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(monitoring)
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PSA

PERC (Pediatric

Emergency Research Canada) PECARN

(Pediatric Emergency Care Applied Research Network)

PSA

PSA

PSA

02

PSA

Innes et al.1

PSA

PSA PSA

Gross et al.2

PSA

reversal agent

Cote et al.3

Class Class Class

Class

'Time Out'

Bhatt et al.4
(adverse event)



PSA

PSA

PSA

PSA

PSA

conscious sedation, moderate sedation, deep sedation,

analgesia, sedation, standards, guidelines, complications,

emergency department

KMbase, RISS, Koreamed

MEDLINE

PSA PSA

PSA

PSA

PSA

PSA registry

PSA

PSA

PSA
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7. Scottish intercollegiate guideline network(SIGN). Safe sedation of children undergoing diagnostic and therapeutic 

procedures: national clinical guideline. 2004



PSA

PSA

PSA

PSA

minimal sedation, anxiolysis

moderate sedation/analgesia, conscious

sedation
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deep sedation/analgesia

general anesthesia

PSA

PSA

PSA

PSA

PSA

(oversedation)

PSA
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(distraction)

(guided imagination)

PSA

(restraint)

PSA

(oversedation)

PSA
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PSA

PSA CT, MRI

PSA

PSA

PSA

PSA

PSA

PSA

PSA
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(difficult airway)

(Rapid Sequence Intubation)

(ASA)

ASA III, IV, V
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ASA
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(ASA classification)

Class

Class I (normally healthy patient)

Class II (patient with mild systemic disease)

Class III (patient with severe systemic disease)

Class IV (patient with severe systemic disease

that is a constant threat to life)

Class V (moribund patient who is not expected 

to survive without an operation)



PSA

ASA

(disinhibition)

(stridor)

(craniofacial anomaly)

(Macrolide midazolam

PSA
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(Pediatric Advanced Life

Support)

(physiologic parameter)

PSA

PSA

PSA

Evron S,

Eichhorn V

PSA
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Bispectral index(BIS)

PSA

PSA
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PSA

(nasal cannula)

(Miller) (Macintosh)

(Magill forceps)

flumazenil, naloxone
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PSA PSA

PSA
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(IM) (PO)

(PM) (IN) (PR)

(PO)

chloral hydrate

(PR)

phenobarbital

(IN)

Ethyl chloride

(restraint)

(non-pharmacologic method)
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(Monitoring)

MRI CT

propofol

midazolam/fentanyl

50

mmHg
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Ramsay

Malviya

(University of Michigan Sedation

Scale, UMSS)

Chernik Observer's Assessment of

Alertness/Sedation Scale(OAAS) visual analog

scale(VAS)

UMSS

OAAS UMSS

OAAS
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Ramsay

1 (Anxious and agitated or restless or both)

2 (Cooperative, orientated and tranquil)

3 (Responds to commands only)

4
(Brisk response to a light glabellar tap or loud auditory stimulus)

5

6

University of Michigan Sedation Scale (UMSS)

0 (Awake and alert)

1
(Minimally sedated : tired/sleep, appropriate response to verbal conversation and/or sound)

2

3

4

(Moderately sedated : somnolent/sleeping, easily aroused with light tactile stimulation or a

simple verbal command)

(Deeply sedated : deep sleep, arousable only with significant physical stimulation)

(Unarousable)



Bispectral Index(BIS)

BIS

midazolam

BIS

ketamine opioids

BIS capnography
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Observer's Assessment of Alertness/Sedation Scale (OAAS)

5 (Fully awake)

4
(Lethargic response to name spoken in normal tone)

3
(Responds only after name is called loudly or repeatedly)

2
(Responds only after mild prodding or shaking)

1

0

(Responds only after squeezing the trapezius)

(Dose not respond after squeezing the trapezius)



BIS

PSA

PSA

24

BIS



PSA (ASA)

PSA
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clear liquid milk solid meal

Last meal

Allergy 

Difficult airway 

ASA

V / S

BP(mmHg) HR(/min) RR(/min) SpO2(%)

apnea                hypotension

bradycardia       desaturation(<92%)

aspiration          hallucination

agitation            nausea                       None

BP HR RR SpO2

ASA
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(motor imbalance)

Macnab Vancouver Sedative Recovery

Scale

PSA

28



Malviya UMSS modified

Maintenance of Wakefulness Test (MMWT)

MMWT

UMSS 0-1 MMWT

Bispectral index(BIS)

BIS>90(awake/alert) BIS
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(Surrey Memorial Hospital)



(dysequilibrium)
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PSA

PSA

PSA

CT, MRI,
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Thiopental1 (PR)

