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Setting PEEP to prevent atelectrauma or to
minimize the energy of mechanical ventilation?
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Abstract

Atelect-trauma is promoted by repetitive intra-tidal recruitment and is a major determinant of ventilator-induced lung
injury (VILI). Atelect-trauma is an energy dissipating process, but the use of high PEEP to prevent tidal recruitment may
theoretically also increase the mechanical energy applied by the ventilator. In ARDS patients under invasive mechanical
ventilation, we measured tidal mechanical energy (i.e., the energy applied by the ventilator during each tidal inflation) at
different combinations of PEEP and driving pressure (DP). Tidal recruitment was detected by obtaining a quasi-static
tidal pressure-volume loop and assessing tidal lung hysteresis. In our patients, the selection of low PEEP — high DP was
associated both to an increase of tidal mechanical energy and to higher prevalence of intra-tidal recruitment as
compared to high PEEP - low DP. Intra-tidal recruitment boosted tidal mechanical energy with huge increase of all its
components. In conclusion, setting PEEP according to tidal lung hysteresis to prevent atelect-trauma is also effective in
limiting tidal mechanical energy applied by the ventilator to the respiratory system of ARDS patients. Moreover,
measurement of tidal mechanical energy can be used, at bedside, to predict intra-tidal recruitment and assess the risk
of atelect-trauma in this setting.
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Abstract
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