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Idiopathic Brain Herniation
A Report of Two Paediatric Cases
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SUMMARY - Idiopathic’ herniation of the brain is a rare entity previously reported in 13 cases.
It may be incidentally encountered in neuroimaging studies acquired for various clinical indica-
tions. We herein describe two cases of idiopathic brain herniation that were incidentally diagno-
sed. A 12-year-old boy presented with a six-month history of daytime sleepiness and sudden spells
of sleep. Herniation of the left inferior temporal gyrus was revealed in MRI acquired with the
suspicion of epilepsy. His overnight polysomnogram and multiple sleep latency tests were compa-
tible with the diagnosis of narcolepsy. The other case, a two-year-old girl, was transferred from
an outside hospital due to partial seizures with the fever. Herniation of the precuneal gyrus was
encountered in MRI acquired after controlling her seizures with the initiation of phenytoin. The
brain herniations of both patients were considered to be inconsistent with their medical conditions,
so that they were symptom-free with only medical treatment for following three and six months,
respectively. This is a rare presentation of idiopathic brain herniation as an incidental finding
that accompanied narcolepsy and epilepsy. Awareness of this entity would avoid excessive surgical

and medical treatments.

Introduction

The cause of acquired brain herniation is
either acute or chronic increased intracranial
pressure due to space-occupying pathologies 2.
Type II Chiari malformation and related pos-
terior fossa shunting may rarely lead to uncal
herniation secondary to a negative pressure
gradient 3.

Contrary to acquired brain herniations, ‘idio-
pathic herniation’ is an exceedingly rare entity
that is incidentally diagnosed in neuroradiol-
ogy studies acquired for various clinical indica-
tions®.

To our knowledge, only 13 idiopathic gyral
herniation cases have been reported in the
English language literature >”.

We herein describe for the first time two pae-
diatric cases of idiopathic inferior temporal and
precuneal gyrus herniation that had highly
characteristic appearances.
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Case Reports

A 12-year-old boy had complaints of daytime
sleepiness and sudden spells of sleep at school
for the last six months. He was the youngest of
three children of consanguineous parents and
did not have hypnagogic hallucinations, sleep
paralysis or weight change. The physical exam-
ination and routine blood tests were all normal.
In order to exclude epilepsy caused by a poten-
tial epileptogenic focus, a work-up of electroen-
cephalogram (EEG) and brain MRI were per-
formed. EEG was normal while MRI revealed
no abnormality other than an incidentally en-
countered mass-like appearance of a peduncu-
lated herniation of the left posterior inferior
temporal gyrus. The herniation was 9x12x15
mm in size, isointense to the adjacent cerebral
parenchyma and surrounded by a cerebrospi-
nal fluid-filled sac (Figure 1). No bony defect
was observed. MR venography was planned as
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Figure 1 T2-weighted axial (A) and zoomed coronal T1-weighted inversion recovery (B) MR images depicting left inferior temporal
gyrus herniation. Note that the herniation has a similar signal intensity to that of the adjacent cortex (arrows).

a further imaging modality. There was no evi-
dence of venous sinus anomaly or thrombosis.
His overnight polysomnogram and multiple
sleep latency tests (mean sleep latency: 6 min,
sleep onset rapid eye movement: 3) were com-
patible with the diagnosis of narcolepsy and he
was treated with methylphenidate 27 mg per
day. The patient’s sleep pattern improved in
the month following medical therapy.

A two-year-old girl transferred from an out-
side hospital due to uncontrolled partial sei-
zures accompanied with the fever was admit-
ted to our paediatric neurology inpatient clinic.
She was unconscious with prolonged partial
seizures and a fever of 38.5°C. The phenytoin
was initiated to control the seizures. Routine
laboratory investigations of blood, urine, CSF
examination, plasma amino acid concentra-
tions, and viral PCR panel were all negative
for any disease. Subsequently, EEG and the
cranial MRI protocolled for the epilepsy were
carried out to investigate the epileptogenic fo-
cus. MRI manifested an 18%X22X25 mm right
precuneal gyrus herniation through the quad-
rigeminal cistern with no detectable signal
abnormality (Figure 2). There was no other
pathology on brain MRI to serve as an epilep-
togenic focus. The patient’s EEG showed sharp
and slow wave activity in the temporal and

parieto-occipital regions of both hemispheres
and was considered to be incompatible with
the precuneal gyrus herniation. Based on these
findings the patient was diagnosed with com-
plex febrile seizures, and treated with leveti-
racetam. The patient’s seizures were controlled
with the medical treatment.

