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Recent Trends of Sedation in
Pediatric Dentistry
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of Pediatric Patients During and After

Sedation for Diagnostic and Therapeutic
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cardiovascular

may be affected

Intermittent BP & RR

(recorded g5min)

Level of Cognitive Physiological Monitor Personnel
Sedation Function Function
Minimal May be slightly Not affected Observation only; Not specified
impaired intermittent
Moderate Some depression; Patent, self- O, sat Person
correcting airway: HR responsible for
Responds to voice ventilation and monitoring other
i th tor;
alone or cardlpva;cular Intermittent BP & RR an C(?perz':or
accompanied with | function is (no designated period | [M2Y 4 other
light tactile adequate Omé‘lin———p— tasks.
of recording)
stimulation
EKG & Defib
available (should)
Deep Depression; Potential loss of O, sat Person
Cannot be easily airway reflexes; HR responsible only

for monitoring
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Table 1. Appropriate Intake of Food and Liquids Before Elective Sedation*

Ingested Material Minimum Fasting Period (h)
Clear liquids: water, fruit juices without pulp,
carbonated beverages, clear tea, black coffee
Breast milk

Infant formula
Nonhuman milk: because nonhuman milk is
similar to solids in gastric emptying time, the
amount ingested must be considered when
determining an appropriate fasting period
Light meal: a light meal typically consists of 6
toast and clear liquids. Meals that include fried
or fatty foods or meat may prolong gastric
emptying time. Both the amount and type of
foods ingested must be considered when
determining an appropriate fasting period.

[ (o] BN

*

American Society of Anesthesiologists. Practice Guidelines for Preoperative Fasting and
the Use of Pharmacologic Agents to Reduce the Risk of Pulmonary Aspiration: Application
to Healthy Patients Undergoing Elective Procedures. A Report of the American Society of
Anesthesiologists. Available at: www.asahq.org/publicationsAndServices/npoguide.html
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Yaz glojof gttt) SRt AS= T8 0w 7=
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Table 2. Commonly Used Local Anesthetic Agents: Doses, Duration, and Calculations™

Maximum Dose With
Epinephrine (mg/kg)t
Local Anesthetic Medical Dental Duration of Action (min)f
Esters
Procaine 10.0 60-90
Chloroprocaine 20.0 12 30-60
Tetracaine 1.5 1 180-600
Amides
Lidocaine 7.0 4.4 90-200
Mepivacaine 7.0 4.4 120-240
Bupivacaine 3.0 1.3 180-600
Levobupivacaine 3.0 2 180-600
Ropivacaine 3.0 2 180-600
Articaine 5 5

* Maximum recommended doses and duration of action. Note that lower doses should be
used in very vascular areas.

1+ These are maximum doses of local anesthetics combined with epinephrine; lower doses
are recommended when used without epinephrine. Doses of amides should be decreased
by 30% in infants younger than 6 months. When lidocaine is being administered
intravascularly (eg, during intravenous regional anesthesia), the dose should be decreased
to 3 to 5 mg/kg; long-acting local anesthetic agents should not be used for intravenous
regional anesthesia.

+ Duration of action is dependent on concentration, total dose, and site of administration; use
of epinephrine; and the patient’s age.

Hl
w
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LA ALS EoloF T 1), 2 ZoaT ot o] 3§51 Aeh b $%2 7
Abstolof ghek, wAmb3A|e} T2 sedative E=
Zt Al narcotics®] *§-8 Fol A] G a1}7} 7F8}E]of vet
Y Ao|th(#3, 18 2).
2 Agto] 1S AT B A Bslof wiek
HUHHLS $55% A0 Aesd e Ass 23 OASIRIA
O B}, ke ESEO} Aot AYRES Holw 5
i Ao ® A7te] w2t 7| Esfof jitk, 219 A Aol SotE oA o AAdE-ER
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precordial stethoscope E+= capnograph®] A&
o] BAEITH A|BA= o]%‘-_ 7§§ _'_O 29 *]Z_]', o Local Anestheticsfdc;r;isciierations During
£ 2909 ool gakg 7ISalof gk, H21 1% of

