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ARDS in patients with chest trauma: Better safe than sorry

ARTICLE INFO

Keywords:

Chest trauma

Acute respiratory distress syndrome
Mechanical ventilation

Prevention

Trauma networks

Acute respiratory distress syndrome (ARDS) is a common cause
of respiratory failure in critically ill patients and is defined by the
association of bilateral infiltrates and hypoxemia following an
initial insult [1]. Since the original description of the ARDS by
Ashbaugh and colleagues in 1967, considerable progress has been
made in understanding the pathogenesis and pathophysiology of
acute lung injury. Common risk factors associated with ARDS can
be divided between direct or indirect lung injuries such as
pneumonia, sepsis, pancreatitis, burn injury or severe trauma
leading to the development of non-cardiogenic pulmonary
oedema. Improvement in the definitions of ARDS has led to
significant advances in the standardisation of populations in
research studies. However, several studies have shown significant
heterogeneity among patients meeting criteria for ARDS, and
heterogeneity within ARDS has been described on the basis of the
predisposing insult (such as sepsis or trauma) or of the mechanism
of injury (such as direct or indirect pulmonary injury) [2]. There-
fore, subphenotyping ARDS might represent a promising way to
enrich future clinical trials and better personalise patient care [3].

The incidence of ARDS in severely-injured trauma patients
remains significant [4], with ARDS developing in an estimated 10—
30% of critically ill trauma patients, and intubation rates in patients
with chest trauma range from 25% to 75%, mainly depending on the
severity of trauma, the presence of underlying pulmonary disease,
and associated injuries [5]. Although trauma-related ARDS is a
rather infrequent ARDS risk factor associated with rather low
mortality rates compared to other causes of ARDS such as sepsis
[6], the development of ARDS is associated with major increases in
morbidity and mortality in patients with severe trauma, indepen-
dent of underlying illness severity [7]. Among the pathophysio-
logical pathways involved in trauma-related ARDS, the activation
of local and systemic inflammatory mechanisms, resulting from
the activation of innate immunity, plays a key role [8], and may
appear only after a free interval of 24-48 h [9]. Consequently, in
trauma patients with pulmonary contusion, the initial assessment
may underestimate the severity of lung injury and respiratory
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status may worsen during the hours or days following admission
[10]. Several scoring systems have been developed to predict the
outcome with chest trauma such as the Lung Organ Failure Score
[11] or the Watkins predictive model [5]; nevertheless, these
scores do not allow early identification of ARDS and the
radiographic Thoracic Trauma Severity score may probably be
the closest to an ideal scoring system for qualifying thoracic
trauma [12], allowing early prediction of respiratory impairment
and identification of the risk of delayed ARDS in almost half of the
trauma patients with lung contusion [13]. In addition, biomarkers
might also be used to improve the detection of ARDS after trauma
and a two-biomarker panel consisting of plasma levels of
angiopoietin-2 and soluble receptor for advanced glycation end
products outperformed clinical providers for diagnosing ARDS in
patients with severe trauma [14]. However, even in patients who
develop ARDS after major trauma, distinct ARDS subphenotypes
have been described, with early-onset (days 1-2) ARDS being
associated with higher severity of chest trauma, more severe
hypotension, and increased red blood cell transfusion requirement,
compared to late-onset (days 4-5) ARDS [15].

Once ARDS is established in patients with chest trauma,
supportive respiratory therapy should ideally be focused on
providing adequate gas exchange while limiting further lung
injury to prevent ventilator-associated lung injury. However, only
a limited body of specific is available to date on the best strategy to
achieve these goals in the specific setting of chest trauma-related
ARDS. Therefore, Ramin et al. should be particularly commended
for their comprehensive, well detailed, and very nicely-illustrated
review on chest trauma-related ARDS published in this issue of
Anaesthesia, Critical Care and Pain Medicine [16]. In addition to
covering the specific epidemiology and pathophysiology of chest
trauma-related ARDS and to improving our understanding of the
mechanisms involved in ARDS development in trauma patients, a
comprehensive review of evidence from the available literature on
the best way to deliver mechanical ventilation in the setting of
chest trauma is proposed in this article, highlighting the crucial
role for lung-protective ventilation in improving clinical outcome
and including less-investigated treatment options such as airway
pressure release ventilation, high-frequency percussive ventilation
or extracorporeal respiratory support.

Even if invasive mechanical ventilation appears as a key factor
in the treatment of ARDS once it is established, prevention of lung
injury before the onset of ARDS should be considered a cornerstone
in the management of patients with chest trauma, thus emphasis-
ing needs for appropriate identification of patients the most at risk
of developing ARDS and treatment of the underlying cause for
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ARDS in these patients. In order to improve the prognosis of
patients with severe chest trauma, early and continuous applica-
tion of non-invasive mechanical ventilation can indeed reduce the
need for intubation and shorten intensive care unit length-of-stay
[17,18]. Among different mechanisms, the early use of positive
end-expiratory pressure after chest trauma, when feasible, seems
mandatory to optimise oxygenation and improve clinical outco-
mes. Indeed, interventions aimed at preventing ARDS after chest
trauma carry the greatest potential to reduce the substantial
morbidity, mortality, and resource utilisation associated with this
syndrome [19]. Notably, pain control seems a crucial endpoint in
our success to deliver non-invasive ventilation to patients with
chest trauma, with regional analgesia techniques such as thoracic
epidural analgesia or thoracic paravertebral blockade being
proposed, when feasible, as a pivotal component of patient care
after chest trauma, along with non-invasive ventilation [20]. How-
ever, caring for trauma patients should be focused not only on
these preventive interventions nor in the treatment of ARDS once
established, but perhaps more importantly, on the crucial
organisation of specialised and expertised networks of anaesthe-
siology, critical care, and emergency medicine health care
professionals who should be able to deliver such best evidence-
based cares to trauma patients in a timely manner [21].
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