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 NIV, casco, maschera 
e alti flussi: 

come scegliere 
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Pts. Population 

COPD 

ACPE 

ARDS 



Modality & Interfaces 

PEEP +PSV (NIV) 

– Face mask 

– Helmet 

CPAP 

– Face Mask 

– Helmet 

High Flow Nasal Cannula (HFNC) 





I° scelta COPD : Mask PSV +PEEP 

Questa è la tecnica che ha salvato le vite dei 
BPCO riacutizzati 

..esistono altre possibilità ? 



Non-invasive ventilation in chronic obstructive pulmonary disease 

patients: helmet versus facial mask  
Paolo Navalesi1   

 
  , Roberta Costa2, Piero Ceriana1, Annalisa Carlucci1, 

George Prinianakis3, Massimo Antonelli2, Giorgio Conti2 and Stefano Nava1 

Navalesi P   Intensive Care Med. 2007 Jan;33(1):74-81  



Standard Set up 

Inflate cushion  

+ PEEP 

+  Circuit resistance 





Effect of Face Mask design on CO2 rebreathing 
during CPAP 

                                                                      



Effect of Face Mask design on CO2 rebreathing 
during mask PSV + Flow by                                                                  

       



Effect of Face Mask design and bias flow on CO2 
rebreathing during mask PSV                                                                     

        



Nasal High-Flow oxygen therapy (OptiflowTM) 

• High flows of inspired gas up to 60 L/min 

• Full humidification (37 °C, 100 RH, 44 mg H2O/L) 









CPAP better than PSV in 
emergency treatment of ACPE 





CPAP should be utilized 

as  

FIRST-LINE 

INTERVENTION  
in the out/in  hospital 

treatment of Severe Acute 

Pulmonary Edema 



NIV in ARDS pts? 





Large observational study to UNderstand the Global impact of 

Severe Acute respiratory FailurE (LUNG-SAFE): NIV in ARDS 

PSV > 90% pts 



Care Med 2004; 32:1817 

 Crit Care Med 2004; 32:1817–1824 
  

SILI 
Self Induced Lung Injury 



Is it good boost the Tidal Volume ? 



Higher TV during NIV – PSV is associated 

to worst outcome 



What about Helmet CPAP ARDS pts? 









NIV in ARDS: cosa faccio 

NO PSV 

 CPAP and HFNC ⇒OK 

 CPAP in PEEP Responders 

 HFNC in PEEP non Responders 

 HFNC between Helmet CPAP cycles 

Be Aware of High TV during spontaneous 
breathing 

 Persistent Low PaCO2 is not a good sign 





Association with outcome 

Bellani G, Grassi A, Sosio S, Gatti S, Kavanagh BP, Pesenti A, Foti G.  
Driving Pressure is associated with Outcome during Assisted Ventilation in Acute Respiratory Distress Syndrome. Anesthesiology, in press 

  Odds Ratio  

(95% CI) 

P-Value 

MODEL 1 (includes Driving Pressure) 

Age (years) 1.05 (1.04, 1.07) 0.004 

SOFA Score 1.2 (1.13, 1.27) 0.007 

PEEP during PSV (cmH2O) 0.84 (0.77, 0.92) 0.028 

ΔP during PSV (cmH2O) 1.34 (1.25, 1.44) 0.001 

PaO2/FiO2 during PSV  1.00 (1.00, 1.01) 0.666 

pH during PSV  1.12 (0.35, 1.88) 0.884 
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Effect of Face Mask design on CO2 rebreathing during CPAP:  
Healthy Volunteers 

(One hole) 

(Two hole) 





1) Accurate FiO2 delivery 

2) Washout of nasopharyngeal dead space 

3) Provision of a small degree of positive airway      

pressure 

4) Improved comfort and compliance 

Kernick J, et al. Aust Crit Care 2010;23:53-70 
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HelmetCPAP in ARDS: 

when to STOP 
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Rotating Interfaces: 
HELMET PSV 



Large observational study to UNderstand the Global 
impact of Severe Acute respiratory FailurE (LUNG-SAFE): 

NIV in ARDS 





The dark side of 
spontaneous breathing 

Risk of high Vt 
High inspiratory pressure 



The danger of PSV in ARDS 



Effect of Face Mask design on CO2 rebreathing during CPAP:  
Healthy Volunteers Preliminary data 

Free flow CPAP Demand flow CPAP 



Effect of Face Mask design and CPAP flow on CO2 
rebreathing during non-invasive ventilation 

                                                                      


