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of Pediatric Patients During and After

Sedation for Diagnostic and Therapeutic
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Recent Trends of Sedation 1n
Pediatric Dentistry
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Summary

Responds 1o voice
along or
accompanied with

cardic S
furction is

Level of Cognitive Physiological Monitor Personnel
Sedation Function Function
Minimai May be slighily Not affected Observation only; Not specified
impaired intermittent
Moderate Some depression: Farson

O sat
R respozw§:b§e for
maonitaring other
than operator;

Intermittent BP & RR | 00 4o other

aroused

adequate tasks.
EKG & Defib
avaitable {should)
Deep Depression; Potential loss of O, sat Person
Cannot be sasily airway reflexes; HR responsible only

cardiovascular

may be affected

for monitoring

intermittent BP & RR
(recorded g5min)
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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, 2
carbonated beverages, clear tea, black coffee
Breast milk 4
Infant formula 6
Nonhuman milk: because nonhuman mitk is 6
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.
* 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.asahg.org/publicationsAndServices/npoguide.him|
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Tabie 2. Commonly Used Local Anesihetic A

Doses, Duration, and Calculations”

Medical ! Dental Duration of Action {min)t
Pre 0.0 : & 50-90

\,bioroprebame i 20.0 i 12 30-80
Tetracaine i 1.5 i 1 180-600

¢ Amides |

i Lidocaine ! 7.0 4.4 90-200
Mepivacaine 7 4.4 120-240
Bupivacaine 1.3 180-600
Levobupivacaine | 3.0 Z 180-600
Ropivacaineg ! 3.0 2 180-800

_Articaine e s 5

Maximurn recommended doses and duration of action. Note that lower do

used in very vascular areas.

ses should be

+ These are maximum doses of local anesthetics combined with epinephrine: lower doses

e recommended when used without epinephrine. D
30% in infants younger than 8 months. When lidoc

s of amides should be decreased
is being administered

e

intravascularly (eg. during intravenous regional anesthesia), the dose should be decreased
to 3 to 5 ma/ky; long-acting local anesthetic agents should not be used for intravenous

regional anesthesia,

+ Duration of action is dependent on concentration, total dose, and

of epinephrine; and the patient’s age.
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Local Anesthetic Considerations During
Sedation

+ CNS and CVS depressant
in excessive dosages

+ Potentiation of sedative
activity by LA

+ Caleulate/record
maximum recommended
LA dose in mg/kg

« DO NOY EXCEED
DURING TREATMENT!
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(nasopharyngeal and oropharyngeal

airways,

Laryngoscope blades, endo—tracheal

tubes, stylets, face mask, bag—valve—

mask

P = Pharmacy : Z3AE v]E3t+

B.ofo MHi(Agent Selection)
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23 HIFEIL 9= HA Fozk:
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TEARRS F27 Chloral
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M = Monitors : A&3s 37]9] oximeter
probe”} &4 pulse oximeter?} th
monitors
(eg,noninvasivebloodpressure,end-

tidalcarbondioxide, ECG,stethoscope)

Zolpidem(Ambien: AE=A) S 2 school-aged
childreno|A &7} QL BHL 5~10mg ARE-SIAL
Triazolam(Halcion)< o} 2174 Q¥ /\}‘Q“Qﬂ
AASEIL glo of Algt A4 BEo] Uehd

