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Background 

• Mechanical factor appears to be the most 
relevant modifiable factors which can 
influence mortality in ARDS 

• “Baby lung” concept 
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 Extent of ARDS Recognition Mild  

(n=722; 30%) 

Moderate 

(n=1110; 46%) 

Severe 

(n=564; 24%) 

P value 1 

Recognition at any time (%) 368 (51%) 723 (65%) 442 (78%) <0.001 

 



Diagnostic approach  
for ARDS 



What’s the PF ratio? Who has ARDS? 

• FiO2 70 PaO2 80  

• FiO2 40 PaO2 80  

• FiO2 50 PaO2 125  

• FiO2 30 PaO2 90  
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G.J. Tammeling, Philip H. Quanjer. Leiden, The Netherlands 1978 





AJRCCM 2017 



ARDS : “baby lung” 

• Low compliance in ARDS = small lung not stiff lung 

Gattinoni L and Pesenti A. The concept of « baby lung » ICM 2005 



Lung Volumes and Pressure-Volume Relations of the Respiratory System in Small Ventilated Neonates with Severe 
Respiratory Distress Syndrome 

C T Vilstrup, L J Björklund, O Werner and A Larsson. Pediatric Research 1996 



Compliance and D P 

• C = α FRC 

• C  = Vol / Elastic pressure 

• C  = Vt / Driving pressure (Pplat-PEEP) 

• Driving pressure = Vt / C 

• Driving pressure ≈  Vt  / α FRC 



∆P: clinical data 

Amato NEJM 2015 Bellani JAMA 2016 
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Palv ≈ static Paw (at zero flow) 

Prs = Paw – Pbs 

PL = Paw – Ppl 

PCW = Ppl - Pbs 

PALV 

Paw 

Pbs 

Ppl Ppl 

Akoumianaki E et al AJRCCM 2014 



Henderson et al, AJRCCM 2017 
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Yoshida , Grieco, Charbonney et al 
manuscript submitted  

Transpulmonary plateau pressure calculated by elastance ratio cadavers 

PL= Paw x EL/ERS 
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Goligher E et al AJRCCM 2014 



ΔPEEP = 10
2. Reduce PEEP

3. Record expired Vt

4. Record Pplat

1. Reduce RR

Chen L. Crit Care 2017 

Alveolar Derecruitment 



Alveolar Recruitability 

• Compare the expired volume to the predicted 
volume (C x Delta PEEP). The difference is 
derecruited volume. 

• = a derecruited volume of at least 30% of Vt 

• Validation study: our simplified method 
distinguish reasonably well recruitable vs 
poorly or non recruitable patients compared 
to the reference method (multiple P-V curves) 
(Chen L, CC 2017).  



Feasibility of a  
Respiratory Mechanics Approach 
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Bellani CC 2016 

PL during 
spontaneous 

breathing 
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• Role des dyssynchronies 



JAMA 2016 
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brochardl@smh.ca  

mailto:brochardl@smh.ca


April 2018 





Pressure Volume curve 
Majority of the patients (22/30) 



Airway Opening Pressure (AOP) 
Chen L. AJRCCM 2017 



Pt#15 

PEEP 0 PEEP 8 PEEP 18 

Chen L. AJRCCM 2017 


