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Pain

Diseases

Trauma

Procedures
Rogers’ Textbook of Pediatric Intensive Care, 5th ed, 2015



Emotional Distress

Separation from parents

Unfamiliar people

Sleep fragmentation

Fear of pain

Loss of control

Rogers’ Textbook of Pediatric Intensive Care, 5th ed, 2015



Goals of Pain & Sedation Management

To provide a child with anxiolysis & comfort

Maintain safety 

Promoting sleep

Preventing delirium 

Rogers’ Textbook of Pediatric Intensive Care, 5th ed, 2015



Patient-ventilator synchrony

Prevent unplanned extubation



Liu B, et a. Journal of Thoracic disease. 2013



Gupta S, et al. Pediatric Critical Care Medicine. 2015





Pain
is a subjective experience



Spagrud LJ, et al. Am J Nurs. 2003



Pain Assessment

Self-report measures

Visual analogue scale

Six-Face Pain Scale

Physiologic responses to nociceptive stimulus

Observational Pain Scale

Behavioral observation

Facial expression

Body movements

Quality of crying



Too much sedation
Hemodynamic instability

Delayed ventilator weaning

Rapid development of tolerance

Sleep disturbance

Delirium

Insufficient sedation
Self-extubation

Patient-ventilator asynchrony

Silva C, et al. Rev Bras Ter Intensiva. 2013

Rogers’ Textbook of Pediatric Intensive Care, 5th ed, 2015



State Behavioral Scale

Curly MA, et al. Pediatr Crit Care Med. 2006



COMFORT SCALE

Ambuel B, J Pediatr Psychol. 1992



Bispectral Index (BIS)

www.wikipedia



Analgesic Sedate

Paracetamol

Benzodiazepine

NSAIDS

Chloral hydrate

Opioids

Ketamine

Propofol

Dexmeditomidine



Drugs Property Note

Morphine

Slow onset

Long acting

Euphoria

Respiratory depression

Histamine release
Constipation

Fentanyl
Rapid onset

Short acting

Respiratory depression

No histamine release

Muscle rigidity

Midazolam
Anxiolytic
Short acting Decrease sympathetic outflow

Ketamine Rapid onset

Catecholamine release

Bronchodilator

Increase secretion and saliva
Possible increase intracranial pressure

Dexmedetomidine
Less effect on 
hemodynamic

Bradycardia
High price



Titrate to effect & 

Continuous monitor



Procedural Sedation



 Targeted level of sedation

 ASA classification

 Drugs or food allergy

 Previous sedation/anesthesia history

 Risk for difficult airway

Pre-sedation Assessment



Level of Sedation

Minimal sedation 

Moderate sedation

Deep sedation

General anesthesia

American Academy of Pediatrics, 2006



ASA Description

1 Normal healthy patient

2 Mild systemic disease with no function limitation

3 Severe systemic disease with functional limitation

4 Severe systemic disease that is a consent threat to life

5 Moribund patient not expected to survive without operation

6 Brain-dead patient

E Emergency operation

ASA Classification

Fuhrman & Zimmerman Pediatric Critical Care, 4th ed. 2011



Risk for difficult Airway

Snoring

Tonsillar hypertrophy

Large tongue

Severe obese

Neck/mediastinal mass

Facial anomaly

Neck movement limitation

Mallampati score

History of difficult airway



http://www.cathlabdigest.com/files/6%20Ginapp%20AskClinIns_pg%2026_Fig%201.png



Emergency resuscitation team 

Emergency resuscitation equipment 

Separate physician to do sedation and monitor

Capable to manage deeper-than-expect level of sedation

BLS/PALS certified nurse

American Academy of Pediatrics, 2006
Fuhrman & Zimmerman Pediatric Critical Care, 4th ed. 2011



Equipment
Oxygen delivery system

Cannula

Bag-mask, AMBU bag

Suction 

Laryngoscopy and endotracheal tube

Emergency cart include defibrillator



Monitoring Devices

Pulse oximeter

Blood pressure monitor

Electrocardiography

End-tidal carbon dioxide monitor



Patient Preparation

Informed consent

IV access

NPO time



NPO time
Ingested Material Minimum Fasting Period (hours)

Clear liquids 2

Breast milk 4

Infant formula 6

Nonhuman milk 6

Light meal 6

www.asahq.org/publicationsAndServices/NPO.pdf



Monitoring 
Level of consciousness

Vital signs every 5-15 minutes

Signs of airway obstruction



Fentanyl
Sedative and analgesia

Fast onset (immediate)

Short acting (0.5-1 hours)

No histamine release

Respiratory depression

Skeletal muscle rigidity (high dose)



Midazolam
Anxiolysis, antegrade amnesia 

Not analgesia 

Intermediate onset (1-3 min)

Short duration (15-30 min)

Intravenous or intranasal

Synergize with opioids in sedation

Paroxysmal response

Decrease sympathetic outflow



Ketamine
Anesthesia, analgesia

Induction medicine

Intravenous or intramuscular

Need intensive monitoring

Fast onset (< 30 sec)

Short acting (5-10 min)

Catecholamine release



Propofol
Need intensive monitoring

Very fast onset (< 30 sec)

Very short acting (3-10 min)

Decrease blood pressure

Propofol infusion syndrome



Etomidate
Induction for intubation

Very fast onset (30-60 sec)

Ultra-short acting (2-3 min)

Not depress myocardial function

Block 11-beta-hydroxylase 

Not for septic shock



Post-sedation monitor
level of consciousness

Airway protective reflex

Vital signs



Sweet Dream