Chloral hydrate3(PO)

Midazolam2 (IV)
Chloral hydrate3 (PO)
Pentobarbital4 (IV)
Ketamine5 (IV)

Midazolam2 (IV)
Pentobarbital4 (IV)
Ketamine5 (IV)
Propofol6(IV)

MRI

Porphyria

Porphyria MRI

PR, per rectal; PO, per os; ; IV, intravenous)
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PR, per rectal; PO, per os; IM, intramuscular; IV, intravenous

Non-pharmacologic method

Chloral hydrate(PO)

Midazolam(IV)
Pentobarbital(IV)
Ketamine(IV)
Propofol(IV)

Thiopental(PR)

Chloral hydrate(PO)
Midazolam(IV)
Pentobarbital(IV)
Ketamine(IV)



MRI 

CT

(feed and scan)

chloral hydrate

(LOE 1-)

chloral hydrate

pentobarbital

pentobarbital

Chloral hydrate pentobarbital

(LOE  1+,

LOE  2+,  LOE 2+, LOE  1+)

Thiopental

barbiturate

CT

(LOE 2++,

LOE 1+)

CT

)(LOE 2++)

Chloral hydrate 

(LOE 2-,LOE 2+)

MRI
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MRI

MRI

midazolam

(LOE

1+, LOE 1+, LOE 2++)

chloral hydrate

(LOE 2+) CT

CT/MRI

(LOE 2++)

Pentobarbital

Pentobarbital

barbiturate MRI

Porphyria

Chloral hydrate

(LOE 2++) (LOE 2+)

(LOE 2+)

pentobarbital

(LOE

2+)

Midazolam

Midazolam

benzodiazepine MRI

phenobarbital/ketamine

MRI

(LOE  1+), propofol

dexmetedomidine

MRI

midazolam

Chloral hydrate

CT

chloral hydrate

chloral hydrate midazolam

(LOE 1+,  LOE 1+) midazolam

36



(intranasal spray)

Propofol

(LOE 2+)

(LOE 1+ ,LOE 3)

propofol

Dexmedetomidine

Dexmedetomidine

alpha-2 agonist

ketamine

propofol

digoxin

CT

(LOE 2-)

(LOE  1-

)

(LOE  2-)

propofol

(LOE 1)

Midazolam propofol

(LOE  1-)

midazolam

(LOE 2-) CT

(LOE1-)

Ketamine
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CT

Propofol

ketamine/midazolam

reemergence

phenomena

MRI

benzodiazepine

(LOE 1+)

Etomidate

CT

MRI

CT pentobarbital

(LOE 1+)
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Levin tube
Foley

Midazolam (IN)

Ketamine (IM, IV)

Fentanyl (Inhalation, IN)

Midazolam+Fentanyl (IV, IM)
Ketamine + Propofol
[Ketofol (IV)]
Thiopenthal (PR) + 

Thiopental (PR)

Midazolam (IN)

Chloral hydrate (PO, PR)
Midazolam (IM, IN)
Ketamine (IM)
Fentanyl (IM, Inhalation, IN)

Fentanyl (IM, Inhalation, IN)
Slit lamp exam

ketamine

NSAIDs fentanyl 

(IM ; intramuscular,  IV ; intravenous,  PR; per rectal,  IN; intranasal, PO; per os)
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Non-pharmacologic method

Midazolam / Fentanyl(IV)
Sucrose or glucose

Non-pharmacologic method

Anxiolysis 
Midazolam / Fentanyl(IV)
Sucrose or glucose

Ketamine(IM,IV)

Midazolam /  Fentanyl(IV)
Ketofol(IV)
Thiepental(PR)

Anxiolysis 



EMLA(eutectic mixture of local

anesthetics)

EMLA

lidocaine prilocaine

Ethyl chloride

ethyl chloride

lidocaine

EMLA

propofol

fentanyl propofol

ketamine propofol

(ketopol)
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(LOE 1-)

buffer

lidocaine lidocaine

pH

Ketamine

ketamine

(LOE1+)

ketamine

ketamine midazolam

midazolam 0.05mg/kg

ketamine 1mg/kg

0.5-1.0mg/kg ketamine

(stridor)

(LOE 1-) ketamine midazolam

Ketamine 0.5mg/kg midazolam

0.1mg/kg(K/M) propofol 1mg/kg

fentanyl 1-2mcg/kg (P/F) K/M

P/F

(LOE 1-)

ketamine 0.5mg/kg midazolam 0.1mg/kg(K/M)

fentanyl 0.5mcg/kg midazolam

0.1mg/kg(F/M) K/M

F/M

F/M

(LOE 1-) ketamine

ketamine

midazolam/fentanyl profofol/fentanyl

ketamine

ketamine

Midazolam Fentanyl

nitrous oxide (N2O)
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midazolam

fentanyl (intranasal)

