@7/ > Always secure the airway..

¢ especially with aggressive CPR.
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Pediatric airway management

Kan Charernjiratragul MD.

Pediatric pulmonologist




Outlines

* Pediatric airway

* Positioning

* Arteficial airway
* Oropharyngeal airway
* Nasopharyngeal airway

* LMA

* Intubation
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PALS

*PALS ; infants up to 18 years of age
*Excluding newborns =>Neonatal resuscitation
*Cardiac arrest in infant and children

not usually result from a primary cardiac cause

it is the end result of respiratory failure or shock.




Term

*‘Newborn/Neonate : First 4t weeks of a life
*Infant : younger than 1 year of age
*Children : 1 year of age until puberty
*Puberty is
*Breast development in females
*Axillary hairin males

*PALS : Pediatric Advance Life Support




Respiratory tract

Upper respiratory tract

Nasal cavity

Pharynx

Larynx

Lower respiratory tract

Trachea

Primary bronchi

Lungs
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Differences between adult & pediatric airways

* Large occiput
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Narrow nasal cavity

' Differences Between
Adult and Pediatric
Airways

iInfant
- .

Adult

Hard palate V

Soft late
s Trachea



Glottic Opening Relative
to Cervical Vertebra (C)
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Larynx more cephalad C3-4
Vocal cords slant caudally
Cricoid ring is the narrowest part

Short trachea 4-5 cms
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Infant

Acute angle of right main bronchus

40° male
50° female
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Epiglottis: Longer, narrower (Omega shape), Floppy




View Through a Scope
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Pediatric anatomy
@Smaller nose, easy occluded

Hypotonia during sleep,
sedation

Large tongue with small
mandible, oral cavity

More larger and more o __ )
floppy epiglottis
)\ }‘—'- @
Narrowest portion at
just below vocal cord

Higher, more anterior
position of the glottic opening

@ Easiest to injury at cricoid part

Small airway diameter
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Sign of .. History
UAO Pediatric
airway
Difficult assessment Physical
alrway examination




History taking

*Upper respiratory tract infection

*Noisy breathing, Snoring, stridor
*Underlying respiratory disease
*Congenital airway anomalies, syndrome
*limited jaw or neck movement

*facial trauma

*Previous problem with intubation and anesthesia




Physical examination

*General appearance, respiratory distress
*Vital signs include SpO2

*Abnormal breath sound: stridor, wheezing
*Dysmorphic or Craniofacial anomalies

*Oropharyngeal Examination
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Airway management

fd

.




Methods of Airway Management

1. Airway maneuvers
2. Positioning

3. Positive airway pressure

4. Artificial airways




Airway maneuver
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1. Head tilt, Chin lift

2. Jaw trust




Head tilt chin lift maneuver
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C-Spine injury

Severe Hyperflexion

evere Hyperextension




Pediatric trauma patient

*C-spine injury 2??

*Jaw thrust maneuver

*[f cannot maintained airway>> Head tilt chin lift maneuver is recommended




Jaw thrust maneuver




Jaw thrust maneuver




Recovery position

Courtesy of www_aboutkidshealth ca
© AboutKidsHealth.ca

Image 1: Moving a child into the recovery position -



Artificial airway

> Indication
1. Relieve obstruction
2. Prevent aspiration

3. Promote suction

4. Artificial ventilation




Nasopharyngeal airway

e

*Semicoma, Sedate

Lateral edge ‘

of nostril

=Size: Tip of nose —Tragus
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"sz33!!! neonate < 2-6 month, skull

base fracture, bleeding, adenoid

hypertrophy _



Supraglottic airways :Nasopharyngeal airway




Oropharyngeal airway

*Unconscious

*Size
*Corner of mouth to angle of
mandible

*la22?