+ CNS and CVS depressant
20] 50l%] = }\]. Z0) 717V 71 Z23s)ok 3)F in excessive dosages
E—J = t} e OEQ‘ = t} ] = ]_' H ]: “‘q' + Potentiation of sedative
activity by LA
« Calculate/record
_ maximum recommended

E-_J.\_EI |'-’|-=-IX'" LA dose in mg/kg
+ DO NOT EXCEED

DURING TREATMENT!
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S =A@ 9719} 7)% 94suction B.%9 M=(Agent Selection)

O = AH8% oxygen 35 A/ 1AE A
SR o s o Ao glo14 LA 224 Chloral

A = Airway: H A3 3719 airway #H| Hydrate®t Hydroxyzine &3tAwo] ofyz}
(nasopharyngeal and oropharyngeal Aolo] WL B uE= S5 AlAA A U
airways, olol BRA £Ae] 5 A2 ALo] v L0

Laryngoscope blades, endo—tracheal 7t A= oFof gt IhA AW} vk 2 A Q)
el

tubes, stylets, face mask, bag—valve— Zlo]o} B2 93w W Fe-E 1aste] ko] AElS
mask Aoz A58 A7gstof gttt

P = Pharmacy : Z4@AE HI=e -S54l 4 T3 HuEi 9t HA Fozl
= AAsk7] el Bagh s 7|2 AQl oFE Zolpidem(Ambien: 28=2A) 9= school-aged

M = Monitors : Z&g 37]19] oximeter childrenol|Z] 37} )31 £ 5~10mg AFE-3}aL
probe”} ¥ pulse oximeter?} thE Triazolam(Halcion) o]EX1% 23] AME-E]7]
monitors AlRFSHIL gl om o= Agt FAA PFo] Yehd 4
(eg,noninvasivebloodpressure,end— Q17| w&of Aofof QoAM= 2 ARRER] = Ao
tidalcarbondioxide, ECG,stethoscope) 2 H3E Qo)

E=E ¥ 3 equipment or drugs (eg, 7V Eol ARE| AL W= oF9] FF-= Chloral
defibrillator) Hydrate(2 3 & ), Midazolam(= 1] # ),

Meperidine(Demerol: & AF # 2 d ),

Major Pediatric Sedation Drugs

Drug Dose Characteristics Warnings Sedation considerations Reversibility
(timing)
Chloral hydrate | 20-50 mg/kg Oily Airway blockage Onset: 30-45 min No
Not-palatable
Max: Mucosal irritant; Separation time: 45 min
1 6ram Irritability Laryngospasms
Sleep/drowsiness Work: 1-15 hrs
Respiratory
depressant
Cardiac
arrhythmias
Meperidine 1-2 mg/kg Clear Respiratory Onset: 30 min Yes
Non-palatable depression
Separation time: 30 min (Narcan)
Analgesia
Max: Euphoria Hypotension Work: 1 hr
50 mgs Dysphoria
Midazolam 0.3-1.0 mg/kg Clear Angry child Onset: 10 min Yes
Non-palatable syndrome
Max: 15 mgs (acisd) Separation time: 10 min (Flumazenil)
(young child) Relaxation Respiratory
depression Work: 20 min
20 mgs Anterograde
(older child) amnesia Loss of head

righting reflex

CHSHR| Ztol AFELSIR| M|47 115 2009] 741

asiuaq aueipag Ut Uojepss Jo Spusi] uasy BEFy oBlxRiy iEoT m



Korean Dental Association

2 o3t S |

Pediatric Conscious Sedation
Common Oral Agents

Hydroxyzine(F-A|Z2)o|t(3E 4, 117 5),

1. Chloral Hydrate : 1004 o]4} 23152t o4
51| AREE|o] 2 fHA o FH LS Fo(
I}/ o]t/ Z o) o A 2~5A4] Abole Tho] At
o}, o2 of9] glo] mf9- A3 Pl E
©71 4 Q131 paradoxical BF-S UERY T HEAA]
(reversal agent)7} $ith. 852 30~60mg/kg]
I HEATEE 30~604%, peakAlZk 6080
o SAIZIHA] A4 4= Stk Fd| 8= 1golth
7§ & (70mg /kg o] &) A& Al & 59

hypotonicityE = 2 3} o] deep sleep or

>
o

respiratory depression o713k = Q17| ¢
ZAsfjof gt} thE ¢(Midazolam, Meperidine,
Hydroxyzine)d} F71ste] AWe 4= glom 1 4
o= & EofoF gt Laryngospasms($3+7
HZ oPIT 4= Q= o HAEI Qi) 2T 1]
=+o]A] chloral hydrate”} carcinogen®@ 4
7 trichloroethylene®] reactive metabolite©]
2k FAY AuE Qlsto] 2AAYA AREE| oo} 5}
At Ao b B a7} 1990d) Zof A)7)1=

o) thi] A4S S ek

2.Midazolam : 1990t Zof |afof| A7i%

benzodiapineAl§ %O &2 =& P} w2
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HaaRe

