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Editorial

Global Optimal PEEP for Anesthetized Patients
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Patients are at increased risk of lung injury throughout
the perioperative period. Numerous intraoperative measures have been postulated and implemented to modulate
anesthesia- and ventilation-related injuries. Based on these
studies, PEEP has been suggested to both improve oxygenation and keep the lungs open in anesthetized patients if
the operation lasts for more than two hours. Nevertheless,
if the anesthesia continues for less than two hours, FEEP is
appropriate only for keeping the lungs open rather than
improving oxygenation (1). Accordingly, applying PEEP is
superior to ZEEP in anesthetized patients to avoid postoperative atelectasis.
Any mechanical ventilation strategy consisting of high
levels of PEEP and low tidal volume is believed to be beneficial for patients and not to result in barotrauma, longer
duration of mechanical ventilation or mortality (2, 3). Previous studies suggesting reduction of pulmonary inflammation following surgery used high levels of PEEP with
low tidal volume during general anesthesia (4); whereas,
some recent large studies suggest that the use of high levels of PEEP can be associated with increased levels of some
plasma biomarkers. Nevertheless, a limitation of these
studies is lack of following the lung protective strategy
based on the low volume strategy and setting the tidal volume to higher values (i.e. 8 mL/Kg of the PBW). Such strategies not only might affect the results obtained from these
studies but also should be avoided in order not to impose
any further damage to the patients with simultaneous use
of higher PEEP levels (5).

ment must be personalized according to physiologic and
mechanical parameters (pulmonary, hemodynamic, etc.)
of every individual in order to prevent any ventilator induced lung injury.
References
1. Hedenstierna G. Optimum PEEP During Anesthesia and in Intensive
Care is a Compromise but is Better than Nothing. Turk J Anaesthesiol Reanim. 2016;44(4):161–2. doi: 10.5152/TJAR.2016.001. [PubMed: 27909586].
2. Villar J, Kacmarek RM, Perez-Mendez L, Aguirre-Jaime A. A high positive end-expiratory pressure, low tidal volume ventilatory strategy
improves outcome in persistent acute respiratory distress syndrome:
a randomized, controlled trial. Crit Care Med. 2006;34(5):1311–8. doi:
10.1097/01.CCM.0000215598.84885.01. [PubMed: 16557151].
3. Mehta S, Cook DJ, Skrobik Y, Muscedere J, Martin CM, Stewart TE, et
al. A ventilator strategy combining low tidal volume ventilation, recruitment maneuvers, and high positive end-expiratory pressure does
not increase sedative, opioid, or neuromuscular blocker use in adults
with acute respiratory distress syndrome and may improve patient
comfort. Ann Intensive Care. 2014;4:33. doi: 10.1186/s13613-014-0033-9.
[PubMed: 25593749].
4. Reis Miranda D, Gommers D, Struijs A, Dekker R, Mekel J, Feelders
R, et al. Ventilation according to the open lung concept attenuates
pulmonary inflammatory response in cardiac surgery. Eur J Cardiothorac Surg. 2005;28(6):889–95. doi: 10.1016/j.ejcts.2005.10.007. [PubMed:
16271479].
5. Serpa Neto A, Campos PP, Hemmes SN, Bos LD, Bluth T, Ferner M,
et al. Kinetics of plasma biomarkers of inflammation and lung
injury in surgical patients with or without postoperative pulmonary complications. Eur J Anaesthesiol. 2017;34(4):229–38. doi:
10.1097/EJA.0000000000000614. [PubMed: 28187051].

The distribution of ventilation within the lungs, especially during mechanical ventilation, even in healthy lungs
is heterogeneous. This heterogeneity can change the effect
of PEEP on different lung regions. In some areas, it may be
insufficient to keep the alveoli open; and in some areas, it
may lead to over inflation with subsequent lung tissue injury and inflammation. Therefore, enhanced oxygenation
ought not to be interpreted as improved outcomes, as it
not only would not be associated with any benefits in outcomes but also would harm the patients. Clinicians might
be falsely reassured that the patients are in clinically stable
state and overlook what lies beneath. There is no “global
optimal PEEP”; optimal PEEP and ventilator setting adjust-
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