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Low tidal volume, rather than high tidal volume, ventilation 
is often used for mechanical ventilation during surgery to avoid 
lung injury due to alveolar overdistention. Under general anes-
thesia with a muscle relaxant, there is a risk of compressing the 
lungs by diaphragmatic displacement, which can be aggravated 
in patients placed in the supine position. Such a risk becomes 
even higher during reduced tidal volume ventilation, causing al-
veolar atelectasis and hypoxemia. Therefore, positive end expira-
tory pressure (PEEP) is applied to prevent spontaneous closure 
of alveoli.

In this volume, Jung et al. [1] reports on the importance of 
the alveolar recruitment strategy (ARS). The authors applied 
ARS before the start of one-lung ventilation (OLV), and com-
pared the oxygenation score between high- and low-tidal vol-
ume groups. Repetitive open and closure of collapsed alveoli by 
positive pressure ventilation could cause damage to the capillary 
endothelium and alveolar epithelium. Excessive expansion and 
risk of alveolar injury may even occur during low tidal volume 
ventilation due to an uneven distribution of ventilated volume 
to already open alveoli. However, Jung et al. [1] showed that 
preemptive ARS commonly increases PaO2 without causing he-
modynamic instability in groups with or without PEEP during 
OLV. The improvement in oxygenation was better in the group 
where ARS was combined with PEEP. Their study design and in-
triguing results will draw the attention of general readers of the 
journal.

The ARS helps to open collapsed alveoli, which is effectively 
maintained by PEEP. Therefore, both ARS and PEEP maneuvers 
are compulsory to improve oxygenation and lung mechanics 

during general anesthesia [2]. Diverse ARS methods have been 
reported in recent clinical studies. The recommended ARS is 
peak inspiratory pressure up to 40 cmH2O at 10 respiratory 
cycles with 15-20 cmH2O PEEP. Adequate PEEP level following 
ARS is reportedly 5-20 cmH2O depending on the condition of 
the patient (i.e., pulmonary function and physical condition) 
and also the type of operation. 

The time to apply ARS is typically (1) immediately after intu-
bation before confirming lung sounds, (2) after suctioning, or (3) 
just before extubation. Functional residual capacity is reduced 
in 50% of patients after tracheal suctioning, in which case com-
bined ARS and PEEP effectively restores PaO2 [3]. Along with 
increased PaO2, several reports have indicated that ARS with 
PEEP during OLV decreases AaDO2, and decreases the alveolar 
dead space ventilation ratio [4-6]. In addition to OLV anesthe-
sia, ARS with appropriate PEEP is required to improve PaO2 in 
patients with minimal lung injury during other surgeries with a 
high risk of atelectasis such as laparoscopic surgery [7-9], pedi-
atric patients [10], and obese patients [9]. This preemptive ARS 
effect during low tidal volume OLV has been described previ-
ously [11]. Preemptive ARS can also be applied before pneumo-
peritoneum during laparoscopic surgery [8] with the purpose of 
improving oxygenation. 

However, high intrathoracic pressure during ARS may cause 
hemodynamic instability. Therefore, adjustment of the pressure 
and application duration should consider a patient’s hemody-
namic status and the potential risks [5]. In obese patients, higher 
pressures are required for adequate ARS and PEEP [9]. The risk 
of hemodynamic derangement by such high pressures can be 
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prevented by intravascular volume replacement [12]. Interest-
ingly, one study reported that applying ARS with PEEP to the 
donor lung in situ as well as after transplantation lowers the risk 
of primary graft dysfunction [13]. Several reports have sug-
gested the beneficial effects of ARS with PEEP during general 
abdominal surgery to reduce post-operational complications 
[14].

In conclusion, applying ARS and PEEP during surgery or in 
patients vulnerable to atelectasis is helpful for improving oxy-
genation and lowering postoperative pulmonary complications. 
PEEP must be sustained to keep alveoli in their open state and 
optimize patient oxygenation. In addition, adequate ARS before 
applying PEEP is essential to maximize the benefits of PEEP.
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