(nebulized inhalation)

Midazolam 0.4mg/kg

(MAD, mucosal atomizer device)

lidocaine spray

fentanyl

fentanyl

fentanyl

fentanyl

fentanyl
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Ketamine guideline (adapted ref. 46)

Ketamine indication

Route of administrationIV IM

Monitoring
Pulse oximetry
Capnography

ECG
Blood pressure

Initial dose
Pediatric 1.5~2.0 mg/kg over 30~60 seconds

Adult : 1.0 mg/kg over 30~60 seconds

Repeat dose
Pediatric : 0.5~1.0 mg/kg q 5~15 minutes as needed

Adult : 0.5 mg/kg q 5~15 minutes as needed

Recovery
Return to pre-treatment level of verbalization and awareness

Return to pre-treatment level of purposeful neuromuscular activity

Initial dose
Pediatric : 4~5 mg/kg

Adult : 4~5 mg/kg

Repeat dose
2~4 mg/kg if sedation inadequate

10 minutes after initial dose

Relative contraindicationAbsolute contraindication

Select alternative agent Risk benefit assessment

Risk >> benefit

Select alternative agent

Benefit >>risk

no noyes yes



puncture

24% sucrose 2mL

25~30% dextrose 1-2mL
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Ketamine (IV)

Midazolam+fentanyl (IV)

Propofol + fentanyl (IV)

Ketamine + propofol (IV)

(Ketofol)

Etomidate(IV)

Propofol ketamine
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Midazolam /  Fentanyl(IV)

Chloral hydrate(PO)

Ketamine(IV)

Midazolam /  Fentanyl(IV)
Propofol(IV) /  Fentanyl(IV)
Ketofol(IV)
Etomidate(IV)



ketamine

fentanyl midazolam, propofol

fentanyl ketofol

etomidate

ketamine

fentanyl midazolam

ketamine

(LOE1+)

ketamine

ketamine midazolam

midazolam 0.05mg/kg

ketamine 1mg/kg

0.5-1.0mg/kg ketamine

(stridor)

(LOE1-) ketamine midazolam

Ketamine 0.5mg/kg midazolam

0.1mg/kg(K/M) propofol 1mg/kg

fentanyl 1-2mcg/kg (P/F) K/M

P/F

(LOE1-)

ketamine 0.5mg/kg midazolam 0.1mg/kg(K/M)

fentanyl 0.5mcg/kg midazolam
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0.1mg/kg(F/M) K/M

F/M

F/M

(LOE 1-) ketamine

ketamine

midazolam/fentanyl profofol/fentanyl

Propofol, Ketofol 

(Ketamine+Propofol)

propofol

propofol

propofol

ketamine (ketofol)

Andolfatto

ketofol

10mg/mL ketamine 10mg/mL

propofol 0.5mg/kg

0.8mg/kg

ketofol

Etomidate

Etomidate

midazolam 0.1mg/kg etomidate 0.2mg/kg

etomoidate midazolam

midazolam

etomidate

(LOE

2+)
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Acetaminophen (Propacetamol hydrochloride)

Aspirin lysine

Chloral hydrate

Dexmedetomidine

Diclofenac

EMLA(Lidocaine + Prilocaine) CREAM

Etomidate

Fentanyl

Flumazenil

Ibuprofen 

Ketamine (Ketamine hydrochloride)

Ketorolac tromethamine

Meperidine

Methohexital 

Midazolam (Benzodiazepine)

Morphine

Naloxone

Nitrous oxide (N2O)

Pentobarbital

Propofol

Thiopental

Tramadol

Acetaminophen (Propacetamol

hydrochloride)

Denogan 1g/5ml

glucuronidate

30mg/kg
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Aspirin lysine

Arthalgyl 900mg/vial

FDA - D

Aspirin salicylate

cyclooxygenase

salicylate acetic acid salicylate

Chloral hydrate

Pocral syr 10% 100mg/ml

FDA - C

(paradoxical excitement and agitation)

trichloroethanol

trichloroethanol

trichloroacetic acid

50-100 mg/kg/dose

120mg/kg 2g

500-1000mg
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2g/24hours

Clcr <50mL/minute

Dexmedetomidine

(Precedex inj 118 g

FDA - C

glycopyrrolate, ephedrine

alpha-2

( alpha-2 receptor agonist)

