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Korean Guidelines for Pediatric
Procedural Sedation and Analgesia
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Procedural sedation and analgesia (below PSA), which is
used for induction of appropriate sedation and elimination of
pain during many procedures, is particularly essential for
children. Many other countries have pediatric PSA guide-
lines. PSA guidelines are also needed in Korea. We have
developed pediatric PSA guidelines for Korea by reference
review of pediatric PSA for standard and safe PSA practice
in Korea. Pharmacologic and non-pharmacologic methods
could be used for performance of ideal pediatric PSA. Pre
sedation phase included assessment of patients, with
accompanying personnel who have adequate knowledge
and experience, and informed consent. For sedation phase,
the route of medication should be determined, along with
monitoring of patients and evaluation of the depth of seda-
tion. This phase also included writing all of the PSA
process, adverse events, and intervention. Considering the
pain of the procedures, the time of procedures, necessity
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for immobilization, and characteristics of PSA medication,
we decided on the PSA method. Procedures were catego-
rized into three types according to the level of pain, anxiety,
and immobilization. The first type was radiologic imaging,
which requires immobilization. The second type of proce-
dure involves a high level of anxiety and a low level of pain,
such as simple suturing and lumbar puncture. The third
type of procedure involves a high level of anxiety and a high
level of pain, such as reduction of fracture and dislocation.
After performance of the procedure, patients must be
observed and monitored at a location where oxygen and
airway management can be applied until they reach full
recovery. Discharge information should be provided to com-
petent parents. The main characteristics of Korean guide-
lines for pediatric PSA were as follows: 1. We emphasized
assessment and monitoring of patients during and after
PSA. 2. We suggested selection of medication by catego-
rization of procedures according to the level of pain and
anxiety. 3. We suggest that PSA be performed by two
healthcare personnel; one should have adequate knowl-
edge and experience in performance of PSA. More equip-
ment, locations, and specialized personnel are needed for
conduct of safe pediatric PSA practice in Korea.

Key Words: Pediatrics, Conscious sedation, Analgesia,
Guideline
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Table 1. Levels of Evidence
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2 A9 conscious sedation, moderate sedation,
deep sedation, analgesia, sedation, standards, guide—
lines, complications, emergency department < 2}-&
sto] Aol &gsigirt. = T 19909 FE 27k

1++  High quality meta-analyses, systematic reviews of randomised controlled trials (RCTs) or RCTs with avery low risk

of bias

1+ Well-conducted meta-analyses, systematic reviews of RCTs, or RCTs with alow risk of bias

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of bias

2++  High quality systematic reviews of case control or cohort studies, High quality case control or cohort studies with a
very low risk of confounding or bias and a high probability that the relationship is causal

2+ Well conducted case control or cohort studies with alow risk of confounding or bias and a moderate probability that
therelationship is causa

2- Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is
not causal

3 Not-analytic studies, e.g. case reports, case series

4 Expert opinion




A ek 207 U EH =53 KMbase, RISS, KoreamedZ
o] gsto] 1177 =&, =& THO2E 20089 vl=5+
oJstslef A W 2ob 117 7l A Y Wkt o] F 2010 3€
7HA 8] AFEE MEDLINES o] g3to] 301719 =&
AT ol F 418712 BH S A7 1610] u)

of Zt TAHEE 27 FEs A9, 27 Tl =
Ze] A Aglo] He FEOR @ AL IFE HEFY
2 AR Ao Fasgict &

T-2] W2 o] w2} Table 137} 2o

o
ol
o

_°|L
32
L

rH
|

1. 20} PSAS| #E|

Fajeltl PSAS HE o Fasd Bad 44T
oFE §E AL QoA oA P S JuFALE
¥ we7baA 2 3o BEE s ol ok
o BPAEE ST ARt de AL 4o & 9
e ohe g A Aol o BORE Jbsd 99
of g}, oA dto] Y 2ok APTOE A §
S17h Fa1, 6709 viwke] Qdobi= Al A go] ] wE
o 37174 B 5 AT, oA el ot PSAE flaA & oF
B Wt vokEA WS Aok Bk wokEA
ol e T oz B, o8, AW, A4 A%
AR Fol gom B5L el Bgol AY. &
oF PSAC) obE A wel A 9G] el B, F
9% QA B, A B, AR BFG AL, @
Wl Brhe A7l ole W slof s A %lzke] e
Ao, Fop Aze] A, oA WL % AAAY F7, 7
At qlge] 484 5 1este] bR e AE U,

