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Epidemiology

• Severe thoracic injury in 47,4% of pts arriving alive
to the hospital for major traumas (RITG)

• Penetrating, open, blunt chest trauma

• BCT: involved in nearly 30% of all trauma 
admissions to hospital

• An independent risk factor for ALI, ARDS and 
ventilator associated pneumonia

• Estimates of mortality at 10-25%
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Pathology

3-6 hrs

24 hrs

> 48 hrs

J.J. Hoth et al. Shock 2009
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Pathophysiology

• Innate immunity activation by 
endogenous ligands via toll-like 
receptors on alveolar 
epithelium-MyD88-NFkB-
chemokines

• Qualitative-quantitative 
surfactant alterations by 
inhibitors with increased surface 
tension. The role of 
superimposed noxae (gastric 
aspiration)

• Type II cells/PMN apoptosis, a 
factor of progression to ALI-
ARDS?

K. Raghavendran et al.  SHOCK 2008 and 2009 4



K. Raghavendran et al.  SHOCK 2008 and 2009
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K. Raghavendran et al.  SHOCK 2008 
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Atelectasis: a common pathway to alveolar 
damage
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Acute Respiratory Failure in BCT

Chest Injury

Alveolar hemorrage

Alveolar, interstitial edema

Inflammation

PAIN

Flail chest

Atelectasis

V/Q mismatch Intrapulmonary SHUNT

Hypoxemia

Respiratory 

muscular 

fatigue

Hypercapnia
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Initial noxa
Fluids

Gastric contents
Secretions

Pain
…

ATELECTASIS,
SHUNT

Reduced local PO2
Macrophage recruitment

Reduced ATP
Substance P release

Bradikinin receptor activation
Citokines (?)

Endothelial damage
Fluid leakage

Bacterial growth

Right ventricular 
failure

CPAP PAIN 

MANAGEMENT
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Allocation within 6 hrs of fulfilling 

inclusion criteria
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Drawbacks: exclusion criteria

• Orotracheal i.  indication for another reason
• Need for emergency intubation
• Contraindications for NIV: active ge bleeding; low

level of consciousness; multiorgan failure; airway
patency problems; lack of cooperation; 
Hemodynamic instability

• Severe traumatic brain injury
• Facial trauma; skull/orbit base fracture
• Cervical injury preventing the use of a FM
• Gastrointestinal trauma
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Criteri per iniziare la NIV

Dispnea grave a riposo con reclutamento della muscolatura
accessoria
discinesia toraco-addominale

FR > 25/min

Pa CO2 >45-50 mmHg
Incremento improvviso di PaCO2 >15-20 mmHg

PAO2/FiO2 < 300

pH < 7.35 (ma > 7.10)
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• Preparare materiale per IOT
• Prevedere un’intubazione difficile
• Tronco del paziente a 45°
• Adattare la maschera prima di stringerla
• Adattamento e riposizionamento
• Evitare di stringerla eccessivamente
• Idrocolloidi di protezione
• Spiegare al paziente quello che facciamo
• RX-torace appena possibile
• Notificare il caso all’ICUR

Approccio al paziente
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NIV: Criteri di esclusione/sospensione

• Apnea, bradipnea <12 atti/min.
• Coma
• Necessità di proteggere le vie aeree
• Grave instabilità emodinamica
• Aritmie gravi
• PNX, pneumomediastino
• Impossibilità di adattare la maschera
• Impossibilità del paziente a cooperare
• Necessità di IOT immediata

16



17



18



Location
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• Esame obiettivo (1:4)

• Frequenza respiratoria

• EGA

• Saturimetria

• Monitoraggio ECG e PA non invasiva

• Volume corrente espirato

• Score clinici

• Ecografia 

Monitoraggio di I livello
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Ecografia polmonare

Linee B Indice di collassabilità della VCI
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 I BENEFICI DELLA NIV SI MANIFESTANO NELLE PRIME DUE ORE

PER POI NON SUBIRE ULTERIORI SIGNIFICATIVI MIGLIORAMENTI
ANCHE SE SI CONTINUA IL TRATTAMENTO PER LE SUCCESSIVE 96 ORE

 SE DOPO 1-2 ORE: SPO2 ≤ 90% PAO2<60mmHg
PH < 7.30 P/F< 200 Fr> 30/min
Peggioramento stato di coscienza

Necessario ricorrere alla IOT

Quando ricorrere alla IOT
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La NIV nel trauma: peculiarità

• Importanza del preallertamento

• Approccio ABCD del trauma grave

• Gestione multidisciplinare (trauma team) da subito

• Diagnostica estesa a identificare il carattere 
multisistemico delle lesioni (ECT, Rx, TC)

• Identificare le priorità di trattamento ed eventuale 
necessità di centralizzazione

• Avvio della NIV in casi selezionati (indicazioni non 
univoche dalla letteratura)

• Necessità di una efficace sedo-analgesia
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Conclusions

• Chest trauma is a frequent condition, often accompanied by 
Lung contusion

• This lesion, based on  complex and evolutive inflammatory
mechanisms, is charachterized by ongoing acute hypoxemic
failure and may lead to ALI/ARDS or pneumonia

• Early application of NIV and pain control may be effective in 
reducing the need for intubation, complication rate and 
duration of ICU/H stay

• Further and larger studies are needed in order to determin
wether CPAP or NIPPV is the best technique, wich kind of 
patient should be properly treated,  and the effect on 
mortality
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