°5 39111

sintact Gag reflex




Oropharyngeal airway




Laryngeal Mask airway (LMA)

, 'ln't_eg‘rai bite
block

Inflation
pilot balloon
Valve

Drain tube orifice
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Laryngeal mask airway= LMA




Positive airway pressure

* qinsal
1. Face mask

2. Self inflating

(resuscitation)bag
3. Reservoir bag

4. Oxygen connector tubing

5. Oxygen




Face mask

Correct
Covers mouth, nose, and
chin but not eyes

Incorrect Incorrect
Too large: covers eyes Too small: does not cover
and extends over chin nose and mouth well




Self inflating resuscitation bag : Ambu bag

*Concept: Acceptable gas exchange without gastric inflation

/M3

1. w1 breath q 6 second => 20201 breath g 2-3 seconds = 20-30/min
2. i over 1 second (Pressure inu 20-25 cm H,0)

3. iuan Visible chest rise

4. Avoid PEEP
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Endotracheal tube

STRUCTURE

Connector

)

15mm
oD =
< N\
achine '
end Murphy Eye—.
Patient
end

N\ Pilot Tube w/
\Balloon
Murphy Endotracheal Tube




Equipment

e Suction

* Functional intravenous access

A 10-mL syringe to inflate the endotracheal tube balloon
* Properly sized endotracheal tube and 1 size smaller and larger than expected :

* Properly sized stylette

* Bag valve mask with oxygen reservoir

* Functioning laryngoscope of proper size




ETT size and depth

ETT size

* ID (mm) = (age
* ID (mm) = (age

years.

years.

[4) + 4 >> uncuff
[4) + 3.5 >> cuff




Pre oxygenation

e 1% 02 100% uniithelasld device duiidiheldedian (Usuin FiO2 1.0 )
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e n3diil 02 100% uérdafiam desaturation wieisy maintain airway il

1% bag mask ventilation
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Why....Sniffing position ?




Positioning
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Sedation

n

Fentanyl anagesic 1 mcg/kg/dose IV Not effect
hemodynamic

midazolam sedative 0.1 mg/kg/dose IV Amnesia Effect
0.2 mg/kg/dose IM hemodynamic
0.2 mg/kg/dose IN
Ketamine Sedative+analges 1 mg/kg/dose IV Not effect Increase
IC 3-5 mg/kg/dose IM hempdynamic  secretion
Good for
asthma

(bronchodilator
effect)




Laryngoscope blade

TABLE 2. Laryngoscope Blade Size by Age?

Age Laryngoscope Blade Size
Preterm infant Miller 0

Term infant Miller 0-1

6 months Miller 0-1

1 year Miller 1

2-10 years Miller 2

Macintosh 2

Adolescent Miller 3

Macintosh 3

e Sy



Post intubation care

*Confirm ETT placement with end tidal CO2

*Confirm tip of ETT (between thoracic inlet and carina/T4 in chest film)

D=0

*Check the cuff pressure

*Secure ETT placemen
B

[m] s

VDO ns strap ETT



Take home messege

1. High-quality cardiopulmonary resuscitation (CPR)
* adequate chest compression rate
* depth, minimizing interruptions in CPR
* full chest recoil between compressions
* avoiding excessive ventilation

2. Arespiratory rate of 20 to 30 breaths/minute

Using a cuffed endotracheal tube

4. ForOHCA; bag-mask ventilation results in the same as advanced
airway

5. Resuscitation does not end with ROSC. Excellent post—cardiac arrest
care is critically important
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Foreign body inhalation

*Life-threatening

*FB inhalation is frequently unwitnessed with respiratory symptoms
*A history of inhalation or choking must specifically

*Chest x-ray does not exclude an inhaled FB

*Located in the bronchi rather than the larynx or trachea




l Infant & Pediatric with complete UAO

l Consciousness l Unconsciousness |
1669

] |

&
: Transfer
5 Backblow&5chest thrust l Jaw tongue lift -

I Hospital

[
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Heimlich maneuver mﬁu/m )
| ! , Seen FB Unseen FB
|

[_l
l FB removed l Retained FB h
d Finger sweep Apnea

1

Unconsciousness 5 Backblow&5chest thrust

-

Recovery position Heimlich maneuver N0

! FB removed ! Retained FB




Back blows & Chest thrust
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Jaw-tongue lift maneuver
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Heimlich maneuver
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