Due to the lack of related symptoms with the
herniated gyri, the patients have been followed
up with the medical treatment for epilepsy and
narcolepsy and had no complaints in the fol-
lowing three and six months, respectively.

Neither of our cases had undergone previ-
ous cranial imaging for comparison, so we pre-
sumed their condition to be congenital. There
was no evidence of increased or decreased in-
tracranial pressure. Neither patient had a de-
finitive history of head trauma, operation or
infection that may have caused the herniation,
so that the herniations were considered to be
‘idiopathic’.

Discussion
Idiopathic brain herniations are extremely
rare and, unlike acquired brain herniations

that usually occur as a consequence of a mass
effect produced by infection, ischaemia, trauma
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Figure 2 T2-weighted axial (A) and T1-weighted sagittal (B) MR images revealing a precuneal gyrus herniation into the quadri-

geminal cistern (arrows).

or neoplasia, are not associated with a causa-
tive factor. A recent prospective study focused
on idiopathic cuneal gyrus herniation found a
prevalence rate of 0.073 %°. The patients with
cuneal gyrus herniation were managed con-
servatively while a herniated parahippocam-
pal gyrus encountered in a patient diagnosed
with trigeminal neuralgia was biopsied due
to its mass-like appearance’. The diagnosis of
our first patient of idiopathic narcolepsy was
based on the diagnostic criteria of the Inter-
national Classification of Sleep Disorders (the
presence of excessive daytime sleepiness for at
least three months, sleep latency test findings
as mean sleep latency <8 min, >2 sleep onset
rapid eye movement). As idiopathic herniation
of the brain has not been previously associated
with narcolepsy, and the location of a herni-
ated precuneal gyrus was not consistent with
the EEG findings of second patient, the hernia-
tions were considered to be incidental findings
in our current cases.

The meningeal coverings of the brain first ap-
pear in the fourth week of the developing em-
bryo as they are derived from the mesoderm.
The dura mater, a thick sheet of dense fibrous
tissue, surrounds and supports the brain and
arachnoid mater located inside. Although con-
troversial, we consider that idiopathic hernia-
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tion would occur due to localized defective con-
stitution of the dura and dural extensions (e.g.,
tentorium cerebelli).

Idiopathic brain herniation may occupy the
spaces confined with the meninges and need
to be differentiated from intracranial mass le-
sions. Their identical signal characteristics to
adjacent cerebral parenchyma, lack of signal
abnormalities, and contrast enhancement on
MR images may help discriminate herniations
from masses and avoid unnecessary surgical
procedures.

Temporal lobe encephaloceles involving the
laterotemporal cranial vault should be consid-
ered the foremost element of the differential
diagnosis of lateral temporal lobe herniation.
Unlike herniations, they occur through a du-
ral-osseous defect of the skull, and affected
patients may present with recurrent ear infec-
tions, progressive hearing loss, and medically
refractory temporal lobe epilepsy *°. Detection
of bony defects is possible with MRI in the coro-
nal and sagittal planes, but may be facilitated
by high-resolution computed tomography.

Because of the close localization of the herni-
ated inferior temporal gyrus to the transverse
sinus, this condition may mimic either dural
venous sinus thrombosis or arachnoid granula-
tion. Detection of the typical signal characteris-
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tics of the herniated gyral segment (isointense
to other gyri) and its connection to adjacent
brain parenchyma in conjunction with normal
MR venography examination would rule out
the pathologies and variations of the dural ve-
nous sinuses.
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