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Objectives:
Compare adult and pediatric airway anatomy and physiology

Describe the key components of a pediatric respiratory assessment

Recognize early and late signs of respiratory deterioration in pediatric
patients

Demonstrate appropriate pediatric airway support interventions

Differentiate between pediatric oxygen delivery methods and their
clinical indications

Apply clinical reasoning during a pediatric respiratory case study

Identify available pediatric respiratory resources and supports for
clinical practice



Pediatric Airway

Much smaller in diameter and shorter in length
compared to adults 

Proportionally larger head & occiput

Large tongue

Funnel-shaped airway as opposed to cylindrical

“Floppy” epiglottis

Trachea cartiledge is soft/pliable



Pediatric Physiology
Higher metabolic rates and respiratory rates therefore
higher oxygen consumption

Smaller tidal volumes & lower functional residual
capacity

Premature and inefficient respiratory muscles in infants
and very young children - fatigue quickly!

Flexible ribs - more prominent indrawing

Smaller & fewer alveoli, limiting surface area for gas
exchange

Infants are obligatory nose breathers (until 6 months)

Early tachycardia



Pediatric Assessment
Triangle (PAT)

Nurse obtains a quick (10-15 second) general impression of
the patient’s physiologic status. Performed before engaging
in direct physical contact with the patient.

It’s your “across the room look”



Respiratory Assessment

Looking and listening for any signs of airway obstruction
and compromise:

Gurgling - secretions pooling

Snoring respirations

Lack of effort/lots of effort

Stridor

Visible foreign body

Airway



Looking & listening for signs of obstruction/compromise:

Tachypnea (rapid breathing)

Accessory muscle use

Head bobbing/nasal flaring

Persistent coughing

Cyanosis

Decreased level of consciousness

Lack of respiratory effort

Adventitious breath sounds

Respiratory Assessment

Breathing



Breath Sounds

Stridor

Abnormal, high-pitched sound caused by turbulent airflow
through a partially obstructed airway

At the level of the supraglottis, glottis, subglottis, or trachea

Typically on inspiration

Potential differentials:
Croup
Anaphylaxis
Foreign body
Epiglottitis
Retropharyngeal/peritonsillar abscess 
Bacterial tracheitis
Congenital malformation
Laryngomalacia
Tracheomalacia
Tumor
Subglottic stenosis
Vocal cord paralysis



Breath Sounds

Wheeze

A musical, high-pitched whistling sound produced by
turbulent airflow in the lower airways

Mild: only at the end of expiration

As severity increases, wheezing lasts throughout all of
expiration

When severe, wheezing can be both inspiratory & expiratory

Potential differentials:

Asthma
Bronchiolitis
Foreign body
Anaphylaxis
Viral respiratory tract infection
Reflux



Crackles:

Short, non-musical sound

Fine crackles - higher frequency, shorter duration.
Caused by the sudden opening of a closed airway

Coarse crackles are lower frequency, wet sounding.
Caused by secretions

Potential differentials:

Breath Sounds

Pneumonia
Bronchiolitis
Congestive heart failure
Viral respiratory tract infection
Reflux



Can be difficult to assess - can’t verbally communicate well
or at all

Rely on parent report & detailed assessment

Deterioration can be subtle and quiet

.. until it’s rapid and catastrophic

Adults roll down the hill, pediatric patients fall off the cliff

The Deteriorating Child



Pediatric Vital Signs

ENA triage guidelines



Vital signs are important but not everything

Need to take a step back and look at the whole
picture

The Deteriorating Child



Distress, Failure, Arrest

 Respiratory Distress - the body is working really hard to
breath leading to inadequate gas exchange.

Respiratory Failure - the body is no longer able to maintain
adequate gas exchange (ventilation) or adequately deliver
oxygen to the body’s tissues (oxygenation). In children, often
the precipitating factor to respiratory failure is fatigue.

Respiratory Arrest - The cessation of breathing altogether.
Progressive respiratory failure is the most common cause of
cardiopulmonary arrests in children. 



Early vs. Late Signs
Early:

Tachypnea

Increased effort with accessory muscle use &
retractions (subcostal, intercostal, suprasternal)

Crying

Late:

Tachypnea with increased effort. Head bobbing,
grunting, nasal flaring, tripoding. Will lead to
bradypnea when really fatigued

Diminished breath sounds 



Time to Desaturation



Circulation - Recognizing Trouble

Early:

 Tachycardia

Pale. cool extremities

Normal blood pressure

Oliguria - urine output < 1ml/kg/hr

Late:

Cyanosis (peripheral/central)

Mottled and/or poorly perfused skin

Hypotensive - 20-25% of blood loss may occur before
patient becomes hypotensive



Hypotension



CNS - Recognizing Trouble

Early:

Lethargy

Irritability

Restlessness

Late:

Stupor: due to decreased brain perfusion



Airway Support

Positioning:

Sniffing position, chin lift

Roll under shoulders for infant due to large head

Forehead & chin plane should be horizontally aligned

Anterior neck space should be open & wide

External auditory meatus & suprasternal notch plane
should be horizontally aligned