Table 2. American Society of Anesthesiology classification
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Class Physical status Examples
Class| Normally healthy patient A healthy patient for adental procedure
Class |l Patient with mild systemic disease A patient with asthmathat is controlled with intermittent inhaler use
and has no systemic sequelae
ClassllI| Patient with severe systemic disease A patient with uncontrolled asthma that limits activity
Class IV Patient with severe systemic disease A patient with renal failure requiring dialysis
that is a constant threat to life
ClassV Moribund patient who is not expected A patient in respiratory failure despite treatment who

to survive without an operation

isbeing placed on ECMO

ECMO: Extracorporeal Membrane Oxygenation
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Table 3. Equipment for pediatric procedural sedation and analgesia (PSA)

1. Airway equipment
Oxygen and mask:
Nasal cannula
Face mask: infant, child, adult size
Bag mask: child, adult size
Suction and catheter
Oropharyngeal airway: infant, child, adult size
Nasopharyngeal airway: small, medium, large
Laryngoscope and blade: Miller 1, 2, 3, Macintosh 2, 3, 4
Endotracheal tube:
Uncuffed : 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0
Cuffed: 6.0, 6.5, 7.0, 7.5, 8.0
Stylet
Nebulizer
Magill forceps
2. Resuscitation equipment
Resuscitation medication
Defibrillator: pediatric, adult paddle
Reversal agent: flumazenil, naloxone
3. Vascular access
Intravenous catheter: 24, 22, 20, 18, 16 gauge
Syringe: 1, 2,5, 10 mL
Intraosseous device
4. Monitoring device
ECG monitor
Pulse oxymeter
End tidal capnography
Noninvasive blood pressure equipment

Temperature monitor (for young child and long time procedure)
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Table 4. Monitoring methods by the depth of sedation
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Item Minimal Sedation Moderate Sedation Deep Sedation
gﬁfﬁm o Essential Essential Essential
Vital Signs (Heart rate, can be measured continuously, continuoudly,

Respiratory rate) intermittently 5~10 min interva 5~10 min interval
Pulse oximetry can be measured intermittently consider or recommend continuously
ECG if the procedure timeislong,

Blood pressure

Body
temperature

EtCO.
BIS

periodical monitoring is required
if the procedure timeislong,
periodical monitoring is required
if the procedure timeislong,
or the patient is an infant,
periodical monitoring is required

consider or recommend
consider or recommend

continuously

continuously

if the procedure timeislong,
or the patient is an infant,
periodical monitoring
isrequired
consider or recommend
consider or recommend

* Physical Examination: mental status, respiratory rate or respiratory pattern, thoracic movement, pulse rate, skin color or lip

Cyanosis etc.
EtCO,: End-tidal Carbon dioxide, BIS: bispectral index

Table 5. Ramsay Sedation Scale

Score  Response to stimulation

Anxious and agitated or restless or both
Cooperative, orientated and tranquil
Responds to commands only

OOl WN P

Brisk response to alight glabellar tap or loud auditory stimulus
Sluggish response to alight glabellar tap or loud auditory stimulus
No response to alight glabellar tap or loud auditory stimulus
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Table 6. The recommendation of pediatric PSA methods by the characteristic of procedure

Characteristic of procedure

Examples of procedure  First of choice method

Alternative method

Need Time
immobilization <20 min.
Time
>20 min.

CT )
Thiopental (PR
Echocardiography/ N ph ( I) N
Abdominal sonography '\ O"+Pharmacologic metho
MRI
Chloral hydrate (PO
Echocardiography/ oral hydrate (PO)

Abdominal sonography Non-pharmacol ogic method

Midazolam (1V)/Chlora hydrate (PO)
Pentobarbital (1V)/Ketamine (1V)

Midazolam (1V)/Pentobarbital (1V)
Ketamine (1V)/Propofal (1V)

High anxiety and low pain

Intravenous access/

Intramuscular injection  Midazolam (IN)
Levin tube/Foley catheter (Not well cooperate)
Local anesthesia

Simple suture

Ketamine (IM, V)
Lumbar puncture

Hernia reduction
Remova of foreign body Thiopenta (PR)
(throat, nose, ear)

