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IINNTTRROODDUUCCTTIIOONN  

Lung injury resulting from inhalation of smoke or 

chemical products of combustion continues to be associated 

with significant morbidity and mortality (Dries, 2013). 

 Combined with cutaneous burns, inhalation injury 

increases fluid resuscitation requirements, incidence of 

pulmonary complications and overall mortality of thermal 

injury (Palmier, 2007). 

Smoke is heterogeneous and unique to each fire; it 

comprises particulates, respiratory irritants, and systemic 

toxins as well as heat, all contributing to the pathological 

insult. Thermal injury below vocal cords is rare because of 

the effective heat dissipation in the upper airway. Particulate 

matter is the chief contributor to the pathophysiology of 

smoke inhalation injury leading to activation of cascade of 

inflammatory mediators leading to pulmonary edema, 

mucosal sloughing, cast formation, airway obstruction and 

ventilation/perfusion mismatch. Systemic toxicity may occur 

with inhalation of carbon monoxide or cyanide (Toon, 2010).  

A variety of factors explain slower progress for 

improvement in management of inhalation injury. Burned 

cutaneous tissue may be excised and replaced with skin 

grafts, but injured pulmonary tissue must merely be 
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supported and protected from secondary injury. The critically 

ill burn patient has multiple mechanisms in addition to smoke 

inhalation that may contribute to lung injury such as sepsis, 

ventilator-induced lung injury (VILI) or systemic 

inflammation in response to burns. Thus, inhalation injury 

has a significant effect on burn patient outcome but is 

difficult to separate from the contribution of other 

mechanisms which also affect the lungs (Sheridan, 2012). 



Aim of the Essay 

 - 3 - 

AAIIMM  OOFF  TTHHEE  EESSSSAAYY  

This essay aims to highlight smoke inhalation injury 

and recent updates in its management hoping to improve the 

outcome of burn victims with smoke inhalation injury. 
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PPAATTHHOOPPHHYYSSIIOOLLOOGGYY  OOFF  SSMMOOKKEE  

IINNHHAALLAATTIIOONN  IINNJJUURRYY  

Fire victims may be exposed to three potential injuries: 

burns, trauma and smoke inhalation. However, 60–80% of 

deaths at the fire scene are attributable to smoke inhalation. 

Smoke is a heterogeneous compound unique to each fire in 

both its chemical composition and its toxic features 

(Anseeuw et al., 2013).  

Inhalation injury can result from direct local thermal & 

chemical exposures, immune responses to these factors, 

systemic effects of inhaled toxins, accrual of endobronchial 

debris, and secondary infection. Structural fires generate 

smoke that contains a large variety of chemicals, products of 

incomplete combustion, and aerosolized debris of widely 

varying particle sizes (Sheridan, 2016). 

Smoke is composed of a gas phase and a particle 

phase. Particle size and tidal volume determine their 

distribution in the lung. Physiologically the nasopharynx 

clears the inspiratory air of the majority of particles with a 

diameter larger than 5 µm. During a fire, however, victims 

(both conscious and unconscious) breathe through the mouth 

owing to nasopharyngeal irritation. As a result, particle 

deposition in the airway is much greater, causing progressive 
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cellular injury and severe lung injury. The gas phase causes 

predominantly proximal airway and local damage, although 

some long- acting oxidants are able to reach distal lung 

tissues (Rehberg et al., 2009). 

The chief contributor to the pathophysiology of smoke 

inhalation is particulate matter. Carbonaceous particles (soot) 

impregnated with a variety of toxins reach the alveolar level 

suspended in air (Toon et al., 2010). 

 
Figure (1): Distribution of the irritant gases and the site of injury in the 
respiratory Tract according to their particle size and water solubility 
(Gorguner et al., 2010). 


