
Understanding 

Pediatric 

Distress: Clinical 

Grading and 

Pathology

Terrence Shenfield MS, RRT-

ACCS, RPFT, NPS, AE-C

1



Objectives

 Implement structured clinical frameworks 

 Apply standardized severity grading scales 

 Differentiate between the distinct pathophysiological 

pathways

 Determine the appropriate first-line medical 

interventions

 Establish clear protocols for clinical escalation of care

 Integrate systematic assessment and intervention 

strategies 
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Introduction to 
Pediatric Distress

 Heightened Vulnerability

 Rapid Deterioration

 Energy Conservation

 Importance of Observation
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Anatomical Vulnerabilities in Children

 Airway Geometry: Pediatric airways are narrower and shorter; a minor 

mucosal edema exponentially reduces cross-sectional airway area 

according to Poiseuille’s Law.

 Clinical Relevance: In pediatric patients, because their airways are already 

small, this Poiseuille's law explains why even minimal inflammation can 

rapidly lead to significant respiratory distress compared to the same degree 

of inflammation in an adult.

 Compliance Dynamics: Highly compliant chest walls offer poor structural 
support, leading to profound chest retractions under stress.

 Alveolar Architecture: Fewer alveoli reduce baseline surface area for gas 

exchange, leaving minimal physiological reserve.
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The Pediatric 
Assessment Triangle 
(PAT)

 Framework Overview: A 
rapid, visual, and auditory 
tool used to determine 
general severity without a 
stethoscope or touch.

 Appearance (Mental status, 
muscle tone, consolability, 
look/gaze).

 Work of Breathing (Visual 
effort of respiration, audible 
sounds).

 Circulation to Skin (Perfusion, 
color, signs of shock).
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Utilizing the PAT for 
Risk Stratification

 Single-Arm Deficit: Isolated 
abnormalities (e.g., increased 
work of breathing with normal 
color and appearance) usually 
indicate a localized respiratory 
disorder.

 Multi-Arm Deficits: Compromise in 
two arms (e.g., appearance and 
work of breathing) flags an 
unstable, high-risk clinical state 
requiring prompt intervention.

 Three-Arm Failure: Disruption 
across all three arms signals 
critical illness, indicating a patient 
near collapse or respiratory 
failure.
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Foundations of the "Hands-Off" Assessment

 Rationale: Direct, invasive 
handling often exacerbates 
distress, increases crying, 
increases oxygen demand, 
and alters baseline vital signs.

 Observation Strategy: Assess 
behavior, work of breathing, 
and color while the patient 
remains in the caregiver's arms 
or lap.

 Anatomical Exposure: Safely 
roll up or remove the child's 
shirt to carefully inspect chest 
wall movement without direct 
manipulation.
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Clinical Features 
of Mild Distress

 Behavior: The patient remains 
fully alert, maintains age-
appropriate play, and can 
vocalize or cry normally.

 Work of Breathing: Minimal or 
mild accessory muscle 
usage; slight intercostal or 
subcostal retractions may be 
present.

 Physiological Markers: Heart 
rate and respiratory rate are 
normal or mildly elevated for 
the age bracket; skin color is 
healthy.
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Clinical Features of 
Moderate Distress

 Behavior: Intermittent irritability, 
reduced physical activity, or 

limitation in the ability to vocalize 

complete sentences.

 Work of Breathing: Pronounced or 

moderate accessory muscle use, 

noticeable nasal flaring, and early 

suprasternal retractions.

 Hemodynamics: Clear tachycardia 

and tachypnea are present at rest; 

skin may present with notable pallor.
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Clinical Features of 
Severe Distress

 Behavior: Increasing or persistent 
irritability, progressive lethargy, and 

marked limitation to vocalize single 

words.

 Work of Breathing: Marked 

accessory muscle usage, 

suprasternal retractions, 

intercostal/subcostal tugging, and 

head bobbing.

 Oxygenation: SpO2 falls below 90% 

on room air; significant tachycardia 

and visible pallor or early central 

cyanosis.
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Life-

Threatening 
Manifestations

Neurological State: Drowsy, 
stuporous, or completely 
unconscious patient; zero 
vocalization capacity.

