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Hypoxemia and acute lung injury (ALI) are major concerns 
with one-lung ventilation (OLV) during thoracic surgery. Hy-
poxemia is usually the result of alveolar hypoventilation and 
an increasing shunt fraction, whereas ALI is caused by ventila-
tory stress (volutrauma, atelectrauma, and barotrauma), re-
expansion pulmonary injury, and the lung surgery itself. Various 
protective strategies can be used to overcome the challenges of 
OLV [1,2]. There is increasing interest in the impact of different 
ventilator modes on ALI and arterial oxygenation during OLV. 
Although there is some controversy, many studies report that 
pressure-controlled ventilation (PCV) has more favorable ef-
fects on respiratory function than volume-controlled ventilation 
(VCV) during thoracic surgery with OLV [3-5]. However, the 
tidal volume (TV) with PCV changes according to lung compli-
ance. Consequently, PCV mode might not achieve the target 
TV in the case of patient with marked changes in compliance 
during anesthesia. Recently, new mechanical ventilation modes 
using a deceleration flow pattern with the Dräger (Auto-FlowⓇ) 
and Datex-Ohmeda (PCV-volume guaranteed [VG] mode) 
anesthetic machines were introduced. PCV-VG mode adjusts 
automatically and identifies the minimum inspiratory pressure 
needed to maintain the desired TV. In this ventilator mode, the 
TV was delivered consistently regardless of changes in the pa-
tient’s compliance [6]. In this issue of the Korean Journal of An-
esthesiology, Song et al. [7] compare the changes in airway pres-
sure and arterial oxygenation between the VCV and PCV-VG 
ventilation modes during OLV. They demonstrated that PCV-
VG could attenuate airway pressure with a larger exhaled tidal 
volume rather than VCV during OLV in patients with relatively 
good pulmonary function. The authors recommend the use of 

PCV-VG during OLV over VCV in terms of the peak inspira-
tory pressure and exhaled TV. The beneficial effects of PCV-VG 
on respiratory function during OLV are based on the enhanced 
arteriolar oxygenation and reduced lung damage due to pressure 
[3,5]. The advantages of arterial oxygenation with PCV-VG are 
explained by the decelerating flow with constant pressure, which 
reduces atelectasis, and the lowered inspiratory pressure reduces 
the lung damage and increases the homogenous distribution of 
the inspired gas [8].

However, PCV-VG mode could not always deliver a consis-
tent TV. When the airway pressure reaches the maximum airway 
pressure limit preset to avoid barotrauma, the ventilator ends 
inspiration. Consequently, for a patient with markedly decreased 
compliance, PCV-VG mode does not provide sufficient TV be-
cause it also requires a high peak inspiratory pressure to deliver 
the desired TV. Therefore, it is important to maintain the com-
pliance within an appropriate range by minimizing and prevent-
ing atelectasis during anesthesia, especially in OLV. The alveolar 
recruitment maneuver (ARM) with 5-10 cmH2O positive end-
expiratory pressure (PEEP) is a very useful, simple method for 
preventing atelectasis and promoting arteriolar oxygenation [9]. 
Various recruitment maneuvers have been developed, including 
high pressure-inflation for sustained seconds, intermittent sighs, 
and stepwise increases in the peak inspiratory pressure with 
PEEP [9,10]. However, the application of ARM itself is associ-
ated with a risk of lung injury and compromised hemodynam-
ics. ARM, PEEP, and PCV-VG must be used meticulously to 
improve oxygenation based on the patient’s lung condition and 
vital signs.
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