(5~10%)3} anterograde amnesia &I} w0
2 7MY Wol AWEE o F shuE &
0.3~0.7mg/kgo|™ A|EHAIZEE 20~30-21 o[tk &
o] 852 20mgloral), 10mg(Intranasal)elct. 7}
2 2 AHLe HAL 9E Al reversal agent?l
flumazenil Attt Folth, GHOZ = angry
child syndrome(2%)2} hiccups(4%)°] Yebd
4= Stk A gAgke] AAY A Bfolle o oF
(Chloral Hydrate, Meperidine, Hydroxyzine)
I} o] Auyek 4= 9lom A Aof ZlFo] ol dE=
EA)ol= golglsolu FRHE F71sto] o] AR
4= Qo™ 6, 7).

3.Meperidine(Demerol) : upef JAAHHOZ 7]
o] Eopx|= ¢ko g Algt ZEx1% (analgesic) At
9} seizure thresholdE® R dydo=2=
respiratory depression(oral routeA+= & A7)
T} hypotensionsr oF7]8kH 7 A2 reversal
agent?l naloxone®] St} &2 1~2mg/kgo|™ 2t
AR 20~30+20]3L AEAITEELI~ 24|17 o e}, 2
o 82 50mgoltt, o] oF A] thE K(Chloral
Hydrate, Midazolam, Hydroxyzine)¥} F7}5}o]




&= K™ 8).

4 Hydroxyzine : ++ E & A
(antiemetic/antihistaminic)& &°]7] st
A= anxiolyticdt FoR B8RS 1~9mg/kgO]
o}, HEATRS 15~30&0]aL AEAIERE 2~4 A7t

olth. Mef &HlE Eole

Popular Combinations of Sedatives

A7) gl

jui]
=

ol A & &

JIEl 8,

C.o% X%

A0 o] G AR HYsto] 2L TS
fsfel ok W SR 94 o BE AL
ahe] A3kt AL §50] A 10 F Aol
ol 4 Gl TES 45| FrRIHE AAS G
A ATk BEhGE 5),

+ meperidine

CH (20-35)

Sleep

Euphoria,

Drug Dose — oral Characteristics Warnings Sedation considerations Reversibility
(mg/kg) (timing)

Choral Hydrate Onset: 20 min.

+ hydroxyzine CH (20-50) Hyperexcitable Loss of Separation time: 45 min | No
Vis (1-2) Drowsiness | consciousness :

Work: 1-1.5 hours

AIRWAY I

'Same as above |

s : (Narcan)

Only Demerol

Vis (1-2)

difficult

(Demerol) & Vis (1-2) dysphoria, hyper,
hydroxyzine Dem (1-2) mellow e
A depression
Demerol . Onset: 20-30 min
S tion time: 30 min |
+ hydroxyzine Dem (1-2) Same as above Respiratory Spatationtme. 26 Wi Only Demerol
Vis (1-2) Hepeesion Work: 1 Hour 272
+ midazolam Mid (0.3-0.5) Same as above; Respirat_ory Same as above Both are
Dem (1) initial relaxation depression; loss of (Narcan &
AC Sxd/fussy headiohiie = Flumazenil)
Midazolam Onset: 10 ypinuteé
+ hydroxyzine Mid (0.3-0.7) initial re!éxation Respiratory Séparation‘ti}ne: 20/min_ - liYes
AC Sxd/fussy depression; | - b . (Flumazenil)

head nghtiied Work: 30-45 min 222

ki
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1) Age©l o2 #

(D 18~36 months; Chloral Hydrate(60mg/
kg) + Hydroxyzine(1—2mg/kg)