Q7] ol Asoto] QlotA= Z /\I*%EJX] U= 34\3
2 B gk

E=%5 " ¢ equipment or drugs (eg,

71 ol ARgEIAL A= oFe] F7+= Chloral

defibrillator) Hydrate(®2 A # ), Midazolam(x 1] 3
Meperidine(Demerol: ¢ 4F # X W ),
Drug Dose Characteristics Warnings Sedation considerations Reversibility
{timing}
Chioral hydrate | 20-50 mg/kg ity Airway blockage Onset: 30-4%5 min Ne
) Not-palatable
Maxt Mugosal irritant. Separation time: 45 min
1 Gram Treitability Laryngospasms
Sleep/drowsiness Work: 1-1.5 hrs
Respiraiory
depressant
Cardiac
arrhythmias
Meperiding 1-2 mg/ kg Clear Respiratory Onset: 30 min Yes
Nen-palatable depression
Separation time: 30 min {Narcan)
Analgesia
Mex: Euphoria Hypotension Work: 1 hr
50 mgs Dysphoria
Midezalam 0.3-1.0 mg/kg Clear Angry child Onset: 10 min Yes
Non-palatoble syndrome
Max: 15 mgs (AC/5xd) Separation tima: 10 min (Flumazenil)
{young child) RelaxaTion Respiratory
depression Woerk: 20 min
20 mgs sraar R
{a!da; child} ::\1&':"9 ade Loss of head
e ST righting reflex
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Pediatric Conscious Sedation
Common Oral Agents

4
o
o

Hydroxyzine(fAI=HY)O|THEE 4, 1) 5).

1. Chloral Hydrate : 1004 oA} 2215k oFd
SHA AMgEO] 2 Aol F Q| RoRHAM

=]

i/ o)z FFe)ah ol A 2~5A4] Ato]of| gho] Ay
Hrt, gH o 2= ko) uto] uf> 21 Pl E o
©71 4 3131 paradoxical ¥Ho-& YeERNH vHEA|
(reversal agent)7} §it}. &2 30~60mg/kgo]
31 AR 30~60%, peakAlZke- 600l 2
o 5AZIAA] X&E 4= Sk Fd &2 1golH,
I 8 =F (T0mg /kg o1 &) A& A & &&9
hypotonicity® X ¥ 3} ¢} deep sleep or
respiratory depressions oF7|& 4= Q7]f ¢
ZA8fjof gt} thE eK(Midazolam, Meperidine,
Hydroxyzine)3} F7fsto] AHdt 4= glom 1 7
Lof= okS Zojof 3t} Laryngospasms(EF+73
HE oI 4= e o R BuED girk T )
ol chloral hydrate”} carcinogen®® ¢&
2l trichloroethylene® reactive metabolite©|
the FAE 2R Qdste] 2AAHA AME-E|ofof 5}
At 22 8jof e Bl 1990\ ol Al71E

o) ThA) T B e,

2.Midazolam : 1990\t Zof X|ajof &%

benzodiapineAls 2O & £ MY H WE T3
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*No.More: Valium® Deal w

(5~108)3} anterograde amnesia 7} w2
T M wol AYEHE F F UE §¥2
0.3~0.7mg/kgol™ A&7 20~3087 It 3
o 82 90mgloral), 10mg(Intranasal)elct. 7}
A A Ao Bze uE A] reversal agent?l
flumazenil ohs AHolth, dHOE = angry
child syndrome(2%)® hiccups(4%)°] Uetd
4= 9lek. X BA7ko] AAY AAE Aol thE oF
(Chloral Hydrate, Meperidine, Hydroxyzine)
3} o] A 4= glon X[ &EA|of ZFo] dFH=
2ol Elold oyt B S5t 2ol A
4= U™ 6, 7).

3.Meperidine(Demerol) : tleF XQAJo = 7]
Ho| Fopxj= ko Agt 253 H(analgesic) B3}
9} seizure thresholdE RHFH dHOE+=
respiratory depression(oral routelxl= & A7)
7} hypotensions 07|31 7P & 832 reversal
agent?l naloxone©| tt. S5 1~2mg/kgoH &
HA7EE 20~3080]1L A&AZF21~2A)7 o], 3]
o 432 50mgoltt. o] ¢F HA] thE f(Chloral
Hydrate, Midazolam, Hydroxyzine)ﬂr Z7}stod
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CH (2050
Vis (1-2)
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4

p*!o ia, ?wpcr,

Bap:

Onsell 20 min

saraton el 48 min

{pargany

|

Bame as above

Midazoiam

= pydroxyzing

Vis {1-2)

