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Problématique



Problématique

La physiologie pourrait-elle aider à régler le respirateur?

Grasselli Intensive Care Med 2023



Caractéristiques du SDRA



Œdème pulmonaire inflammatoire

Ashbaugh Lancet 1967



Diminution du volume aéré

Gattinoni Am Rev Respir Dis 1987
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[21]. In other words, compliance appears to “measure” the
dimension of the “baby lung” [22] (Fig. 2). We then dis-
covered that the ARDS lung is not “stiff” at all, but small,
and that the elasticity of the residual inflated lung is nearly
normal, as indicated by the specific tissue compliance
(compliance/normally aerated tissue) [21, 23].

When we first elaborated these concepts, we believed
that the “baby lung” was a healthy anatomical structure,
located in the nondependent regions of the original lungs.
This model helped account for the disaster observed during
high-volume and pressure mechanical ventilation. It was
easily understandable that ventilating the lung of a healthy
child with, for example, 1000 ml VT, would destroy it. The
relationship between the “baby lung” size and compliance
explained why, on quite a large ARDS population with
similar gas exchange impairment (referred to our hospital
for extracorporeal support), only the patients with com-
pliance below 20 ml/cmH2O (“baby lung” approx. 20% of
the original lung) actually received extracorporeal assis-
tance while the others, with similar gas exchange but better
compliance, could be treated with alternative methods [16].
Moreover, the “baby lung” concept fitted neatly with the
concept of volutrauma (straining of the “baby lung”) in-
troduced by Dreyfuss et al. [24]. This helped provide a
solid rational basis for trying to achieve “lung rest.”

As soon as we realized that the “baby lung” was located
primarily in the nondependent lung regions, we started to
use the prone position. The goal was to improve oxygen-
ation by increasing perfusion of the anatomical “baby
lung,” which was expected to be dependent in the prone
position. Oxygenation did actually improve in the majority
of patients. However, when we examined CT images in the
prone position to confirm the theory [25], we found that the

Fig. 1 Anteroposterior chest
radiography (right) and CT—
apex, hilum, and base—(left)
in ARDS from sepsis, taken at
5 cmH2O end-expiratory pres-
sure. Chest radiography shows
diffuse ground glass opacifica-
tion, sparing the right upper
lung. CT shows inhomogeneous
disease and both the craniocau-
dal and sternovertebral gradi-
ents. (From Gattinoni et al.
[20])

Fig. 2 Starting compliance (Cstart) as a function of residual in-
flated lung expressed as percentage of the expected normal lung
volume. (Redrawn from Gattinoni et al. [22])

Gattinoni Intensive Care Med 2005



Inhomogène

Gattinoni Am J Respir Crit Care Med 2001

Poumon sain Poumon SDRA



Biotrauma
IL-1β, IL-6, TNFα, …

Objectif de la ventilation: limiter le VILI

Overdistension Atelectrauma

Slutsky N Engl J Med 2013



Grands concepts physiologiques en 
ventilation passive
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Ventilation passive



!"# ⟺ volume pulmonaire aéré

Gattinoni Intensive Care Med 2005
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!"#$% = pression alvéolaire télé-inspiratoire

Villar Crit Care Med 2017

N=778
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La pression motrice reflète le strain
(volume insufflé sur le poumon disponible)
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Stress et strain
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∆" et mortalité

Amato New Engl J Med 2015

N=3652
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Servillo Am J Respir Crit Care Med 1997

Ventilation passive
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AOP

Chen Am J Respir Crit Care Med 2018

Fermeture complète des voies aériennes (!"# ≠ !"15)

Ventilation passive

1/3 SDRA Mécanique respiratoire++ Régler PEEP ≥ AOP



Pression conductive pour dépister AOP
Ventilation passive

Haudebourg Crit Care 2023



Ranieri Am J Respir Crit Care Med 1994
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Stress index Ventilation passive
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Stress index < 1 Stress index > 1Stress index = 1

Stress index (!%& = ( × *+,-. + 0)



Ranieri Am J Respir Crit Care Med 1994Grasso Crit Care Med 2004

Compliance➚ Compliance➘Compliance linéaire

Tidal recruitment et tidal overdistension

Délétère Délétère



Approche physiologique pour régler 
la PEP



➚ Recrutement alvéolaire

➘ Shunt

➚ PaO2

➘ Atelectrauma

➚ Volume pulm télé-inspi

➚ Volotrauma

➘ Précharge VD
➚ Postcharge VD

Image: AF Haudebourg

➘ Qc

Effets de la PEEP



Recruter alvéoles pour ➚ EELV
Maggiore Am J Respir Crit Care Med 2001

Dantzker Chest 1980
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PEEP 5, télé-expi PEEP 15, télé-expi
Si alvéoles
recrutables Télé-inspiratoire
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PEEP 5, télé-expi PEEP 15, télé-expi
Si alvéoles
recrutables Télé-inspiratoire±

Volume distendu par 
la  PEEP (!"#×∆&''&)

Volume
recruté

Volume 
courant

Relation pression-volume



PEEP 5, télé-expi PEEP 15, télé-expi
Si alvéoles
recrutables Télé-inspiratoire

PEEP 15 à 5 sur un cycle

Volume distendu par 
la PEEP (!"#×∆&''&)

Volume
recruté

Volume
courant

±



R/I ratio, mode d’emploi

PEEP 15 pendant 10 min

Diminuer FR à 8/min (éviter PEEPi)

Diminuer PEEP à 5 sur un cycle

Noter le premier grand Vte après diminution de PEEP

Calculer compliance à PEEP 5

VENTILATION PASSIVE



R/I ratio, mode d’emploi

Noter le premier grand Vte après diminution de PEEP

Volume inspiréVolume recrutéVolume distendu par la PEEP

Qu’on a réglé!"#×∆&''& Qu’on veut connaître



Volume recruté

Doit être ajusté au ∆PEEP

Volume recruté
∆PEEP = Compliance456758 9:;96<é



Compliance du poumon recruté

Doit être rapportée à la compliance à PEEP basse

Compliance+,-.,/ 0120-3é
Compliance56657

= ⁄R I ratio

Chen Am J Respir Crit Care Med 2020

Plutôt recrutablePeu recrutable
Peu d’effets HD délétèresEffets HD délétères

Cappio Borlino Am J Respir Crit Care Med 2024





Proposition de réglages guidés par la 
physiologie



1) Vt 6 mL/kg PPT

2) !"#$%

3) &'!

> 10 cmH2O

≤ 10 cmH2O

PEEP haute

4) R/I ratio

Bas Haut 

PEEP 8-10 cmH2O

!()*+ 28 cmH2O sauf si:

• Stress index > 1

• ∆! ≥ 15 cmH2O

• ➘ hémodynamique
• ➚ PaCO2

SDRA modéré à sévère
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