Does the Diagnosis of Pulmonary Contusions Really Matter
in the Modern ICU?

Pulmonary contusions are the end result of pulmonary
parenchymal injury, specifically hemorrhage, which re-
sults in the radiographic appearance of consolidation and
collapse on plain radiographs or computed tomographies.
The majority of pulmonary contusions are the end result of
external mechanical forces on the bony thoracic wall that
causes mechanical injury to the underlying lung due to
displacement of fractured ribs or direct compression of the
chest wall.! Hemorrhage at the site of parenchymal injury
is followed by interstitial edema and inflammatory cell
infiltration as early as 1-2 h after trauma. The ensuing
inflammatory cascade leads to destruction of the pulmo-
nary architecture by massive edema and the filling of the
air spaces by red and white blood cells, cellular debris, and
proteins over the next 24—48 h.? Historically, this lung
“bruising” has been associated with negative pulmonary
outcomes, which include hypoxemia, pneumonia, and
ARDS. Previous groups have described a linear relation-
ship between the extent of the contusion seen on chest
imaging and the severity of pulmonary disease.? Nonethe-
less, through supportive care, the great majority of pulmo-
nary contusions resolve by 7 days after injury.

In this issue of RespIRaTORY CARE, Dhar et al* investigated
the effects of pulmonary contusions in 163 severely injured
trauma subjects (chest abbreviated injury scale of =3), who
required mechanical ventilation for at least 24 h. Of the co-
hort, >50% had pulmonary contusions identified by plain
chest radiography and adjudicated by unanimous agreement
of 3 blinded reviewers. Subject demographics, injury sever-
ity, and resuscitation characteristics (blood products and daily
fluid balances) were well matched between those with and
those without pulmonary contusions. Hospital mortality, dis-
charge disposition, tracheostomy rates, mechanical ventilator
utilization, and ventilator-associated events did not differ be-
tween the groups. However, those with pulmonary contu-
sions were more likely to have ventilator-associated pneumo-
nia with methicillin-sensitive Staphylococcus aureus, whereas
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those without a contusion were more likely to grow Pseu-
domonas aeruginosa. The clinical importance of these results
is difficult to interpret given the relatively low number of
these events throughout the study cohort.

SEE THE ORIGINAL STUDY ON PAGE 950

Modern pulmonary critical care, as applied to patients
who are injured, centers around the prevention of second-
ary, iatrogenic injury. The controversy of an appropriate
resuscitation in those with a contusion has existed since
Burford and Burbank® described wet lungs in those with
aggressive resuscitations and thoracic injuries during World
War II. Unfortunately, few clinical trials exist that define
the consequences of various resuscitation techniques for
those with a contusion, and animal models have been in-
conclusive.®® Resuscitation practices have dramatically
evolved over the past 15 years due to advances in military
medicine from the conflicts in southwest Asia. Damage
control resuscitation, with an emphasis on balanced blood
component therapy and the avoidance of crystalloids, is
the standard of care for those with active hemorrhage in
both military and civilian trauma practices.'%-12

Early concerns were raised about transfusion-related
acute lung injury with the widespread use of balanced
component therapy, specifically, higher ratios of plasma
and platelets during damage control resuscitation.!? Sec-
ondary analyses of large, prospective trials of subjects
severely injured and with hemorrhage have demonstrated
early crystalloid exposure, and not blood, as an indepen-
dent factor for the development of lung injury and ARDS
during the first week of care.'*!> Crystalloid exposures
seem to be minimized in the current work. The investiga-
tors describe a daily fluid balance of 627-669 mL between
the cohorts.* This is a relatively restrictive volume given
that this also includes fluid provided during an average of
2 operations per subject. In contrast, blood product expo-
sures seem common and high, with subjects receiving, on
average, >800 mL of blood.* With crystalloid minimized
and blood component therapy emphasized, one would ex-
pect the effects of pulmonary contusion to be negligible in
the current era of damage control resuscitation with crys-
talloid minimization.
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Since the publication of the seminal ARDSnet trial,'®
the application of lung-protective ventilation has expanded
to include those patients without clinical lung injury but at
risk for it, in an effort to mitigate secondary injury by
iatrogenic volutrauma.'®!'7 A lower pulmonary infection
rate and duration of hospital stay has been associated with
the application of lung-protective ventilation in those with-
out ARDS.!8 In the era in which large pulmonary contu-
sions were closely associated with pulmonary derange-
ments, a minority of patients had lung protective tidal
volumes applied before the diagnosis of ARDS.!9-20 Cur-
rent practice has dramatically changed. In a recent large,
multi-center, multinational trial of critically ill subjects
without ARDS at the onset of mechanical ventilation, the
median tidal volume was 7.9 mL/kg of predicted body
weight.?! Approximately, 70% of the population had median
tidal volumes of <8.0 mL/kg of predicted body weight. Dhar
et al* follow this same practice pattern. Those with a pulmo-
nary contusion had a mean tidal volume of 7.5 mL/kg of
predicted body weight versus 7.2 mL/kg in those without.
The investigators of the current study seem to present sub-
jects with lung-protective ventilation, which likely adds to the
mitigation of hypoxemia in those with significant chest in-
jury.#

Although not reported by the investigators, critical care
pain and sedation practices have also dramatically
evolved over the past decade. Aggressive analgesia for
thoracic wall injury, specifically rib fractures, attempts
to restore pulmonary mechanics to reduce the spiral
from hypoventilation with atelectasis to pulmonary de-
compensation. When possible, regional analgesia tech-
niques are favored over systemic narcotics because they
may exacerbate poor secretion clearance secondary to
their sedative properties.?> The placement of epidural
catheters in trauma patients with multiple rib fractures
is associated with significant reductions in the rate of
pneumonia and ventilator utilization.??> Whether with
regional anesthesia, multimodal pain control, involve-
ment of hospital-based acute pain services, or early mo-
bilization efforts, aggressive critical care management
of patients with thoracic wall injury reduces negative
pulmonary outcomes that were common in years
past.

The retrospective work of Dhar et al* provides evidence
that pulmonary contusions contribute little to negative out-
comes. Supportive care is drastically different today than
in years past, when the negative consequences were first
described. As with most care bundles, it is difficult to
delineate the most beneficial component because maximal
benefit is likely the result of all practiced in concert. Fu-
ture, prospective work should aim to define the contribu-
tion of up-to-date resuscitation, mechanical ventilation, and
analgesia practices in this commonly encountered trau-
matic injury.
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