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First, we would like to thank Marini et al. for their inno-
vative work about ventilation induced lung injuries
(VILI), giving a prominent attention to flow rate and flow
profile [1]. The demonstration of flow related power and
energetical impact opens up new perspectives for the
management of mechanical ventilation. The proposed
modelling contrasted two typical lungs, the first one
with acute respiratory distress syndrome (ARDS) known
for high elastance, and the second one with chronic
obstructive pulmonary disease (COPD), known for high
resistance. A focus is made on the energetical aspects
of insufflation and strain, while emphasising intracycle
variability of mechanical effects. The results suggest that
flow related powers are different, according to the lung
considered, but also to the flow profile applied. In their
conclusion, the authors propose, according to protective
ventilation strategy, to reduce flow rate by reducing min-
ute ventilation (VM), and optimizing I/E ratio. Unfortu-
nately, in vivo modelling is confronted with complexity
of fluid dynamic, especially for compressible fluid flow,
turbulent conditions, and bronchial network with uncer-
tain physical properties [2]. In some pathological condi-
tions with heterogenous lungs, mechanical properties of
both models described by the authors can coexist at the
same time [3]. We think that lung damage can be divided
at least into four theoretical areas, according to their
elastance and resistance: lowR lowE, lowR highE, highR
lowE, highR highE. The healthy part of the lung should
be identified with low elastance and low resistance (lowE,
lowR). To simplify, R relates to regional lower bronchial
tree status, E relates to regional alveolar status. The resis-
tive component effect is easy to highlight, using simple
experimental conditions, by connecting together on a
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ventilator two test lungs assuming same compliance, one
with a large and short tube, and the second with straight
and long tube: the more the flow rate is high, the less the
distribution of a tidal volume between the two lungs is
even, due to the flow-resistive component that increases
airway energy dissipation in the straight tube. Regional
distribution of energy, elastic power, strain and stress
are uneven as well. On the graphs proposed by Marini,
the difference between COPD (HighR lowE) and ARDS
(HighE) is particularly strong for decelerating flow «
Pset». In his analysis, the author also emphasises the role
of the high flow rate. At the patient bedside, spirometry,
and static measures by occlusion manoeuvres, do not
allow to explore either intracycle alveolar phenomenon,
or energy transmission. As described for the COPD
model, power impact of high flow rate could be lim-
ited, in some cases, by regional conditions that enhance
flow-energy dissipation, and limit alveolar elastic power
transmission. So, it’s possible that RR, flow rate, and min-
ute volume limitation, do not benefit all ARDS patients,
with regard to negative effects of severe hypercapnia
or ECCOR2R, if necessary. In our unit, we try to investi-
gate the impact of flow-rate settings on lung aeration by
using electrical impedance tomography (EIT). EIT allows
to study regional aeration distribution with appropri-
ate temporal resolution to explore intracycle dynamic
aspects of lung ventilation (Regional Ventilation Delay-
RVD) [4]. The results suggest, for some patients, that aer-
ation kinetic and regional distribution differ, depending
on the flow rate setting. Today, we have few data available
to predict intracycle power-induced damage. But despite
technical limitations, EIT will probably succeed in help-
ing clinicians in the management of ventilation settings,
especially flow rate and flow profile, respiratory rate
(RR), Ti, Te to provide the most homogenous aeration in
terms of kinetic and regional distribution. Thus, obtain-
ing impedance temporal uniformity (i.e., without RVD)
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should be one good guaranty against alveolar aggression

induced by regional flow and “elastic power” spikes.
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