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Non Invasive Ventilation
• C-PAP (pressione positiva continua)

• PSV (pressure support ventilation)

• HFNC (cannule nasali ad alto flusso)



BENEFITS OF NIV

1) Symptomatic relief of dyspnea

2) Correction of gas exchange

3) Improve lung mechanics

Avoid complications of ETI
VAP
Sepsis/shock

Decrease mortality

Use NIV in the place of IMV



PHYSIOLOGIC  MECHANSIMS

Unload respiratory muscles inspiratory cycle: 

hyperinflation >> respiratory muscle shortening/disadvantage

Decreased compliance of respiratory system

NIPPV = augments respiratory effort, Increases Vt,  decreases RR  

Overcome intrinsic peep 

intrinsic peep>> difficulty in generating pressure gradient for flow

CPAP

Stent open lower airway expiratory cycle

CPAP to reduce obstruction

Stent open upper airway 

CPAP



PHYSIOLOGIC  MECHANSIMS

Reduce CO2 production and WOB

NIPPV

Improve gas exchange by decreasing atelectasis 

CPAP/NIPPV

Reduce negative  intra-thoracic pressure swings 

CPAP

Redistribute pulmonary edema 

CPAP/NIPPV

Increase CO by decreasing effective LV afterload   

CPAP



Increasing FRC

CPAP/PEEP results in an increased FRC by two distinct 
mechanisms:
➢10 cm H2 O or less increases the volume of patent alveoli
➢10 cm H2 O or more is generally responsible for alveolar 
recruitment
➢ Increased compliance



Redistribution of H2O

Application of CPAP/PEEP to the edematous lung 

1) decreases intra-alveolar fluid volume

2) moves of water from interstitial spaces where gas exchange occurs  
(between the alveolar epithelium and pulmonary capillary endothelium) to the 
more compliant interstitial spaces (peribronchial and hilar regions)

3) Redistribution of interstitial water improves oxygenation, lung compliance 
and V/Q matching. 



• Ventilatory effects

 Alveolar recruiment  FCR

 Alveolar ventilation  Compliance

 Shunt

Work of breathing

Oxygenation

• Hemodynamic effects

 IntraThoracicPressure

 Preload

 Afterload

Pulmonary congestion

Cardiac performance



Effetti della VM a pressione 
positiva in corso di EPA e ARDS

 Pressione transmurale →

 Compliance telediastolica Vsx→

 Post-carico ventricolare sx

PEEP →  CFR →  O2 alveolare →

 Vasocostrizione polmonare

 RVP



Q° = K (Pc-Pi) –  (p-i)



Edema polmonare Differenziazione cardiogeno/lesionale 

Distribuzione relativa 

di edema 

nei compartimenti 

interstiziale ed alveolare

Montaner et al. J Clin Invest 1986



Il Danno Alveolare Diffuso ( fase acuta, 0-4 giorni ) la 
lesione ground glass isolata, anche in forma multipla e 
sparsa 

Le opacità ground glass tendono a confluire in aree 
sempre più estese, conservando la prevalente 
distribuzione mantellare e preferenzialmente 
posteriore. 

Progressione acuta → intermedia, compare spesso una 
modifica del pattern di partenza: nell’88% circa dei casi 
spunta il crazy paving, per ispessimento dei setti intra-
e perilobulari (edema infiammatorio e mediatori 
cellulari)



fase intermedia (organizzativo-
proliferativa)
consolidazioni parenchimali: l’essudato 
alveolare si compatta 

fase avanzata: ARDS
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