Jaw thrust to open airway if need to protect c-spine



Suctioning:

Yankeur rigid catheter
Y suction catheter
Nasal aspirator
1cc syringe

Not deep and long, max. 10 sec

Airway Support



Oropharyngeal Airway:

Don’t use on conscious patients with a gag reflex

Measure from the lips to the corner of the
mandible

Might help if patient in a deep sleep, sedated or
intoxicated and oxygenation/end tidal CO2 are ok

Helps keep the airway open by preventing the
tongue from falling back to the posterior pharynx

Open mouth, tongue depressor to hold tongue
down, insert OPA directly in its natural concave-
down position

Airway Support



Nasopharyngeal Airway:

Can be used in anyone, except if patient has facial
trauma/basal skull fracture

Measure from nostril to tragus of ear

Lubricate well, insert with the beveled tip facing the nasal
septum. Insertion should follow the nasopharyngeal floor.
Flange sits flush against the nare

Good for patients with an intact gag reflex

Airway Support



Oxygen Therapy

Necessary if oxygen saturations are persistently below 90-92%
on room air. Low-flow oxygen options like nasal cannula &
simple face mask can only deliver FiO2 slightly above that of
room air.

Flow Rates:

Nasal Cannula:

Newborn - max 1L/min
Infant (< 5kg) - max 2L/min
Peds (< 20kg) - max 4L/min
Peds/Teens (> 20kg) - max 6L/min

Simple Face Mask:

6 - 10L/min to prevent re-breathing of CO2
Do NOT wean

FiO2: 25 - 40%

FiO2: 35 - 50%



Oxygen Therapy

Non-Rebreather:

10-15L

Ensure bag remains inflated

An appropriately sized, well-fitting non-rebreather will
provide closer to (but not quite) 100% O2



High Flow Nasal Cannula

Heated and humidified oxygen is easier on the nasal mucosa;
patients can tolerate much higher flow rates

Can deliver higher Fi02 than low flow therapy

Minimizes or eliminates the inspiration of room air (and the
subsequent dilution of supplemental high Fi02 gas)

Washes out anatomic dead space

Helps with CO2 clearance

Typical starting flow rate of 2L/kg/min. Max 50L/min



Non-Invasive Ventilation

CPAP and BiPAP are forms of NIV

Higher level of respiratory support than HFNC

Reduces WOB, improves gas exchange

CPAP provides a constant level of supportive airway
pressure throughout all phases of respiration

BiPAP uses two different pressure settings, one for
inspiration and one for expiration, considered a higher level
of support than CPAP



PEEP & Alveoli
Recruitment

PEEP (positive end expiratory pressure) recruits alveoli by
maintaining positive airway pressure at the end of expiration,
acting as a “splint” to prevent collapsed or unstable alveoli
from closing

Can also reopen already collapsed alveoli



Indications:

Acute Respiratory Distress Syndrome (ARDS)
Asthma
Bronchiolitis
Pneumonia
Neuromuscular weakness
Obstructive sleep apnea
Congenital central hypoventilation syndrome

Contraindications:

Pt. MUST be spontaneously breathing
Unstable cardiorespiratory status
Inability to protect airway
Inability to get adequate seal of interface
Uncooperative patient (may need some sedation)

Non-Invasive Ventilation



Bag Valve Mask



Bag Valve Mask

Indications:

Respiratory distress and failure
Cardiac arrest

Effective BVM requires a properly fitting mask

Smallest mask that completely covers the patient’s mouth
and nose without covering the eyes or overlapping the
chin

An airtight seal is required to deliver adequate inflation
volume for effective oxygenation and ventilation



Supraglottic Airway

Indications:

Cardiac arrest: Used as a primary or rescue airway device when
ventilation via bag-valve-mask (BVM) is ineffective or endotracheal
intubation is delayed or unsuccessful

Decreased LOC & unable to maintain airway

Difficult or failed intubation



Endotracheal Intubation

Broselow tape for equipment sizes 

RSI medication calculator - IWK Drug Information

Prepare post intubation sedation prior to intubating

Pre-intubation timeout - right equipment, right personel

Discuss plan A,B,C

Push sedative THEN paralytic

As calm and controlled as possible. Preparation is key



Table Top Case
8m old baby, cough & congestion past 5 days. Today wheezing &
having trouble breathing at home as per mom. Was crying and seemed
to stop breathing for about 30 seconds. Lips turned blue. Started
breathing on his own again. Mom brought him into the ED to be
checked.

History:

Fever x2 days
Vomiting x1 with coughing at home
+ Sick contacts - older brother sick with a URTI
NKA
No past medical history, born term
Mom tried older brother’s puffers at home. Ventolin 2puffs 6 times
at home throughout the morning but didn’t seem to help



Table Top Case

Vitals on arrival:

T - 38.2
HR - 175
RR - 75
BP - 95/60
O2 - 83% room air

CNS: Awake but looks tired

CVS: Pulses strong, cap refill < 2 sec

Resp: Scattered, diffuse wheezes bilaterally. Grunting and nasal flaring



Resources
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Thank you!
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