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In acute respiratory distress s¥ndrome, atelectatic lung tissue impairs
transmission of negative swings in pleural pressure (Ppl) that result from diaphragmatic
contraction. Localized more negative Ppl increases dependent lung stretch by drawing gas either from
other lung regions or from ventilator. In this study we aimed to evaluate the effect of PEEP
recruiting atelectasis on lung injury using PET scan and so on in animals and patients. Although
injury during muscle paralysis was predominantly in nondependent and middle lung regions at low
PEEP, strong inspiratory effort increased injury indicated by PET scan in dependent lung. Stronger
effort caused overstretch and greater tidal recruitment in dependent lung compared with muscle
paralysis. In contrast, high PEEP minimized lung injury by more uniformly distributing negative Ppl,
and lowering the magnitude of spontaneous effort. High PEEP minimized effort-dependent lung injury
in severe ARDS, which may offset need for paralysis.
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