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a b s t r a c t 

An encephalocele may be congenital or acquired and is characterized by the herniation of 

cranial contents through a skull bone defect. Most congenital encephaloceles occur in the 

occipital area, and temporal bone encephaloceles in children are rare. Congenital encephalo- 

celes can be diagnosed either prenatally or after birth. We describe the case of a congenital 

temporal bone encephalocele in a 2-month-old boy that was diagnosed after birth. The pa- 

tient presented with seizures and a bulging mass in the right neck that was detected by his 

mother during the second month after birth. The combined results from brain magnetic res- 

onance imaging, computed tomography, and histological analysis confirmed the diagnosis 

of encephalocele. Although the surgical repair was offered, the family declined. 
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Introduction 

An encephalocele is a herniation of the cranial contents out-
side of the skull, which is described as a meningocele when
the herniation sac contains leptomeninges and cerebrospinal
fluid (CSF) [1] . Congenital encephaloceles are a type of neu-
ral tube defect with an estimated incidence of 0.8–4 per
10,000 live births [2] . An acquired encephalocele occurs due
to trauma, tumors, chronic otitis media, and postsurgery [3] .
Genetic and environmental factors, including maternal in-
fections; medications taken; or insufficient vitamin B12, folic
acid, or mineral supplementation during the first trimester,
are considered to be risk factors that contribute to encephalo-
cele development [4] . This case report presents the imaging
features of this rare congenital anomaly. 

Case report 

A 2-month-old male patient presented with seizures and a
bulging mass in the right neck, which was detected by the
patient’s mother. The parents belong to an ethnic minor-
ity, and the mother did not attend medical check-ups dur-
ing pregnancy. The pregnancy was full-term, with the patient
born at 39 weeks of gestation. Physical examination showed
Fig. 1 – A large mass in the right temporal lobe extended 

into the extracranial space, reaching the neck (A and B, 
arrows). Part of the tumor shifted downward into the 
posterior fossa (A, arrowhead). The lesion was intermediate 
on T2-weighted images and heterogeneously enhancing (C 

and D, arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

early motor delays for the patient’s age, no paralysis, and
no epilepsy, and a soft mass in the right neck was identi-
fied, without skin color changes. Brain magnetic resonance
imaging (MRI) showed a large mass in the right temporal lobe
extending to the extracranial space, which caused a bulging
mass in the right neck. We also detected that part of the tu-
mor shifted downward into the posterior fossa ( Fig. 1 ). The
mass was hypointense on T1-weighted (T1W) images, inter-
mediate intensity on T2-weighted (T2W) images, and not re-
stricted on diffusion-weighted images. After a contrast agent
was injected, the lesion enhanced heterogeneously, with cen-
tral necrosis ( Fig. 1 ). 

Brain computed tomography (CT) scan showed the mass
was isodense compared with the normal brain parenchyma,
heterogeneously enhancing, and the blood supply for the le-
sion originated from the middle cranial artery ( Fig. 2 ). A large
bone defect was detected in the right temporal bone, and the
intracranial herniation of the brain tissues occurred through
this defect ( Fig. 2 ). Based on the MRI and CT results, we
suspected the mass was an encephalocele. However, the le-
sion was heterogeneous and presented with central necro-
sis, which required the exclusion of a tumor in the sac her-
nia. The patient underwent a biopsy of the cervical lesion.
Histopathology analysis revealed normal brain parenchyma
without tumor cells. After multidisciplinary consultation, the
patient was recommended to undergo surgery to remove the
sac herniation and repair the bone defect. However, the family
declined treatment. 

Discussion 

Encephaloceles can be classified according to the location of
the skull defect, involving the occipital, anterior, parietal, tem-
poral, or vertex regions of the skull [ 2 ,5 ]. Most encephaloce-
les have been reported to occur in the occipital region [6] .
Encephalocele may coincide with other anomalies, such as
hydrocephalus, seizures, microcephaly, corpus callosal abnor-
malities, heterotopias, and cerebral dysgenesis [2] . A male pre-
dominance has also been noted for the occurrence of en-
cephaloceles [ 4 ,6 ]. The two primary theories that have been
proposed to describe the etiology of encephaloceles are weak-
ness in the ossifying bone and delay in neural tube closure [1] .

The clinical presentation depends on the encephalocele
location, the size of the herniated sac, and the presence of
other anomalies. Some symptoms associated with encephalo-
celes located at the anterior cranial base include nasal ob-
struction, CSF rhinorrhea, meningitis, hypertelorism, failure
to thrive, feeding difficulties, facial deformities, polyuria, poly-
dipsia, respiratory distress, and epilepsy [7] . Temporal lobe en-
cephaloceles are often associated with seizures, otorrhea, rhi-
norrhea, hearing loss, and meningitis [8] . Occipital encephalo-
celes can present with developmental delays and mental dis-
orders, seizures, and neurological deficits [9] . 

CT scans can be useful for detecting bony integrity and
identifying the defect site [8] . Lesions in the hernia sac can
appear with the same density as normal brain tissue [10] . A di-
agnosis of inflammation and tumor originating from the brain
should also be considered [10] . On MRI, the herniated sac is in-
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Fig. 2 – The lesion was isodense with the normal brain parenchyma and heterogeneously enhancing on computed 

tomography (CT) scan (A and B, arrows). The right temporal bone defect can be observed on the CT bone window (C, arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dicated by the presence of brain tissue herniated through the
bone defect, appears enhanced, and the lesion is typically bor-
dered by high-signal CSF on T2W [3] . 

Surgery is the mainstay of treatment, with the aim of re-
pairing the bone defect, ensuring the watertight closure of the
dura, and removing nonfunctional brain tissue [11] . Surgery
can be performed as open or endoscopic procedures and
should be performed as soon as possible [ 1 ,11 ]. 

The prognosis of encephaloceles depends on the degree of
brain herniation, such as the size of the hernia, the amount of
brain tissue contained in the hernia sac, the association with
other congenital anomalies, and the application of effective
treatment [5] . Patients who present with encephaloceles may
lack normal development, which can present with varying lev-
els of severity, or they can present with normal development,
depending on the size and location of the encephalocele [2] . 

The patient, in this case, was a boy who presented with
early motor delays for his age. Due to the large temporal bone
defect, the brain tissue herniation was large and manifested
as a tumor. The brain tissue in the herniated sac was necrotic
and nonfunctioning. On imaging, we were unable to recognize
any normal structures of the brain parenchyma in the herni-
ated sac. MRI and CT imaging provided useful findings that
contributed to the diagnosis. 

Conclusion 

Congenital encephalocele describes the herniation of brain
tissues through a defect in the cranium. CT and MRI scans are
effective imaging modalities that can be used to identify the
cause of herniation and exclude a tumor diagnosis. CT may
also be used to assess the bone anomaly. Regular check-ups
during pregnancy are necessary for the early diagnosis, plan-
ning, and management of congenital encephaloceles. 
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