458 REHOE MBS 2ot 0010 SFYLXI= 243): Z2Q(I/hE) A EM, M, Unkgoidds, F= Hy s
£ 339 MM Hetg 7t Hel/HNSUAHENQ XEEQ! Mofdd e Mot Tah B8 Mot M=o 24
Tl etxt IHHZ, TSN Sl S0 Ho, A0 &M WX gl= g tidy Ee 27|y
bsg PECI| UOHAHS 2K 0(0[0]] SHHEX|= ¢43): LEE 55/8F SUT, 53 Y, T4 SUE E0l= LU
Q=N FTEE £ RO &N SO F= LYY Z7|/HA BHS AEsH Ha 5
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OF L ALK}
38 +20 42 E'E FICICt (302, 0] 2Xt| X|22| X|H0| MHO|LF AR L] 45 RS S7HAZ HE LZ=Lt)
ASA, American Society of Anesthesiologists.
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Table 8. AQ1 I otz 2419

8 ST )

O2OZ g 25-75 ug/kg/min

oickE e S0t ZEGHH 0.5-1 mgh £04

EF0ME | DS Y et dd | 27| F0HEH 0.2 mg, TE Rt AMEX| 42 42 S 1 5 F 0F 3 mg/K| B 50
Table 9. A0t ZIES 9I5t B+ 2=20I0|=20|EQF B+ O|ILIEE 8

HIEH Chloral Hydrate Midazolam Syrup (midazolam hydrochloride)

AOH AR DI 50~75 mg/kg (Max: 1~1.5 g/dose) 0.25~1.0 mg/kg

Sedation'® 40~70 mg/kg (usual range between 750 and >6 months; 0.25 to 0.5 mg/kg (Max; 20mg/dose)

1,500mg)

Dentistry for the child
and adolescent"”

25 t0 50 mg/kg (Max: 1 g/dose)

0.25~1.0 mg/kg

Table 10. 20t TES $IstHEI I D|CHERIC| 219
Drug Route dosage
Ketamine PO 6-10 mg/kg (30 min before the procedure)
\Y 0.5-2.0 mg/kg loading (0.5-1.0 mg/kg intermittent bolus or 2.5-15 ug/kg/min infusion)
Midazolam | PO 0.25-1.0 mg/kg (maximal dose; 15mg)
\Y 0.05-0.1 mg/kg
Table 11. A0t 27ES ot HIAHGHEDH 82

Route The dosage of administration Textbook

Intravenous'*%? Bolus infusion over 5 to 10 minutes 0.5~1.0 ug/kg, Practice of anesthesia for Infants and children 5th
followed by an infusion of 0.5 to 1.0 ug/kg

Intranasal?'"* 0.5~0.7 ug/kg premedication Miller's Anesthesia

1~2 ug/kg premedication
0.5 ug/kg/hr (0.2ug/kg/hr in neonate)

Chap69. Anesthesia for Ophthalmic Surgery
Chap77. Pediatric anesthesia

intramuscular®®?”

initial dose 3 ug/kg and supplemental dose of 1 ug/kg
initial dose 4 ug/kg and supplemental dose of 1 ug/kg
initial dose of 1-4 ug/kg
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Table 12. ZIHS QI3 2LIEZ HH[®

American Society of | The Association of European Society of | Australian and New
Anesthesiologists Anaesthetists of Great Anesthesiologists Zealand College of
Britain and Ireland Anaesthetists
Level of statement Standards Standards and guidance Guidelines Guidelines
Year written /updated | 2011 2013 2007 2014
Assessment of depth | Required Required Required Required
of sedation
Blood pressure Required, at least Q | Required Required Required
measurement 5min
Pulse oximetry Required Required Required Required
Electrocardiogram Required ‘Conscious sedation’ Required May be required
with continuous verbal according to the clinical
contact: not required. Deep status of the patient
sedation: required

Table 13. Modified Observer's Assessment of Alertness/Sedation Scale

29)

Score Responsiveness

5 Responds readily to name spoken in normal tone

4 Lethargic response to name spoken in normal tone

3 Responds after name called loudly or repeatedly or both
2 Responds only after mild prodding or mild shaking

1 Responds only to painful stimulation

Table 14. R A| 55 BXO| HX[O

Management of respiratory failure: general approach

Open the airway and keep it patent using
* Adequate head and body alignment

* Head tilt—chin lift or jaw thrust

+ Careful suctioning of secretions

Consider oropharyngeal airway in the unconscious child, in whom there

is no gag reflex

Consider nasopharyngeal airway in the semi—-conscious child

Supporting ventilation

+ Bag-mask ventilation: the recommended first-line
method

* Tracheal intubation

* Supraglottic airways
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