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Clinical Manifestations of Intracranial Hypertension and Herniation Syndrome
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Neurocritically ill patients commonly develop secondary brain injury such as brain herniation
and intracranial hypertension because of space occupying lesion in the brain. Currently, the
aim of neurocritical care is early detection and minimizing secondary brain injury. In order to
meet these treatment goals, an awareness of associated symptoms and signs of patients in
the neurological intensive care unit is needed, even in those with decreased consciousness
due to severe brain injury. In this review, we aimed to describe clinical manifestations and
imaging findings of intracranial hypertension and brain herniation.
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Figure 1. Types of brain herniation.
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Table 1. Clinical symptoms and image findings according to types of brain herniation

Syndrome Clinical manifestations Image findings
Subfalcine - Most common herniation syndrome - Displacement of the cingulate gyrus under the
(cingulate) - Contralateral extremity paresis (leg/shoulder > arm/ falx cerebri and across the midline, with anterior
hand/face) displacement much more common than posterior
- Abulia, akinetic mutism and urinary incontinence - Compression of ACA resulting in infarction
Uncal - Second most common herniation syndrome - Displacement of medial temporal lobe due to

(transtentorial) - Ipsilateral pupillary dilatation (Hutchinson pupil)

and down and out deviation of eyeball and ptosis

due to injury to the outer fibers of the occulomotor

nerve

- Contralateral homonymous hemianopsia

- Depressed level of consciousness

- Ipsilateral (false localizing sign) or contralateral
(compression of cerebral peduncle) hemiparesis,
decerebrate posturing

- Central neurogenic hyperventilation

Central (tentorial) - Impaired consciousness and eye movements
- Bilateral decorticate or decerebrate posturing

- Loss of consciousness

Tonsillar
(downward
cerebellar)

- Episodic tonic extension and arching of the back
and neck, extension and internal rotation of limbs

- Loss of consciousness

- Cardiac arrhythmias, Sudden changes in BP and
heart rate

- Small pupils

- Ataxic breathing, respiratory arrest

- Disturbance of conjugate gaze, nystagmus

- Quadriparesis

Upward - Coma with reactive, miotic pupils
- Asymmetrical or absent caloric responses

- Decerebrate posture

Transcalvarial
(external)

- May occur during craniectomy surgery in which a
flap of skull is removed
- Depends on the location

laterally located masses

- Unilateral infarctions of the occipital lobe due to
compression of PCA

- Lateral flattening of midbrain

- Obstructive hydrocephalus resulting from aqueductal
and perimesencephalic cisternal compression

- Secondary hemorrhages in tegmentum, midbrain,
and upper pons (Duret hemorrhage)

- Centrally located space occupying lesion

- Downward displacement of cerebral hemispheres
causing compression of diencephalon and midbrain
through tentorial notch

- Bilateral infarctions of the occipital lobe due to
compression of PCA

- Secondary hemorrhages in tegmentum, midbrain,
and upper pons (Duret hemorrhage)

- Downward displacement of mass lesion in the
posterior fossa though foramen magnum leading to
medullary compression

- Unilateral or bilateral

- Inferior descent of the cerebellar tonsils below the
foramen magnum

- Effacement of the CSF cisterns surrounding the
brainstem (cisterna magna)

- Obstructive hydrocephalus

- Mass lesion in the posterior fossa

- Upward displacement of cerebellum through the
tentorial opening

- Bilateral infarctions of the SCA territories because of
SCA compression

- Obstructive hydrocephalus due to obstruction of
sylvian aqueduct

- Penetrating injuries to the skull (e.g., gunshot
wound or skull fractures)

- The brain prolapses through a fracture or a surgical
site in the skull

ACA, anterior cerebral artery; PCA, posterior cerebral artery; SCA, superior cerebellar artery; CSF, cerebrospinal fluid.
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Figure 2. Fluid-attenuated inversion-recovery MRI at the lateral ventricles shows the shift of the septum pellucidum from the midline
with effacement of the ipsilateral ventricle (A). Fluid-attenuated inversion-recovery MRI at the level of the upper midbrain obtained in
the same patient reveals medial temporal lobe herniation downward across the tentorial incisura with effacement of the suprasellar

cistern and compression the midbrain (B).
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Figure 3. Central herniation. Gradient echo image (A) shows subdural hemorrhage in bilateral cerebral convexity with mass effect caus-
ing compression of bilateral ventricles. Fluid-attenuated inversion-recovery (B) and gradient echo MRI (C) obtained at the level of the
midbrain indicate herniation of the uncus and hippocampus inferiorly and medially. Anterior lobe of cerebellum appears at the upper
level of the midbrain due to inferior displacement of the midbrain through the tentorial incisura. Entire quadrigeminal and suprasellar
cisterns are effaced. Secondary hemorrhages (Duret hemorrhage) in midbrain are shown.
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