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E’ importate l’interpretazione delle 

curve? 



Basta una sola curva? 

Nilsestuen et al. Resipr Care 2005; 50:202-232 













CPAP 

PSV 



PEEP-CPAP: 

Cardiogenic pulmonary oedema 

• Why is PEEP useful in CPO? 

– To reduce venous return 

– To reduce left ventricular transmural pressure 



PEEP-CPAP: 

diversi sistemi 



How to judge a CPAP system? 

Increased work of breathing  

Negative  transpleural pressure 

High resistance ineffective  

expiratory valve 



How to judge a CPAP system? 



High flow CPAP Ventilator 

No difference in terms of WOB  

between HFCPAP and ventilator 



High flow CPAP Ventilator 



High flow CPAP Ventilator 



Take home message: CPAP  

• Continuous high-flow CPAP systems are 

generally efficient; 

 

• It’s worth evaluating the pressure waveform 

when using CPAP mode with a ventilator (set-up 

of a pressure support in case of inspiratory 

pressure drop to balance the increase work of 

breathing?).  

 

 

 





Trigger inspiratori  

a flusso e pressione 

Hess DR. Respiratory Care 2005 



45% 

CICLAGGIO ESPIRATORIO 



Tassaux et al. Am J Respir Crit Care Med 2005;172:1283  

Decrease mechanical inflation time by increasing the flow threshold 

for cycling off during pressure support  

10% 25% 50% 70% 

 

Cosa cambia rispettivamente nei 4 tracciati? 



Asynchrony between patient and ventilator 

Problems: 

•  Increased work of breathing 

•  Need for sedation 

•“Fighting the ventilator“ 

•  Ventilation-Perfusion-Mismatch                          

•  Dynamic hyperinflation 

•Underestimation of RR 

 

Consequences: 

•  Insufficient ventilation 

•  Withdrawal from NIV 

•  Weaning failure 

•  Prolonged ICU stay 

•  Costs 

Prognosis ! 





Sforzi inspiratori inefficaci 

“Positivizzazione” del flusso 

Depressione concomitante 

Flusso  

L/sec 

P 

cmH2O 



Sforzi inspiratori inefficaci 



Ineffective efforts 

Nilsestuen et al. Resipr Care 2005; 50:202-232 

Respiratory rate underestimation (13 vs 33) 



Autotrigger 

Flusso  

L/sec 

P 

cmH2O 

Attivazione tripla del trigger 

inspiratorio 



Autotrigger: attenzione ai circuiti 



Autotrigger 

Nilsestuen et al. Resipr Care 2005; 50:202-232 

1 L/min 4 L/min 



trigger  

asynchrony 

insensitive 

trigger  

Sensitive 

trigger  

auto- 

triggering  

• trigger sensitivity to low 

• high level of PSV 

• hypercapnic encephalopathy 

• sedation 

• sleep 

• intrinsic PEEP (COPD) 

• leakages (NIV) 

• tubing obstruction  

• trigger sensitivity to high 

• resistance changes 

• tubing leakage 

• cardiac oscillation 

Regolazione del trigger inspiratorio 





Expiratory trigger setting (?) 

Nilsestuen et al. Resipr Care 2005; 50:202-232 



Regolazione del trigger espiratorio 

Asincronia ventilatore-paziente 



Trigger espiratorio troppo 

“lungo” 

Nilsestuen et al. Resipr Care 2005; 50:202-232 



La PEEP intrinseca: 

buona o cattiva? 

Inspiration 

Expiration 

Normal 
Patient 

Time  

F
lo

w
 (

L
/m

in
) 

Air-trapping 

AUTO PEEP 



 Pres 

 Pel,L 

 Pel,w 

 PEEPi 

37% 41% 

15% 7% 

Appendini L. et al.  AJRCCM 1996; 154:1301-1309 

PTPdi= extimate of diaphragm 

             O2 consumption 

Work of Breathing for intrinsic 

PEEP in COPD patients 



“Typical” waveforms driven 

setting approach 

• Individuation of autotriggering: 

– reduction of air leaks, and/or reduction of 

inspiratory trigger sensitivity.  

• Individuation of ineffective efforts: 

– titration of pressure support, inspiratory and 

expiratory triggers, and PEEPext.  

• Signs of potential late cycling-off (pressure 

increase at the end of inspiratory cycle or flow and 

pressure prolonged plateau): 

– reduction of air leaks and/or titration of expiratory 

trigger, or setting of maximal inspiratory time.  



“Typical” waveforms driven 

setting approach 

• Potential early cycling-off (convex pattern of 

expiratory flow waveform and concavity of pressure 

waveform): 

– Action: titration of expiratory trigger. 

• Signs of potentially not balanced PEEPi 
(expiratory flow that does not reach zero prior to 

inspiration or ineffective efforts): 

–  Action: titration of PEEPext. 
 

As a general rule changes in PEEP and PS were 

carried out by steps of 2 cmH2O, and changes in 

inspiratory and expiratory triggers by steps of 5 to 

10%. 





Waveforms driven setting 



Standard setting with ventilator  

screen obscured  

Numerical data 

always available 

Screen  

obscured 







Waveforms driven setting 
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