Burn dressing
Slit lamp exam/
Eyeirrigation

Midazolam (IM, IN)
(Not well cooperate)

Fentanyl (Inhalation, IN)

Midazolam+Fentanyl (1V, IM)
Ketamine + Propofol [Ketofol (1V)]
Thiopenthal (PR) + local anesthesia

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

Fentanyl (IM, Inhalation, IN)

High anxiety and high pain

Reduction of fracture/
dislocation/
Joint aspiration
Severe abrasion wound
dressing
Removal of burn
necrotic tissue
Complicated laceration
suture
Complicated foreign
body removal
Defibrillator,
Cardiac catheterization,
DC cardioversion
Centra venous catheterization
Thoracostomy/Thoracentesis
Peritoned didysistubeinsertion
Rape examination
(pelvic examination)
Reduction of paraphimosis
Incision and drainage
of abscess
Esophagogastroduodenoscopy
Invasiveradiologic intervention

Ketamine (1V)

Midazolam+fentanyl (IV)

Propofol+fentanyl (1V)

K etamine+propofol (1V)
(Ketofol)

Etomidate (1V)

PSA: procedural sedation and analgesia, CT: computed tomography, MRI: magnetic resonance imaging, IM: Intramuscular,
IV: Intravenous, PR: Per rectal, IN: Intranasal, PO: Per os
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Radiology imaging with immobilization

|

Yes £ i
Age<3 months !\Jon pharmacologlc method
: feeding, sucrose
‘ No
1 Imaging time<20 min. e

First of choice Yes No

- Thiopental (PR) At s
Alternatives

- Chloral hydrate (PQ) Midazolam (IV)

- Midazolam (IV) Chloral hyarate (PO) Phentobarbital {IV)
- Phentobarbital (IV) Ketamine (IV)

- Ketamine (IV) Propofol (IV)

Fig. 1. This diagram shows pediatric PSA method for immobilization. The considering factors were age and imaging time.
PSA: procedural sedation and analgesia, PR: per rectal, PO: per os, IV: intravenous, PR: per rectal

High anxiety and low pain procedure

Age<3 months

Yes Non-pharmacologic method
: feeding, sucrose

| No
No Is it possible to cooperate? biz

First of cl_mice Non-pharmacologic

- Ketamine (IM, IV)

Pharmacologic

Alternatives - Anxiolysis

- Midazolam (IV) - Midazolam (IN, IM)

- Ketofol (IV) - Fentanyl (IN, inhalation)

- Thiopental (PR)

Fig. 2. This diagram shows pediatric PSA method for high anxiety and low pain procedures. The first of choice was ketamine
(IM) for children over 3 months when they could not cooperate.
PSA: procedural sedation and analgesia, 1V: intravenous, IM: intramuscular, IN: intranasal
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1) Thiopental
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4) Midazolam and fentanyl
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High anxiety and high pain procedure

No

Age<3 months

Yes

First of choice
- Ketamine (IV)

Alternatives

- Midazolam/Fentanyl (1V)
- Profopol/Fentanyl (IV)

- Ketofol (IV)

- Etomidate (IV)

First of choice
- Midazolam/Fentany! (IV)

Alternatives
- Chloral hydrate (PO)

Fig. 3. This diagram shows pediatric PSA method for high anxiety and high pain procedures. The first of choice was

Ketamine (1V) for children over 3 months.

PSA: procedural sedation and analgesia, PO: per os, IV: intravenous
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6) Propofol
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Table 7. The example of discharge criteria (Surrey Memorial Hospital)

1. Activity

0=Unableto lift head or move extremities voluntarily or on command
1=Lifts head spontaneously and moves extremities voluntarily on command

2=Able to ambulate without assistance
2. Breathing
0=Apneic
1=Dyspnea or shallow, irregular breathing
2=Able to breathe deeply and cough on command
3. Circulation
0=Systolic BP below 80 mmHg
1=Systolic BP above 100 mmHg
2=Systolic BP within normal limts for patient
4. Consciousness

0=Not responding, or responding only to painful stimuli

1=Respondsto verbal stimuli but falls asleep readily

2=Awake, aert and oriented to time, person, place (child oriented to name, parent)

Total score prior to discharge must be seven.
BP: blood pressure
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