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Ventilation for severe trauma patients (ARDS…?)





Chest trauma 

Blunt chest trauma is associated with a high risk 

of morbidity and mortality

Up to 25% of all deaths caused
by trauma are related to chest injuries

1. Immediate deaths = myocard rupture  / thoracic aorta

2. Early deaths = pneumothorax, cardiac tamponade, 

airway obstruction or uncontrolled thoracic hemorrhage

3. Late deaths = ARDS 
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Rupture diaphragmatique



Hémothorax traumatiques : mécanismes

4 – Rupture diaphragmatique

5 – origine abdominale

6 - Iatrogène

1 – Rupture artère intercostale et/ou 

mammaire interne, fracture costale

2 – Rupture pulmonaire

3 – saignement médiastinal



Pneumothorax traumatiques : mécanismes

4 – Traumatisme pénétrant

5 – Rupture trachée bronchique

6 - Iatrogène

1 – Lacération pulmonaire

2 – Rupture de bulle

3 – Fracture de côte



69% de Pneumothorax

occultes



Pneumothorax antérieur

(non visible à la radio standard)
Pneumothorax antérieur

(visible au scanner)





Volets thoraciques (flail chest) : mécanismes

Inspi

Expi

http://upload.wikimedia.org/wikipedia/commons/3/39/Flail_chest_mechaincs.jpg


Trauma thoracique : échographie cardio pulmonaire

http://content.nejm.org/content/vol351/issue21/images/large/11f2.jpeg


• Pulmonary contusion

• Fractures

• Multiple transfusions

• Fat embolism

• Pneumonia

• Gastric aspiration

• Shock

• Near-drowning

• Smoke inhalation

• …

• Sepsis

• Injury severity score > 16

• Trauma Brain Injury   

• Blunt injury

• TRansfusion Associated Lung Injury 
(TRALI) 

• Surgery to head

• Disseminated intravascular coagulation

• Pancreatitis

1) Direct (primary) 2) Indirect (secondary)

Main Risk Factors for ARDS
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Risk factors for respiratory failure in brain injury
Pelosi P et al. Curr Opin Crit Care 2005;11:37-42



Critical Care Medicine 2007; 35:1815-1820
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Prevention for ARDS 
after Trauma

1.Limited over-load fuild

2.Limited transfusion

3.Non-Invasive Ventilation (NIV)

4.Lung protective ventilation

5. Optimal Analgesia
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Chest trauma 

Ventilatory management = challenge because of the 

difficulty in achieving a balance between the avoidance

of further harm to the lungs and sufficient ventilation

Be (very) protective !



Lung contusions

Rib fractures

Fail Chest

Heart and great vessel 

injuries

Diaphragmatic rupture 

Tracheal and bronchial 

injuries 

Chest trauma 
Early deaths are commonly due… 



Rib fractures

Flail Chest

 Aortic injury

 Cardiac injury

 Tracheobronchial Injuries

 Esophageal Injuries

Ribs 1-3 are well protected by 

shoulder bones and muscles

Ribs 4-9 are most frequently 

fractured

Ribs 10-12 are relatively mobile

and fracture less frequently

Injuries of the underlying

abdominal organs

Liver / Spleen / Kidneys

Chest trauma 



PRIORITE AUX DRAINAGES DES EPANCHEMENTS

Pneumothorax compressif

Volet 

costal

Hemothorax



Pulmonary contusion

Pulmonary contusions : 
most common injuries : 

30-75% of trauma patients 

Initial assessment may
underestimate the gravity of 

the situation  Laceration to lung tissue

 Hemorrhage-filled alveoli

 Reduced compliance yielding reduced

ventilation

 Increased shunt fraction with decrease in PO2, 

increase in AaDO2 

 Increased pulmonary vascular resistance

 Decreased pulmonary blood flow

 Thickened alveolar septa with impaired diffusion 

Score on admission for early 
prediction of ARDS in blunt 

thoracic trauma patients with 
pulmonary contusion



Thoracic Trauma Severity score on admission allows to determine the risk 
of delayed ARDS in trauma patients with pulmonary contusion 

A. Daurat et al. Injury 2016

 329 blunt thoracic trauma 
 patients studied
 82 (25%) presented with ARDS (mean 

lowest PaO2/FiO2 ratio of 131 [SD 34]) 



Thoracic Trauma Severity score on admission allows to determine the risk 
of delayed ARDS in trauma patients with pulmonary contusion 

TTS scores between 8 and 12 belonged to the 
inconclusive grey zone. A TTS score of 13-25 
was found to be independent risk factors of 
ARDS (OR 25.8 [95% CI 6.7–99.6] P < 0.001) 

A. Daurat et al. Injury 2016

 Hemorrhagic shock, 
 Massive transfusion
 Severe traumatic

brain injury
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2012 « the Berlin Definition »

– international experts 

JAMA 2012
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Prevention for ARDS 
after Trauma

1.Limited over-load fuild

2.Limited transfusion

3.Non-Invasive Ventilation (NIV)

4.Lung protective ventilation

5. Optimal Analgesia







Trauma patients 

and 

Weaning ?



Critical Care Medicine 2007; 35:1815-1820



AJRCCM 2013



n=299

n=200

AJRCCM 2013
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2017

Tidal Volume (VT) PEEP

n=744 pts ; 20 ICU



2017



2017



Volume courant < 8 ml/kg et poumons des 

cérébrolésés méta-analyse

Courtesy Pr Asehnoune; data submitted 2017



Volume courant < 8 ml/kg et mortalité - méta-analyse

Courtesy Pr Asehnoune; data submitted 2017



Prevention for ARDS 
after Trauma

1.Limited over-load fuild

2.Limited transfusion

3.Non-Invasive Ventilation (NIV)

4.Lung protective ventilation

5. Optimal Analgesia





A retenir 

Take Home Messages

1. Overall

(non-selected) 

ARDS 

2. Trauma

(selected) 

ARDS 



1.- Volume bas = 6 ml/kg/PIT
2.- 5 < PEP < 15 cmH2O
3.- Pression plateau < 30 cmH2O

+ Pression motrice (Pplat-PEP)<15 cmH2O

4.- Curares (précoce et durée <48h)

5.- Décubitus Ventral (D.V)

1. Béta-2
2. H.F.O
3. Surfactant, 
4. Omega 3
5. Statine…

1.- ECMO / ECCO2R
2.- Réglages aidées par P-esophagienne
3.- Corticoides (précoce et/ou tardive ?)
4.- N.O (sauvetage-rescue)
5.- Manoeuvres de recrutement
6.- Echographie

Efficace Non-efficace

1. Overall (non-selected) ARDS 

Faut voir ?



1.Early detection and treatment 

pneumothorax, hemothorax…+++

2.Limited over-load fluid

3.Limited transfusion

4.Early Non-Invasive Ventilation (NIV)

5.Lung (ultra) protective ventilation

6.Optimal Analgesia (loco-regional++)

7.Early weaning and extubation

2. Trauma (selected) ARDS



Many thanks