© 37~72 months; Chloral Hydrate(25—40mg/
kg)+Meperidine (1-2mg/kg)+Hydroxyzine
(1mg/kg)

@>72 months: Diazepam: Midazolam
(0.5~0.7mg/kg)

2) Procedure lengthol] wh2 v

(O Ultra short: Midazolam

@ Shortprocedure;Midazolam+
Hydroxyzine ; Meperidine+Midazolam

Chloral Hydrate+

Hydroxyzine ; Chloral Hydrate(#-8%) +

® Long procedure:

Meperidine+ Hydroxyzine

3) Temperament/Behaviord] w2 &x;

@ ‘easy”: Midazolam; Hydroxyzine ; Lower
dose Chloral Hydratet+ Meperidine ;N20

for titrating

@ “difficult”: Higher dose Chloral Hydrate
+ Hydroxyzine ; Chloral Hydrate +

Meperidine + Hydroxyzine combo (all
with N20)

D. IR 2HO EH=E (Route of
Administration)

off gk 7HA] eFEou Fol =

W Sloll, 74 o]4pe] o 2

o ARgSh= BE-FHol g /\]&Qﬂ
Feolu 71¥olet gAlehe
2t 28 AR o) £ SR AME 1 Hike

200
T

a7l0] E% i

L

3}

l’

|

o7} ABE, LA B4 ARIS] E4E Tefstol

AeEfsjor 3 Zolet,
H] 7]— LH 01

1

ZEz] o]

L_O“ll__

(Intranasal),

dFoiel 22l

7(4 o}
|

3t

(Submucosal) = @o] AL&3lt} (£ 6).

Routes of Administration

Eliminates spitting
Relatively inexpensive

Eyes vulnerable

Route Advantage Disadvantage Comments

ENTERAL

Oral Convenience Variability of effect (no Most commonly used in pedo;
Economy titration) parents like it
Toxicity decreased Onset time (slow)
Inexpensive Can be spit out

PARENTERAL

Intranasal Requires little cooperation Injury to nose Atomizer is recommended

Helps w/ obstreperous child

Relatively fast absorption
Technically easy to do
Relatively inexpensive

Intramuscular

Onset may be delayed
No titration

Trauma to injection site
Higher potential for side
effects/toxicity

Liability costs & licensure

Relatively fast

Potentially scary

2 Pokes!!! Fear of needles
Dentists are not use to this route

Most rapid onset of effects
Titration (also test dose)
IV already established for
emergency management

Increased likelihood for
anaphylaxis

Requires highest level of
monitoring

Liability costs & licensure

Submucosal Easy to administer for dentists Tissue sloughing & trauma Dentists very familiar with route
Relatively fast Potentially rapid onset 2 Pokes!!! Fear of needles
Liability costs & licensure
Intravenous Ideal drug route Gaining access Pediatric dentists are not trained well

and consistently in this technique
Works well for those who are
properly trained

H
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1.7474%%(Oral Administration)

73 B 7P eefjE oA AR
71 ol ARG-El= iRl A2 7 Har ok
st ZFAIA] o g A E o] & wEo|t), off
0194 7.0 OHE ohﬂ]-x-lg_i tﬂr,}é. 7-]_1?_71- 040] ij%Q-
E-83 = Sl o]lo] glon glo] 227 Thido|t},

2. HIZJWE (Intranasal Administration)

2| vl=oll A AISEF WAL HEAol 7HE Hol
ARt RS ShUE Bl Fakt o= &
HIE SHSA R S4ET Fuy) Fofo] 9t A
o] AR 5 EOIJ— Fo] T 10+ ool
AT ol del= Ao 2 A A Qo

Thao] 7 L(burnlng sensation)& =2 4=
O} v A g2 7te] o]RojR B & ZAIR
gtk Z o= atomizerE ©]€39 burning
sensatlong =01 F55 o 4A stlEth ®

gt 2L o= A SHRbe] FAQle 2ABHHA F
o7} golgt o]lo] glomg I Fofol vl wd uf
AxE7F dojE SAAE ofdE glo] AR 4
glo™ Midazolam©] HIZFU(0.2~0. 3mg/kg) T
A2 A= 9o reversal agent?l
flumazenil'e Aol BIFUHRE £ 4= ot
(1" 9~11).

