Opening pressures and atelectrauma in acute respiratory distress syndrome
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Background:
· Lung protective strategy = high PEEP, low tidal volume
· Determined by lung model, Editorial, experiments on isolated rat lungs later confirmed in patients  with ARDS
· Tidal volume reduction has shown benefit, however high PEEPs maybe not so much
· So, maybe atelectrauma is not that much of a thing or the pressures obtained from high PEEP are still not high enough
Prospective study with CT scan to determine lung homogeneity under different PEEPs
· CT Scans at 5cmH2O PEEP with plateaus at 19 and 40
· Calculated difference in uninflated tissue at PEEP and plateau pressure
· CT scans at 5 and 15cmH2O PEEP with same tidal volumes giving plateaus of 19 and 27
Results:
· Small difference between amount of inhomogeneity in different PEEPS, especially in moderate and severe ARDS and there is still lots of atelectrauma possibly happening.
Conclusion:
[bookmark: _GoBack]	Even with PEEPs up to 15, there is still lots of inhomogeneity especially in moderate and severe ARDS and to overcome this, larger tidal volumes and/or higher PEEPs are needed which could result in volutrauma. Authors suggest that the volutrauma is worse than the atelectrauma 
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Abstract
Purpose: Open lung stategy during ARDS aims to decrease the ventiator-induced lung injury by minimizing the
atelectrauma and stress/strain maldistribution. We aim to assess how much of the lung is opened and kept open
within the limits of mechanical ventilation considered sfe (e, lateau pressure 30 CmH0, PEEP 15 cmH;0).
Methods: Prospective study from two university hospitals Thirty-three ARDS patients (5 mild, 10 moderate, 9 severe.
without extracorporeal support, ECMO, and 9 severe with it) underwent two low-dose end-expiratory CT scans at
PEEP 5 and 15 cmH,0 and four end-inspiratory CT scans (ffom 19 to 40 cmH,0). Recruitment was defined as the frac-
tion of lung tissue which regained infltion. The atelectrauma was estimated as the difference between the intratidal
tissue collapse at 5 and 15 cmH,0 PEER Lung ventilation inhomogeneities were estimated as the ratio of inflation
between neighboring lung units.

Results: The lung tissue which is opened between 30 and 45 cmb;O (ie. always closed at plateau 30 cmH;0)

Was 1029, 54 & 86, 162  92,and 185 134 g in mild, moderate, and severe ARDS without and with ECMO,
respectively (o < 0.05 mild versus severe without or with ECMO). The intratidal collapses were similar at PEEP 5 and

15 CmH,0 (63 4 26 v5 39 4 32 g n mild ARDS, p = 023,92 53 vs 78 4 142 g in moderate ARDS, p = 076; 110 91
VS89 £ 93, p = 057in severe ARDS without ECMO; 135 - 100 vs 104 < 80, p = 032 n severe ARDS with ECMO).
Increasing the applied airway pressure up to 45 cmiH0 decreased the lung inhomogeneity siightly (but significantly)
in mild and moderate ARDS, but not in severe ARDS.

Condluslons: Data show that the prerequisites of the open lung strategy are not satisied using PEEP up to

15 cmH;0 and plateau pressure up to 30 0. For an effective open lung strategy, higher pressures are required.
“Therefore, risks o atelectraurna must be weighted versus isks of volutraumna.

‘Trial registration: Clinicaltrals gov identifier: NCTO1670747 (wwwclnicaltrials gow).
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