Respiratory Pattern: Severe 
accessory muscle use or poor, 
exhausted respiratory effort; 
transition to bradypnea or apnea.

Cardiovascular Exhaustion: Severe 
central cyanosis; development of 
cardiac arrhythmias or bradycardia 
(a pre-terminal sign).
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Physiological Parameter Matrices by 
Age
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Deciphering 

Increased 

Work of 
Breathing

Retractions: Retractions occur when negative 
intrathoracic pressure pulls soft tissue inward; 
categorized as subcostal, intercostal, 
suprasternal, or supraclavicular.

Nasal Flaring: An involuntary compensatory 
reflex to decrease upper airway resistance 
and maximize inspiratory volume.

Head Bobbing: Caused by the recruitment of 
neck accessory muscles 
(sternocleidomastoids) pulling the head back 
during inspiration.
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Pathophysiological 

Mechanics of 

Grunting

Definition: An expiratory sound 
produced by a sudden exhalation 
against a partially closed glottis.

Function: A physiological mechanism to 
generate intrinsic positive end-expiratory 
pressure (PEEP).

Impact: Prevents early alveolar collapse, 
stabilizes functional residual capacity, 
and optimizes alveolar gas exchange.
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Auditory Diagnostics: Stridor 
vs. Wheeze

 Stridor: A high-pitched, predominantly inspiratory 

sound indicating critical upper airway narrowing 

above or at the vocal cords (e.g., croup, foreign 

body).

 Wheeze: A continuous, high- or low-pitched musical 

sound, mostly expiratory, caused by lower airway 

narrowing (e.g., asthma, bronchiolitis).

 Clinical Core: Accurate acoustic differentiation 
dictates localized, targeted pharmacotherapy.
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The Danger of the 
"Silent Chest"

 Presentation: A patient 
presenting with severe retractions 
and work of breathing but 
completely absent breath or 
adventitious sounds on 
auscultation.

 Pathology: Suggests profound 
airway obstruction with near-zero 
gas exchange or air movement.

 Clinical Action: This is a definitive 
medical emergency indicating 
imminent respiratory arrest; 
immediate advanced airway 
support is mandatory.
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Grading Severity & 
Pathophysiology

Objective Downes Severity 

Score

Using clinical criteria to 

grade neonatal and toddler 

respiratory distress to guide 

safe medical escalation:

Total Downes Score: 3 

(Moderate Distress)
Requires active first-line clinical 

stabilization to prevent 

exhaustion and progressive 

respiratory failure.

Criteria 

Assessed
Patient Status

Points 

Assigned

Stridor Marked (Audible at rest) 2 Points

Retractions
Moderate 

(Suprasternal/Subcostal)
1 Point

Cyanosis
None (Room Air SpO2: 

91%)
0 Points

Air Entry Normal & equal bilaterally 0 Points

Grunting None observed 0 Points
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Upper Airway 
Pathology & 
Management

 Primary Etiology: Acute 
laryngotracheobronchitis (Croup) 

and supraglottic inflammation.

 Pathological Feature: Marked 

subglottic narrowing causing 

classical barking cough and 

inspiratory stridor.

 Interventions: Inhaled nebulized 

epinephrine (to induce mucosal 

vasoconstriction) and systemic or 

oral corticosteroids; absolute 

minimal handling is essential.
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Lower Airway Pathology 
& Management

 Primary Etiology: Acute bronchiolitis 

(frequently viral) and acute asthma 

exacerbations.

 Pathological Feature: Intense mucosal 

edema, bronchospasm, inflammatory 

cellular debris accumulation, and mucus 

plugging.

 Interventions: Meticulous upper airway 
saline instillation and suctioning, targeted 

bronchodilators, and heated, humidified 

high-flow nasal cannula (HFNC).
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Oxygenation Strategies 
and Delivery Devices

 Low-Flow Cannula: Indicated for mild 
hypoxemia to maintain oxygen saturation 
>90%; titration to lowest functional flow is 
preferred.

 High-Flow Nasal Cannula (HFNC): 
Generates modest positive distending 
pressure, flushes out nasopharyngeal dead 
space, decreases overall work of breathing, 
and stabilizes mucociliary function via 
heated humidification.