rlo 20

Nasal Route
Administration

—“NUSVITN®O 5

3. A9sl Fof(Submucosal Administration)
ol= A|TJAtlA 71 &4
o}, 2 Aot uhE wiel 5U5HA buccal micosall
injectiondt™ =H=E X754 e F91E WA A
gisto] AR & AARIt} Demerolo] L2 A5
B ARgEo] gkom A88F0] Chloral Hydrates
(50mg/kg) 7ol Fof 504& %

& Foo] & 4= 3

Midazolam

Nasal Route
Mechanism of Absorption

+ Drugs sprayed on to nasal

: A
+ Nasal mucosa is only location in

through the cribiform plate into
the CNS by 3 routes:

- Olfactory neurons Comrsn '
— Surrounding capillary beds g

— Cerebrospinal fluid (CSF) -

mucosa are absorbed rapidly o

the body that provides a direct %"
link to the CNS sooant
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4 A
a2 12
(0.1~0.2mg/kg) FAAZ AEE1 QUc}, JEM
oversedation?| 754l W&o uf-$- o] Z).o v}

o|ti( 19 12).

4. 28 Eo(Intramuscular Route): H|7+
o} Hulel Fol2E SR KIS 9L % U
Aubso] FEo} ok A o] dololxs

AFGBHA) Shect,

N -1m

it

5. AWy Fof(Intravenous Route): A= &
H7F of7)of| mpat SJafe} mpRa} A S B &
S axopx|ojAfto] AJek 4= Q17| of| sxobx|i} &
B0 R 2 B ghert

E. TP ZHXI(Monitoring)

A7} Q7 ol GAY AL vk E Al 9=
o o]5 oAl osf oF7lE 4= Sl FE, ff%aot
9 728 5 270 At A & FHo=
Ao HAAR e 7e= 771808 ﬂmom 3
7Fsh= 3gE Ieltt 3] Oral sedationA]ofl=
ol HLl sedation? AEE o& 7sEkAt

587l o197] "2l sedation

final level=

746 | Cyeta|ZHolAVRiEIR| Ml4rR H11E 2009

Patient Monitoring

o] Z2oJE4= monitoring= Zsflof TTHIH 13).
325 FAStE 7|+ 2+ Precordial/
Pretracheal Stethoscope(Ventilation¥t &3
29 7}, Blood pressure monitor, Pulse
Oximeter(Oxygenation=%), Capnography
(Ventilation 4% airway compromise ¥ &
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Chin Up, Shoulder Roll, and
Rubber Dam!!!
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Korean Dental Association
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Sample Sedation Protocol

PRE-SEDATION DAY
- At the appointment when
the decision is made to
sedate a child, explain
sedation and its major
considerations including
informed consent.

-Call & discuss sedation
with parent the night
before

-SEDATION DAY
- Check patient in; review
informed consent

- Assistant gets weight &
vitals (excellent
opportunity to determine
temperament)

- H &P completed including
airway exam

- NPO status is
determined
Ask “when" last ate

- Determine drugs & doses
to use (based on dental
needs and _temperament)

- Calculate doses of drugs
& draw up: have someone
gonfirm

- Flavor the drugs to mask
unpalatable taste

- Record drugs in sedation
log

- Administer drugs via cup
or needle-less syringe;
knee to knee?

atch patient during
“latency” period & monito
accordingly and in timely
fashion; record all

pertinent information on
dation sheet

‘

- Record vitals per
guidelines

- Separate patient from
parent & apply monitors

- Dentistry done, return
child to parent, discuss
outcome of treatment

- Administer nitrous
oxide or oxygen for 5 to
10 minutes; settle,

settle, settle - very
important!l!

- Monitor patient until
discharge criteria met

- Gently open mouth,
insert mouth prop and
examine teeth

- Give post-operative
instructions and handout
- Apply topical - Call parent in the evening
anesthesia

- Administer local (4
mg/kg) and do so very,
very slowly

Did you follow the Academy
guidelines?

Did you follow the state

—_ ? TR
Pplytight-fitting, board rules/regulations?

single-hole/tooth (no slits)
ubber dam

Did you have any adverse or
unusual events? If so,
document & review why they
occurred.

- Do dentistry, but
focusing on patency of
airway and ventilation
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