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Abstract. Respiratory Distress Syndrome (RDS) in children represents a complex 

clinical condition characterized by impaired gas exchange and increased work of 

breathing. Although typically associated with prematurity, respiratory distress 

may occur in term neonates and older children due to surfactant deficiency, 

pulmonary infection, congenital anomalies, and systemic disorders. Early 

recognition is essential because delayed diagnosis significantly increases 

morbidity and mortality. This article discusses the etiology, pathogenesis, 

clinical manifestations, diagnostic criteria, complications, and evidence-based 

management strategies for RDS in pediatric patients. 
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Introduction 

Respiratory Distress Syndrome (RDS) in children—

particularly in neonates—is a leading cause of morbidity and 

mortality worldwide. Although historically termed Hyaline 

Membrane Disease, modern classifications recognize multiple 

causative pathways, including surfactant deficiency, lung 

immaturity, infection, aspiration syndromes, and congenital 

abnormalities. 

Etiology 

Respiratory distress in children is multifactorial. Major 

causes include: 

● Surfactant deficiency (mainly in preterm infants <34 
weeks) 

● Neonatal sepsis and pneumonia 
● Meconium aspiration syndrome 
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● Transient tachypnea of the newborn (TTN) 
● Congenital heart disease 
● Congenital diaphragmatic hernia 
● Airway anomalies (laryngomalacia, choanal atresia) 
● Pulmonary hemorrhage 
In older children, acute respiratory distress syndrome 

(ARDS) may occur due to: 

● Severe pneumonia 
● Sepsis 
● Trauma 
● Inhalation injury 
● Pancreatitis 
Pathophysiology 

The classic neonatal RDS is caused primarily by surfactant 

deficiency, which results in: 

1. Increased alveolar surface tension → alveolar collapse 
(atelectasis) 

2. Decreased lung compliance 
3. Ventilation–perfusion mismatch 
4. Hypoxemia and hypercapnia 
5. Formation of hyaline membranes lining collapsed 

alveoli 

In pediatric ARDS, the underlying mechanism is diffuse 

inflammatory lung injury, leading to increased vascular 

permeability, pulmonary edema, and decreased functional 

residual capacity. 

Clinical Features 

Key symptoms include: 

● Tachypnea (>60 breaths/min) 
● Nasal flaring 
● Intercostal and subcostal retractions 
● Grunting respiration 
● Cyanosis 
● Decreased air entry 
The Silverman–Anderson Score or Downes Score is commonly 

used to assess severity. 

Diagnostic Investigations 

1. Blood Gas Analysis (ABG) 

● Low PaO₂ (hypoxemia) 
● High PaCO₂ (hypercapnia) in severe cases 
● Respiratory acidosis 
2. Chest X-ray Findings 

● Ground-glass opacity 
● Air bronchograms 
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● Low lung volumes 
● Diffuse bilateral infiltrates in ARDS 
3. Laboratory Tests 

● CRP, CBC to rule out sepsis 
● Surfactant protein levels (in advanced centers) 
4. Point-of-Care Lung Ultrasound (LUS) 

Increasingly used to detect: 

● B-lines 
● Consolidation 
● Pleural abnormalities 
Management 

Management aims to maintain oxygenation, minimize lung 

injury, and treat underlying causes. 

1. Oxygen Therapy 

● Nasal cannula 
● CPAP (Continuous Positive Airway Pressure) for neonates 
● High-flow nasal oxygen (HFNC) 
2. Surfactant Replacement Therapy 

Indicated in preterm infants with classic RDS. 

Administered via: 

● INSURE technique (Intubate–Surfactant–Extubate) 
● LISA (Less Invasive Surfactant Administration) 
3. Mechanical Ventilation 

Required in severe cases with persistent hypoxemia. Modes 

include: 

● Conventional ventilation 
● High-frequency oscillatory ventilation (HFOV) 
4. Pharmacologic Treatment 

● Antibiotics if infection suspected 
● Caffeine for apnea of prematurity 
● Dexamethasone in selected ARDS cases 
5. Supportive Care 

● Thermal regulation 
● Fluid and electrolyte balance 
● Nutrition optimization 
Complications 

● Bronchopulmonary dysplasia (BPD) 
● Pneumothorax 
● Intraventricular hemorrhage (IVH) 
● Chronic lung disease 
● Sepsis 
Conclusion 

Respiratory Distress Syndrome in children remains a 

critical pediatric emergency requiring early recognition, 
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accurate diagnosis, and evidence-based management. Advances 

in surfactant therapy, neonatal ventilation techniques, and 

bedside imaging have significantly improved outcomes. 

Continued research and improved healthcare infrastructure—

especially in resource-limited settings—are essential to 

reduce global mortality. 
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