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Traumatic lung injury 

• Pulmonary contusion / 

Parenchymal injury (pneumatocele, hematocele)

• Transmission of kinetic energy (with or without overlying rib 
fractures and subsequent laceration) results in bruising of the 
lung, characterized by interstitial and alveolar edema, 
hemorrhage, and subsequent alveolar collapse.



Traumatic lung injury 

• Direct chest trauma or inflammatory response 

• Lung tissue injury & microvascular damage 

• Inflammatory response; toll like receptors(TLRs) 

→ activation of NFkB, inflammatory response



Traumatic lung injury 

• Clinically, hypoxia and ventilatory embarrassment develop  
within 24 to 48 hours

• Complication(50%); ARDS, pneumonia  

• The treatment is generally supportive.
• Iv volume restricted 

• Colloid solutions appear to aggravate pulmonary dysfunction

• Diuresis 

• No role for prophylactic antibiotics 



Measurement of traumatic lung injury 

• CXR; patchy changes

• CT; grade the degree of injury

• ABGA; depend on O2 supply

• Biomarker 



Biomarkers for traumatic lung injury 

• Markers of epithelial damage

• Markers of endothelial damage

• Inflammatory biomarkers

• Coagulation/fibrinolysis related biomarkers



Markers of epithelial damage

• Club cell protein 16

• Leukotriene B-4

• Soluble receptor for advanced glycation end products (sRAGE)

• Surfactant proteins



Club cell protein 16

• Clara cell protein 

• Secreted by Club cells of the terminal bronchial epithelium

• Anti-oxidant & anti-inflammatory protein 

• Modulation of phospholipase A2, INF-γ, TNF-α



Club cell protein 16

Wutzler et al. J Trauma 2011;71:E31-6



Club cell protein 16 ~ severe Lung Injury

Wutzler et al. J Trauma 2011;71:E31-6

5.5ng/ml



Club cell protein 16 ~ ARDS

Negrin et al. PLoS One 2017;(12):e003

0.628

47.94ng/ml



Club cell protein 16 ~ pneumonia at PTD 2#

Negrin et al. PLoS One 2017;(12):e003

0.721

1.85ng/ml



Soluble receptor for advanced glycation 
end products (sRAGE)

• Basal Mb of alveolar cell type 1

• Pro-inflammatory response by activation of cytokines, reactive 
oxygen species, protease

• Major mediator in the inflammatory activation in ARDS 



0.801

Negrin et al. Ann Thorac Surg 2017;103:1587-93

sRAGE

1552pg/ml



Leukotrien B-4 

• 5-lipoxygenase of the arachidonic acid metabolism 

• Strong chemoattractant;

adherence of neutrophils to endothelial cells

• Well correlate with acute phase of ARDS



Auner et al. Mediators Inflamm 2012;2012;536156-8



Leukotriene B-4

Auner et al. Mediators Inflamm 2012;2012;536156-8



Leukotriene B-4

Auner et al. Mediators Inflamm 2012;2012;536156-8



Leukotriene B-4

Auner et al. Mediators Inflamm 2012;2012;536156-8

0.73



Surfactant proteins

• Type II alveolar endothelial cells

• Prevent an end-expiratory alveolar collapse

• Essential for the integrity of the alveolar Mb permeability



Surfactant proteins

Wutzler et al. J Trauma 2011;71:E31-6



Surfactant proteins

Kurt et al. BMJ 2016;6:E011797



Markers of endothelial damage

• von Willebrand factor

• Soluble intracellular adhesion molecule-1 (sICAM-1)

• Vasoendothelial growth factor (VEGF)

• Angiopoietin-2



vWF / ICAM-1

Calfee et al. Crit Care Med 2007 October;35(10):2243-2250



Vasoendothelial growth factor (VEGF)

Guo et al. J Trauma Acute Care Surg 2017;82:766-70





Angiopoietin-2 

• Induce vascular infiltration 

• Increase endothelial junction instability & vascular leakage





Inflammatory biomarkers

• Cytokines



IL-6

Kurt et al. BMJ 2016;6:E011797











Coagulation/fibrinolysis related 
biomarkers

• Potential biomarkers (plasminogen activation inhibitor-1, 
protein C, plasmamodulin)

• No clinical study 






