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Imaging diagnosis of acute encephalopathy in childhood
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Abstract | The pathological substrate of acute encephalopathy is diffuse or widespread, non-

inflammatory brain edema. This article reviews the neuroradiologic findings in many syndromes of acute
encephalopathy, by classifying them into four major categories according to their pathogenesis.

A. Encephalopathy due to metabolic error : Various metabolic disorders may present with acute
encephalopathy. Many of them show diffuse brain atrophy, and some exhibit symmetric lesions of the
deep gray matter. Reye syndrome shows diffuse brain edema.

B. Encephalopathy due to cytokine storm : Reye-like syndrome, hemorrhagic shock and encephalopathy
(HSE) syndrome show early-onset, vascular edema affecting the whole brain or cerebral cortex. Acute
necrotizing encephalopathy (ANE) is characterized by symmetric lesions affecting the thalamus, deep
cerebral white matter, brainstem tegmentum and cerebellar medulla.

C. Encephalopathy due to excitotoxicity, such as acute infantile encephalopathy predominantly affecting
the frontal lobes (AIEF) and hemiconvulsion-hemiplegia (HH) syndrome, is characterized by late-onset,
cellular edema affecting localized areas of the cerebral cortex. These areas show edema and hyperperfusion
from the 4th to 7th day of illness, and atrophy and hypoperfusion during the subsequent weeks.

D. Encephalopathy of unknown pathogenesis : Clinically mild encephalitis/ encephalopathy with a
transient splenial lesion has recently been described.

Reye syndrome, Acute necrotizing encephalopathy,
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Fig.1 Clinical course and neuroradiologic findings in a case of a probable metabolic
disorder, infantile bilateral striatal necrosis

During infancy and early childhood, motor and intellectual disabilities gradually
worsened with progressive cerebral atrophy on CT (a and b). At the age of 6
years, acute encephalopathy occurred with loss of consciousness (LOC) and
appearance of basal ganglia lesions on CT (c) and MRI (d, T2-weighted image).
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Fig.2

Early-onset brain edema involving the
whole brain (a, Reye-like syndrome) and
entire cerebral cortex (b, hemorrhagic
shock and encephalopathy syndrome).
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Fig.3 Serial cranial CT findings in acute necrotizing encephalopathy

On the 2nd day of illness (a), there were symmetrical hypodense lesions in both
thalami, deep cerebral white matter, cerebellar medulla and pontine tegmentum. On the
8th day (b), these lesions became more hypodense. Tiny hyperdense spots were noted
in the center of the thalamic lesions. The brain became slightly atrophic. On the 41st
day (c), the lesions became smaller and cystic, but the brain was severely atrophic.
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Fig.4

encephalopathy

resulting in a concentric appearance.
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Fig.5 Clinical course and neuroradiologic findings in acute infantile encephalopathy
predominantly affecting the frontal lobes

Seizures and postictal LOC showed a biphasic course. After the late seizure,
there were clinical signs of cerebral cortical dysfunction, with bilateral edema of
the frontal cortex (a, T2-weighted MRI). One month later, the frontal lobes showed
atrophy (b, T2-weighted MRI) and hypoperfusion (c, SPECT).

Serial cranial MRI findings in acute necrotizing

On the 4th day of illness (a), there were
symmetric, T1-hypointense and T2-hyperintense
lesions affecting the thalami, internal capsule
and putamina. On the 23rd day (b), the center
of the lesions showed T1- and T2-shortening,
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Fig.6 Clinical course and serial CT findings in a case of hemiconvulsion-hemiplegia
syndrome

CT findings were normal after the early seizure (a). Immediately after the later
seizure, the entire left cerebral hemisphere showed cortical edema (b). Two months
later, the left cerebral hemisphere had become atrophic (c).
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Fig.7 MRI findings in a case of clinically mild
encephalitis/ encephalopathy with a
reversible splenial lesion

In the splenium of the corpus callosum,
there was an oval lesion, hyperintense on
T2-weighted (a), FLAIR (b) and diffusion-
weighted (c) images, and hypointense on
an ADC map (d). The lesion completely
disappeared one month later.
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