Miti (0.3-0.7)

L onty Derparol

Slurnazeni)
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§ Work:

Onset 10 mivutes
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EX|
=d

1) Ageol o2 A1t

(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
(Img/kg)

®)>72 months; Diazepam; Midazolam
(0.5~0.7mg/kg)

2) Procedure lengthof wh2 2t

@ Ultra short: Midazolam

@ Shortprocedure;Midazolam+
Hydroxyzine ; Meperidine+Midazolam

@ Long procedure: Chloral Hydrate+
Hydroxyzine ; Chloral Hydrate(4-&%) +
Meperidine+ Hydroxyzine

3) Temperament/Behavior®] w2 Ax

@ ‘easy”: Midazolam; Hydroxyzine ; Lower

® “difficult”: Higher dose Chloral Hydrate
+ Hydroxyzine ; Chloral Hydrate +
Meperidine + Hydroxyzine combo (all
with N20)

D. TFaHo| FojHd= (Route of
Administration)

e

ojw 3 7}x] ekEo|} B AR E Hsl= YN
HP Qloj | = 7pA] ojAte] okE B2 HEE Y
o] AMgERE HETo o] g AMSEL Qlrt obF
2| £ ofgoly 7|Holgt ExgtE A0 BE &
At 8 AR ole Bt Ao 1 A= 2
o7} Ang &= A RIS A& At
Adsjor g Aojct, M HFrFRe} 2ol
v 7+ 4l & o} ¥ (Intranasal), & 9 3}
(Submucosal) = o] AFE3It} (3£ 6).

-

L
T

dose Chloral Hydratet Meperidine ;N20

for titrating

Routes of Administration

Route

Advantage

Disadvantags

Comments.

ENTERAL

Oral

Convenience
Economy
Toxicity decreased

Variabiiity of effect (no
titration}

Onset time {stow}
Can be spit out

Most commonly Used i pedo;
parents fike it

PARENTERAL

L

inexpensive

intranasal

Requires little cooperation
Eliminates spitting
Relatively inexpensive

tnjury tonose
Eyes vulnerabie

Atomizer is recommended
Helps w/ obstreperous child

intramuscutar

Relatively fast abbsorption
Technically easy to do
Reiatively inexpensive

Onset may be delayed
No titration

Trauma o injection site
Higher potential for side
effects/toxicity

Liability costs & licensure

Retlatively fast

Potentially-scary

2 Pokeslli Fear of nesdles
Dentists are not use to this route

Submucosal

Zasy to administer for dentists

Refatively fast

Tissue sioughing & trauma
Potentially rapid onset
Liability costs & licensure

Dentists very familiar with route
2 Pokes!!! Fear of néedles

intravenous

ideal drug route

Most rapid onset of effects
Titration (also test dose)
1V already established for
emergency managemerit

Gaining access
increased fikelihood for
anaphylaxis

Reguires highest level of
monitonng

Liability costs & licensure

Pediatric dentists are not trained well
and consistently in this techinigue
Works well for those who are
properly trained
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1.7 5%(Oral Administration)

74T T2 78 edjE ol HAM . FR7AA]
7V ko] ARGl Wl 1A A o
she AAA] W o g Q1A s]o] 2 wjFo|r} o
o]2] Z-pof = drtA o Hre AR glo] oFEg

B89 5 Qi o] o] glont Gho] 27 Bielet,

2. HI7AU %] (Intranasal Administration)
Z|2 ol A AFEF WAL HE:Aof 7Y ol

ARgShE WS SRR uluks SRt okg 2

+ atomizer® ©]%3% burning
sensationg £01il F4E Fd 97 stojath ®
SR o= AE AR 2L HshAA B
of7} gol3k o]Fe] glomg A Foje} HlwE uf
Fxw7t dolgl SAeAlE ofgfw glo] AR
o™ Midazolam®| BZU(0,2~0. 3mg/kg) T
Az AT on reversal agent?l
flumazenil® Aol HZHHE T 4= Qlrt
(2™ 9~11).