2mL Precedex 0.9% N/S 48mL

50mL (4mcg/mL)

1mcg/kg

0.6mcg/kg/ 0.2-1mcg/kg/

Diclofenac

Dicknol 90mg/2ml

Dipexin 90mg/2ml

FDA - C

cyclooxygenase

prostaglandin

90mg/

EMLA(Lidocaine + Prilocaine) CREAM

EMLA CREAM 5%

1g lidocaine 25mg, prilocaine 25mg

FDA - B

(Lidocaine)

(Prilocaine)
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1.5-2g/10cm2

1.5-2g/10cm2

Etomidate

(Etomidate-

Lipuro inj. 20mg/10ml

FDA - C

(transient myoclonic movement)

ultrashort-acting nonbarbiturate 

sedative-hypnotic

carboxylated imidazole

GABA( gamma-aminobutyric acid)

0.1mg/kg

0.05-0.1mg/kg 

0.2-0.6mg/kg

Fentanyl

(Fentanyl citrate 100 /2ml,

(Fentanyl citrate guju 100 /2ml,

FDA - C

naloxone 2mg

10mg 0.01mg/kg

15 /kg

Succinylcholine
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G 

1-3 /kg 

Flumazenil

Anexate 0.5mg/5ml

Flunil 0.5mg/5ml

Benzodiazepine

Flumazenil, benzodiazepine

status epilepticus

FDA - C

GABA/benzodiazepine

IV

0.01mg/kg

0.2mg

0.005-0.01mg/kg 0.2mg

1mg

0.01mg/kg 0.2mg

0.01mg/kg 0.2mg

1mg

0.2mg

0.2mg

1mg

1mg/dose, 3mg/hour

0.2mg

0.5mg

3mg 5mg

5mg

1mg/dose, 3mg/hour
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Ibuprofen 

Brufen 200mg, 400mg

FDA - D

cyclooxygenase

prostaglandin

4-10mg/kg

200-400mg

Ketamine (Ketamine hydrochloride)

Ketomin inj 11.535mg/ml 

10ml, 20ml

Huons ketamine HCL inj 

50mg/ml,

FDA - D

emergence 

phenomenon (agitation during recovery)

tonic-

clonic movement

laryngospasm

thalamocortical system

limbic system

dissociative amnesia

cataleptic-like state
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hydroxylation N-demethylation

norketamine

6-10mg/kg/dose

3-7mg/kg

0.5-2mg/kg

0.5-1mg/kg 1-2mg/kg

5-20mcg/kg/minute

3-8 mg/kg

1-4.5mg/kg 1-2mg/kg

0.5mg/kg/minute

2mg/mL

5DW

Ketorolac tromethamine

Tarasyn 30mg/ml

FDA - C

cyclooxygenase

0.5-1 mg/kg

30-60mg

30mg

Meperidine

Pethidine HCL 50mg/ml

MAO
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FDA - C

serotonin

benzodiazepine

G

1-1.5mg/kg

25-50mg

25-100mg

Methohexital 

barbiturate

FDA - C

barbiturate GABA A

0.5 ~ 1.0 mg/kg

25 mg/kg

Midazolam

Dormicum 15mg/3ml, 5mg/5ml

Midacum 15mg/3ml, 5mg/5ml

benzodiazepine

FDA - D
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flumazenil

GABA receptor

GABAergic synaptic inhibition

hepatic microsomal metabolizing 

system(CYP 450)

0.05-0.1mg/kg 2mg

0.05mg/kg

0.1-0.3mg/kg

0.5-0.75mg/kg 15mg

0.2-0.5mg/kg 5mg

0.5mg/kg 15mg

0.5-2mg

Morphine

Morphine sulfate 5mg/5ml

MS-contin CRTab 10mg

FDA - C

naloxone 2mg

10mg

0.01mg/kg

G

morphine-6-glucuronide

0.05-0.1mg/kg

0.1-0.2mg/kg

0.3-0.5mg/kg

10mg

10-30mg
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Naloxone

0.4mg/ml, 2mg/2ml

0.4mg/ml, 2mg/2ml

0.4mg/ml, 2mg/2ml

FDA - B

narcotic receptor

glucuronidation

0.01mg/kg

20kg : 0.1mg/kg

20kg : 0.4-2mg

0.04-0.16 mg/kg/hour

0.04-0.8 mg/kg/hour

Nitrous oxide (N2O)

50% N2O / 50% O2

opioid

FDA - X

glutamate subtype

N-methyl-d-aspartate

opioid agonist

62



Pentobarbital

Entobar 100mg/2ml

barbiturates

FDA - D

barbiturate GABA A

thiopental

1~6 mg/kg (2mg/kg)