 Ventilatory Support: Bag-valve-mask or 
advanced airway options must be 
immediately deployed if apnea or 
impending failure surfaces.
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Metabolic 

Mimics of 

Respiratory 
Distress

Metabolic Effortless Tachypnea: Rapid, deep 
breathing (Kussmaul respirations) occurring in 
the total absence of accessory muscle use or 
retractions.

Underlying Mechanism: A profound systemic 
respiratory compensation to drive down CO2 
and mitigate a severe metabolic acidosis.

Primary Etiologies: Diabetic Ketoacidosis 
(DKA), severe systemic sepsis, or toxic 
ingestions.
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Hydration, 

Fluids, and 
Support

Hydration Impact: Respiratory distress quickly 
impairs oral intake and feeding capabilities, 
accelerating dehydration.

Fluid Management: Administration of isotonic 
solution (NS or LR) titrated carefully via 
standard weight-based maintenance 
formulas (e.g., the 4-2-1 rule).

Monitoring: Close oversight of blood gas 
values, noting that a rising or normalizing 
pCO2 in an exhausted child signals 
respiratory fatigue rather than improvement
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Case 

Study: 18-

Month-Old 

Toddler

•An 18-month-old male toddler is brought to the emergency 
department by caregivers presenting with sudden onset of 
breathing difficulty and an audible, raspy bark-like cough 
following two days of minor upper respiratory symptoms.

Initial Clinical Presentation

•Intermittently irritable but alert; consolidation is achieved 
easily in parent's arms. Holds normal gaze.

Appearance

•Marked inspiratory stridor at rest, continuous nasal flaring, 
visible suprasternal and subcostal retractions.

Breathing

•Skin is warm and dry; noticeable pallor present but 
completely free of central cyanosis. SpO2: 91% on RA.

Circulation
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Grading Severity & Pathophysiology

 Anatomical & Physiological Risk

 Children possess unique structural vulnerabilities that accelerate airway 
compromise:

 Airway Geometry:

 Pediatric airways are extremely narrow. Subglottic edema reduces cross-
sectional area exponentially.

 Poiseuille’s Law:

 Even a 1mm decrease in diameter increases airflow resistance by a power of 
4:

 𝑅 ∝
8𝜂𝐿

𝜋𝑟4

 Patient's physiological metrics: 

 HR 148 bpm (Tachycardia for toddler), RR 39 bpm (Tachypnea).
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Targeted Treatment & 
Stabilization

 "Hands-Off" Care

 Perform the initial assessment visually to 

maintain physiological stability:

 Do not separate the toddler from the 

caregiver's lap or arms.

 Avoid invasive procedures (like IV lines) 

during initial workup.

 Aggressive handling can provoke crying, 

rapidly increasing raw oxygen demand 

and worsening airway swelling.
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Targeted 

Treatment & 

Stabilization

Targeted Therapy

• Direct pharmacotherapy targeting acute 
subglottic inflammation (Croup):

Nebulized Epinephrine:

• Deliver 0.5 mL of 2.25% racepinephrine to 
stimulate local alpha-receptors, provoking 
mucosal vasoconstriction and reducing 
edema.

Corticosteroids:

• Administer single-dose oral/IM 
Dexamethasone (0.6 mg/kg) to resolve 
systemic airway swelling.
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Targeted 

Treatment & 

Stabilization

Oxygenation support parameters and 
critical indicators for advanced care:

• Titrate blow-by humidified oxygen to target 
SpO2 > 90%.

Monitor for clinical signs of exhaustion:

• Be highly vigilant of a "silent chest" (no breath 
sounds but retractions), indicating severe 
airway blockage.

• Prepare for high-flow nasal cannula (HFNC) or 
BVM support if bradypnea occurs.
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Summary

Observe First: Always initiate a "hands-off" assessment using 
the Pediatric Assessment Triangle to avoid dangerous clinical 
agitation.

Observe

Know the Grading: Clearly distinguish between mild, 
moderate, severe, and life-threatening markers to 
standardize immediate interventions.

Know

A silent chest is an emergency: Never assume the absence 
of wheezing equals clinical stability; look for the true work of 
breathing.

Assume

Objective Tracking: Implement validated scores like Downe's 
or PRAM to guide step-up and step-down clinical pathways 
safely.

Tracking
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