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Brain edema is defined as an increase in brain volume resulting from abnormal accumulation
of fluid within the brain parenchyma. Brain edema is a potentially life-threatening
complication of neurocritical illness as it raises the intracranial pressure and may progress
to brain herniation and death. The management of brain edema and increased intracranial
pressure is a significant challenge in neurocritical care. The purpose of this review is to

describe the pathophysiology of diverse types of brain edema.
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Figure 1. Intracranial Pressure-Volume curve. Note the small
increase in intracranial pressure with volume increases to the
left of the curve (A’). Without the compensatory mechanism, a
small increase in intracranial volume causes increasingly large
increases in intracranial pressure (B’).

Table 1. Features of the two types of brain edema
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Feature

Vasogenic

Cytotoxic

Pathogenesis
Location of edema Mainly white matter
Edema fluid composition

Extracellular fluid volume

Increased capillary permeability

Plasma filtrate, including plasma proteins
Increased extracellular fluid volume

Cellular swelling

Gray and white matter

Increased intracellular water and sodium
Decreased extracellular fluid volume
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