2~6 mg/kg (4mg/kg)

3~6 mg/kg

1.5~3 mg/kg

Propofol

Pofol 120mg/ml

Fresofol 10mg/ml

FDA - B

negative inotropic effect

5mg/kg/hr

propofol infusion syndrome

GABA A

glucuronide sulfate

0.5-1.0 mg/kg

0.25-0.5 mg/kg
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Thiopental

Pentotal sodium 0.25g or 0.5g/vial

barbiturate

FDA - C

barbiturate

GABA A

glucuronic acid

3-5mg/kg

25 mg/kg 15 mg/kg

15 mg/kg 7.5 mg/kg

Tramadol

Tridol 50mg/ml

MAO

FDA - C

500mg

50-100mg/1

150mg/day 400mg/day
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1. Propofol

65Korean Guideline for Pediatric Procedural Sedation and Analgesia(PSA)

Propofol

10mg/kg/hr 8mg/kg/hr 6mg/kg/hr

150mg/ 15ml/Amp

4mg/kg/hr

Fentanyl citrate

N2O

4mg/kg/hr

2. Fentanyl
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N2O

PCA Patient controlled analgesia

fentanyl fentanyl, alfentanil, sufentanil, remifentanil

fentanyl citrate

remifentanil HCl remifentanil HCl

fentanyl citrate

Martindale 35th Ed, p50-51

Harrison's Principles of Internal Medicine, 16th Edition, p1599

Critical Care Study Guide: Text and Review, 2002, Springer, 1st Ed, p759-760

Textbook of Critical Care, 2005, Elservier Saunders, 5th Ed. p2060

Miller's Anesthesia, 2004, Churchill Livingstone, 6th Ed, p410

Clinical practice guidelines for the sustained use of sedatives and analgesics in the critically ill adult. (NGC

002397; revised 2002). 

Payen JF, et al. Current practices in sedation and analgesia for mechanically ventilated critically ill patients: a

prospective multicenter patient-based study. Anesthesiology. 2007 Apr;106(4):687-95. 

Richman PS, et al. Sedation during mechanical ventilation: a trial of benzodiazepine and opiate in combination.

Crit Care Med. 2006 May;34(5):1395-401. 

Muellejans B, et al, Remifentanil versus fentanyl for analgesia based sedation to provide patient comfort in the

intensive care unit: a randomized, double-blind controlled trial [ISRCTN43755713]. Crit Care. 2004 Feb;8(1):R1-

R11.
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Fentanyl 

Fentanyl

AHFS 2009, p.2196 

Pediatric Dosage Handbook 15th Ed.2008, p.725

FDA label information: fentanyl, remifentanil, sufentanil, alfentanil

Anand, et al. Randomised trial of fentanyl anaesthesia in preterm babies undergoing surgery: effects on the

stress response. Lancet. 1987 Jan 10;1(8524):62-6.

Mamula, et al. Safety of intravenous midazolam and fentanyl for pediatric GI endoscopy: prospective study of

1578 endoscopies. Gastrointest Endosc. 2007 Feb;65(2):203-10

Consensus statement for the prevention and management of pain in the newborn. Anand KJ; International

Evidence-Based Group for Neonatal Pain. Arch Pediatr Adolesc Med. 2001 Feb;155(2):173-80

Mencia, et al. Analgesia and sedation in children: practical approach for the most frequent situations. J Pediatr

(Rio J). 2007 May;83(2 Suppl):S71-82

Anaesthesia, Pain, Intensive Care and Emergency A.P.I.C.E. 2007. chapter 39 Analgesia and sedation during

mechanical ventilation in paediatrics(M. L. Massone, L. Manfredini, G. Ottonello) p.425-428
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Ketamine HCl 

3. Ketamine

cancer pain chronic neuropathic pain

infusion therapy

2005. P154

2002 P1480,1495

2000. P242-244

Cancer 6th ed Vol2, 2001, P3000

Etomidate 

4. Etomidate

p85,86, 283,310

p102-104
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U2370

U2370010

U2370050

U2371

U2371010

U2371050

U2372

U2372010

U2372050

5. 



Mucosal Atomization Device, MAD ,nasal

MAD

MAD
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MAD®,nasal
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superior

rectal vein inferior mesenteric

vein portal vein

inferior

rectal vein internal iliac vein

inferior vena cava

thiopental sodium

thiopental sodium 50mg/ml

25mg

7~8 Fr 5~6cm

1~2ml

thiopental sodium



Design by
070-7532-1451 / 010-3839-6321 / youn872@nate.com


