
Editorials

A Sigh of Relief for ARDS?

Acute lung injury (ALI) is characterized by the acute
onset of hypoxemia (ratio of PaO2

to fraction of inspired
oxygen [FIO2

] � 300 mm Hg) and bilateral infiltrates on a
frontal chest radiograph, not explained by the presence of
left atrial hypertension. ALI associated with the most se-
vere hypoxemia (PaO2

/FIO2
� 200 mm Hg) is termed acute

respiratory distress syndrome (ARDS).1 ALI and ARDS
have a crude incidence of 79 cases and 59 cases per 100,000
persons per year, respectively, and ALI and ARDS cause
substantial mortality (34–58%) and economic burden.2,3

The lung-protective ventilation strategy, which involves
small tidal volume and low airway pressure, is the only
intervention found to reduce mortality from ALI and
ARDS.4 However, the lung-protective strategy may be as-
sociated with progressive lung derecruitment and worsen-
ing oxygenation.5 Recruitment refers to the dynamic pro-
cess of reopening airless alveoli with an intentional transient
increase in transpulmonary pressure. Recruitment maneu-
vers significantly increase oxygenation in some patients,
and have few serious adverse effects.6 The rationale for
recruitment maneuvers in ALI is to improve alveolar re-
cruitment and increase end-expiratory lung volume, which
improves gas exchange, reduces overdistention of rela-
tively healthy lung units, and prevents repetitive opening
and closing of unstable alveoli, all of which attenuate ven-
tilator-induced lung injury.7,8

Despite the physiologic benefits of recruitment maneu-
vers in ALI, clinical studies have yielded variable results.9-11

The targets (maximum recruitment vs limiting overdisten-
tion), time of initiation (early vs late), duration, optimal
pressure, and frequency of recruitment maneuvers are still
unclear. Furthermore, the various recruitment-maneuver
methods (eg, sustained inflation maneuvers, high pressure
controlled ventilation, incremental positive end-expiratory
pressure [PEEP], and intermittent sighs) have different
physiologic responses in the lungs.12 In randomized con-
trolled trials, ventilatory strategies that use recruitment and
an “open-lung” approach have not demonstrated a mortal-
ity benefit over pressure-limited ventilation.13-15

In this edition of the Journal, Badet et al present the
findings of a single-center trial of sighs and PEEP in pa-
tients with ALI/ARDS.16 They evaluated a method to iden-
tify an “optimal” PEEP that would prevent lung derecruit-
ment, and the effects of sustained inflations and sigh breaths
(with twice the baseline tidal volume, and a plateau pres-
sure of � 40 cm H2O, every 25 breaths) on lung-volume

recruitment. The study was well performed and adds to the
growing body of literature on the potential role of recruit-
ment maneuvers and PEEP in the management of ARDS.

SEE THE ORIGINAL STUDY ON PAGE 847

Badet et al demonstrate the utility of their simple dec-
remental PEEP test, which uses oxygen desaturation to
identify the individualized PEEP that maintains lung re-
cruitment. Their method is easy to perform at the bedside
and makes more physiologic sense than other methods of
determining PEEP, based on our current understanding of
the pathophysiology of ARDS.17,18 Badet et al found that
the PEEP determined via their method maintained the
oxygenation benefits of a prior sustained-inflation recruit-
ment maneuver, although not as well as superimposed
sighs. The sighs, superimposed on pressure-controlled me-
chanical ventilation (6 mL/kg) with optimal PEEP, im-
proved the oxygenation and static compliance of the re-
spiratory system, but Badet et al did not address the reasons
for those oxygenation and compliance improvements. It
has been suggested that sighs and repeated recruitment
maneuvers may reverse reabsorption atelectasis, which de-
velops over time, whereas PEEP is effective largely to
prevent compressive atelectasis.9 The variability of tidal
volume may represent a limited form of “noisy” ventila-
tion, which is reported to improve respiratory function.19

The study by Badet et al has several limitations. The
sample size was small and patients were not randomly or
successively recruited, which might have caused a biased
cohort. The study duration was short: one hour with each
strategy. Lung-volume recruitment was not actually mea-
sured, and improvement in alveolar recruitment is usually
associated with a decrease in PaCO2

, which Badet et al did
not observe. Furthermore, their measure of improvement
(oxygenation) has not been associated with better outcome
in ARDS. As yet there is no evidence that recruitment
maneuvers impact clinical outcome. The findings from
Badet et al are interesting, but their application to clinical
practice needs to be critically evaluated.

The return of sighs to the medical literature is an inter-
esting phenomenon. Sighs were originally introduced on
the basis of an observation during anesthesia in animals
and patients with normal lungs: that breathing with very
small tidal volumes decreased the resting lung volume and
compliance, and increased the alveolar-arterial oxygen dif-
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ference, and that those effects could be reversed by inter-
mittent large breaths (sighs), which recruited alveoli and
improved static compliance. Alveolar recruitment can
also be achieved by increasing the end-expiratory volume
(ie, by applying PEEP). Although sighs were first offered
as a setting on mechanical ventilators in the 1960s and
1970s, the increasing use of PEEP reduced the need for
sighs. In fact, a 1976 editorial in RESPIRATORY CARE, “The
Mechanical Ventilation Sigh Is a Dodo,” described the
redundancy of sighs with then-current ventilation tech-
niques.20 The study by Badet et al adds to a small body of
literature9,21 on the potential role of sighs in the modern
management of ARDS with pressure-limited ventilation
strategies, and suggests a benefit even in the presence of
optimal PEEP. More robust clinical trials with well-de-
fined clinical end points are required to clarify the out-
come benefit of this approach. Until then, recruitment ma-
neuvers, including sighs, could be considered for
individuals with ALI and ARDS, with the understanding
that, though oxygenation may improve, there is as yet no
documented mortality benefit.
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