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Neurocritically ill patients are at an increased risk of other organ dysfunctions, especially
lung injury. Major pulmonary complications, including acute respiratory distress syndrome,
ventilator-associated pneumonia, and neurogenic pulmonary edema, are frequently
caused by brain injury, and are associated with poor outcome. Brain and lung have strong
interactions via complex pathways from the brain to the lung, and vice versa. Excessive
release of catecholamines and systemic inflammatory responses play an integral role in
the development of pulmonary dysfunction after brain injuries. Mechanical ventilation is
commonly used to manage pulmonary dysfunctions associated with brain injury, and lung
protective ventilation strategies reduce injuries to the lung and brain. This review focuses on
the current knowledge regarding the epidemiology and pathophysiology of lung injuries in
patients with neurocritical illness, and the various strategies of mechanical ventilation used
to reduce lung injury.
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Figure 1. Interactions between the brain
and the lung in patients with neurocriti-
cal illness.
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First Hit: Catecholamine release
Systemic Inflammatory Response

Increased pulmonary vascular hydrostatic pressure

Increased lung capillary permeability

Migration of neutrophiles & activated macrophages in alveolar spe
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4
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Acute respiratory distress syndrome
Ventilator-induced lung injury

Figure 2. Pathophysiology of lung injuries in patients with brain
injury: the Double Hit Model.
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Table 1. Mechanical ventilation strategies in patients with brain injury

General goals during mechanical ventilation

PaCO, 35-45 mmHg
Sp0, >95%, PaO, >60 mmHg

Lung protective ventilation strategy
Tidal volume

6-8 mL/kg of predicted body weight
*Predicted body weight

Male: 50 + 0.91 x [ Height (cm) — 152.4 ]
Female: 45.5 + 0.91 x [ Height (cm) — 152.4 ]

Inspiratory pressure

Maintaining plateau pressure <30 cmH,0O

PEEP Adequate PEEP to maintain open alveoli

PaCO,, Partial pressure of carbon dioxide in arterial blood; SpO,, Saturation of peripheral oxygen; PaO,, Partial pressure of oxygen in

arterial blood; PEEP, positive end expiratory pressure.
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