
In this issue of Critical Care, Lu and colleagues [1] report 

signifi cant and prolonged lung reaeration after intra-

tracheal bolus instillation of porcine-derived surfactant. 

In this substudy of a larger randomized controlled trial of 

patients with acute lung injury [2], the investigators 

elegantly demonstrate increased volumes of gas in poorly 

and non-aerated lung of patients who were treated with 

surfactant as compared with patients who received 

routine care.

Do these encouraging fi ndings truly support the ration-

ale for exogenous surfactant replacement as an indication 

for lung reaeration in patients with acute lung injury? 

Th is can be questioned. First, intratracheal bolus instil-

lation of surfactant required recruitment maneuvers. 

Indeed, larger tidal volumes (TVs) and higher levels of 

positive end-expiratory pressure (PEEP) were used for as 

long as 30 minutes after instillation of surfactant to each 

lung. Th e instillation procedure per se could be (solely) 

responsible for increased volumes of gas in poorly and 

non-aerated lung.

In addition, bolus instillation of surfactant resulted in 

temporarily severe hypoxemia in more than half of the 

patients treated with surfactant [2]. Th ough not reported 

in the original study or the present study, rescue therapies 

such as prone ventilation, repeated recruitment maneu-

vers, and higher levels of PEEP could have been used 

more intensively in these patients. Th ese rescue 

maneuvers, in response to surfactant instillation-induced 

hypoxemia, could also be responsible for the fi ndings by 

Lu and colleagues [1].
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We cannot agree, however, with his hypothesis that lung 

reaeration after surfactant replacement resulted solely 

from recruitment maneuver and high PEEP used after 

instillation procedure.

Surfactant replacement consisted of the intratracheal 

injection of a large bolus of surfactant followed by fi ve 

conse cutive TVs of 12 mL/kg associated with a PEEP of 

5  cmH
2
O. Th en, TV was reduced to 6  mL/kg, and for 

30  minutes, PEEP was set 5  cmH
2
O above the pre-

instillation level (range of 12 to 17 cmH
2
O). Mechanical 

ventilation with pre-instillation TV and PEEP was 

subsequently resumed [2]. Such changes in ventilator 

settings in no way can be considered ‘recruitment 

maneuvers’ with the potential of inducing signifi cant 

alveolar recruitment. In addition, it is well known that 

‘true’ recruitment maneuvers, like continuous positive 

airway pressure of 40  cmH
2
O for 40  seconds, result in 

alveolar recruitment and improvement of oxygenation 

lasting less than 30 minutes [3]. In our study, a signifi cant 

increase of gas volume in poorly and non-aerated lung 

regions was observed 5 days after surfactant replacement. 

Th is long-lasting eff ect can hardly be explained by 

ventilator setting changes that cannot be considered 

recruitment maneu vers and that were performed several 

days ago. Also, it should be pointed out that prone 

position and repeated recruitment maneuvers were not 

used and that PEEP levels between surfactant and control 

groups over the period of mechanical ventilation were 

not diff erent. Th erefore, lung reaeration measured in our 

study can be ascribed solely to surfactant replacement.
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