Nasal Route
Administration

« Drops vs. spray (atomizer) deliver

o«

3. A48l Fol(Submucosal Administration)

ols= x|l Atol|A] 7HF 418 FoHol H 4= QL
ch F2 Aot o wie} 5 U3k buccal micosal
injectiondhs E|EE X &51A] ¢S 25 HA Al
ei5to] Fraoky 5 ARt Demerolo] 22 A7
B AMEEo] gkom 889 Chloral HydrateE
(50mg/kg) 7A-Fo] o 50& ¢ Midazolam

Nasal Route

Mechanizm of Absorption

+ Drugs sprayed on to nasal
mucosa are absorbed rapidly
through the cribiform plate into
the CNS by 3 routes:
~ Olfactory neurens

- Surrounding capillary beds
~ Cerebrospinal fluid (CSF)

+ Nasal mucosa is only location in N
the body that provides a direct
fink to the CNS
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(0.1~0.2mg/kg) FAR AT ot 27
oversedation®] 7FsA wiwol of-$- 2] 7.8 v
ot 12).

g

mzi N

4. 254 F9(Intramuscular Route): H|7
o} Hupsl Folaw SES 8 IS 5 9aL
AEEO) F20f olF A Rl AotolA=
AREEA] Ghett,

5. AWY] Eo(Intravenous Route): U= 3t
B7} o]g7le] mpRjzt A} vhAT SRS e &
A Aopx|atelAbato] A8 4= Ql7of Aofx| T} &
A SEo 2= A AMESHA] et

E. BXVSEIY 24 (Monitoring)

A7 AR BAY AL mEE Aol &
o o5 ofAle]l o5f o 1E &= Sl R, SFEF
9 FAE T 2710 RSt X3 £ =
2] HAA Rl A 7)5S 5713 08 et 3
7Fhe Pge ittt E3] Oral sedationXlol=
o B sedation? Arx= 9= 7hs3kR| v
final level& A&3l7]= o1g7] ol sedation
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Patient Monitoring

o] Z1o]A4~Z monitoring < Z3fjof T 1 13).

}AE ZAAFE 7| EE Precordial/
Pretracheal Stethoscope(Ventilation@} &&
22| §7}), Blood pressure monitor, Pulse

Oximeter(Oxygenation£74), Capnography

(Ventilation &%} airway compromise 3 &
Zo £52 =4) 7Z+2 non invasive ZRAH]7}
Uk,

£3] oJFo|E Papoose board‘% Pediwrapl2
5—?‘1-5‘}7] HEAFIEA] 7REE9E SHsHA] 2R
2 3) clinical signs& ZAE7] o159 €LH
zjz}?é}‘ﬂ]‘ﬂl ©]Z3}o] monitoring 314 "t Bk
ZA] AAPD guideline®] @z} 1 5&~1020}ct &
Ajof & B EE 71E500F ol 7P $& 27

f\

Precordial Stethoscope/Pulse Oximeter/
Capnography % Zeltt, §3|, 4sHA 2§ ZAY
tonsilo] “Kissing 3h= Aol &2 oF 85 W
3. monitoringS RAAYA dof gt EF
Pulse Oximeter® 7FAI X EYEFH A=
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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 femperament)

- Calculate doses of drugs
& draw up; have someocne
gonfirm

- Flaver 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 monifors

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

- Administer nitrous
oxide or oxygen for 5 1o
10 minutes; settle,

settle, settle - very
importantii

< - Monitor patient until
discharge criteria met

m};emﬁve

instructions and handout

- Gently open mouth,
insert mouth prop and
examine feeth

~ Apply topical - Call parent in the evening
anesthesia

- Administer local (4
mg/kg} and do s0 very,
very slowly

Did you follow the Academy
guidelines?

Did you follow the state

- Apply tight fitting, board rules/regulations?

single~hole/tooth (ne siits)
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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