
In this issue of Critical Care, de Matos and colleagues [1] 

report a case series of 51 patients with early severe acute 

respiratory distress syndrome (ARDS) treated with the 

so-called maximum recruitment strategy (MRS). Th e 

authors found sustained improved oxygenation and 

reduction of collapsed lung tissue, which were suggestive 

of high degrees of alveolar recruitability.

Th e concept of alveolar recruitment and maintenance 

of high levels of positive end-expiratory pressure (PEEP) 

was proposed 20 years ago [2]. However, experimental as 

well as clinical results are still controversial and the why, 

how, and when of recruitment and PEEP settings are still 

under debate. Recent studies have questioned the concept 

of lung recruitability in severe ARDS in general and 

reported high variability of potentially recruitable lung 

tissue as well as an association with patient response to 

PEEP [3]. Although three prospective randomized clinical 

trials could not show decreased mortality with lung 

protective mechanical ventilation aiming at alveolar 

recruit ment and the application of higher PEEP levels, 

better oxygenation and improvement in a relevant secon-

dary endpoint (namely less need for rescue therapies) 

have been achieved [4-6]. Furthermore, a recent meta-

analysis [7] suggested a survival benefi t for protective 

mechanical ventilation at higher levels of PEEP in 

patients with severe ARDS. On the other hand, according 

to the same analysis [7], patients with less severe ARDS 

did not show improved survival and even needed more 

time to be extubated. Th us, it is crucial to defi ne the right 

patient population (severe versus mild ARDS), the right 

time (early versus late ARDS), and the right method to 

achieve and maintain alveolar recruitment without 

causing structural damage to the lungs or compromising 

hemodynamics.

Th ere are numerous ways to achieve alveolar 

recruitment, and so far there is no gold standard to set 

PEEP, to recruit previously atelectatic lung regions in a 

standardized fashion, or even to defi ne adequate alveolar 

recruitment. Sustained infl ation (that is, a continuous 

level of high pressure applied to the airways) is the most 

popular recruitment maneuver. However, it has a major 

impact on hemodynamics and has been shown to worsen 

lung damage and infl ammation in experimental acute 

lung injury in comparison with smoother maneuvers [8]. 

Also, sustained infl ation has been applied with diff erent 

airway pressures and durations but without objective 

endpoints. Compared with other methods, the MRS is a 

well-protocolized alternative targeted at well-defi ned 

endpoints. It consists of an initial recruitment phase with 

stepwise increase of PEEP (beginning, for example, at 

20 cm H
2
O) and a fi xed inspiratory driving pressure (for 

example, 15  cm  H
2
O) until either the lungs are fully 

recruited, as measured by gas exchange or computed 

tomography, or peak airway pressures reach 60 cm H
2
O 

(at a PEEP of 45  cm  H
2
O). Th e recruitment phase is 

followed by a decremental PEEP trial aiming at defi ning 

the optimal PEEP (that is, one step above the PEEP level 

at which closing of lung areas could be obtained), which 

is an important part of the concept. Th e MRS has been 

used in patients, yielding signifi cant and long-lasting 

improvement of lung func tion [1,9]. However, it has been 

criticized, mainly because of the potential for 

deterioration of hemo dy namics at increased levels of 

PEEP.

Th e timely study by de Matos and colleagues [1] is 

intriguing for two reasons. First, inspiratory plateau 
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pressures in their patient population far exceeded the 

28 cm H
2
O safety limit, which had been associated with 

increased infl ammatory response in a previous study 

[10], and even the 30  cm  H
2
O cutoff  proposed by the 

ARDS Network. In fact, it is almost certain that the 

inspiratory plateau pressure of approximately 40 cm H
2
O 

(on average!) measured after MRS resulted in high 

degrees of stress/strain in those patients [1]. However, 

given the severity of disease, mortality rates were not 

higher than expected, and no signifi cant pulmonary or 

extrapulmonary compli ca tions were reported. Second, 

the potential for recruita bility was much higher than the 

average of approximately 13%, as reported in a 

randomized clinical trial [3]. Th e immediate question 

that arises is how to explain those discrepancies.

Strain is a relative measurement that takes into account 

the initial length/volume of a material with elastic 

properties. In the case of the lungs, the initial volume 

should, ideally, be measured at the barometric pressure. 

Th e product of strain and intrinsic elastance yields stress, 

which can be translated as transpulmonary pressure. 

However, such calculations assume a homogeneous 

distri bution of volume. It has been known since 1970 that 

neighbor lung zones with non-homogeneous elastic 

properties undergo higher stress [11]. Th us, the MRS 

may contribute to homogenize the stress distribution 

across the lungs, decreasing local stress. In other words, 

less (inspiratory plateau pressure) can be also more (local 

stress/strain) in a non-homoge neous lung. Or is the 

dynamic stress/strain, which is closer to the driving 

pressure, what counts more? Th e higher degree of lung 

recruitability in the study by de Matos and colleagues [1] 

could be ascribed to a highly effi  cient recruitment 

maneuver that was used early in the course of ARDS, as 

compared with a maneuver that consisted of cyclic 

change of between 5 and 45 cm H
2
O and that was used 

later in the course of disease [3].

Conclusions

Obviously, the observational study by de Matos and 

colleagues [1] does not imply that a change in clinical 

practice is necessary. Currently, the routine use of 

recruit ment maneuvers in ARDS is not recommended, 

but higher PEEP levels are indicated in cases that are 

more severe. However, this study [1] challenges the 

paradigm that inspiratory plateau pressures should not 

exceed 30  cm  H
2
O in patients with ARDS, especially 

when the dynamic stress/strain (that is, driving trans-

pulmonary pressure) can be reduced and despite higher 

levels of PEEP. Th e question of whether lung recruitment 

maneuvers should always be used, banned defi nitively, or 

individualized (and to which targets) in ARDS remains 

unanswered. We are still confused but on a higher PEEP 

level.
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