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A B S T R A C T

Intra-axial epidermoid cysts are rare intracranial space occupying lesions, accounting for ∼1% of all
intracranial tumours and are commonly located in the cisternal spaces, mainly in the cerebellopontine
angle and parasellar cisterns. A purely intra-axial position as reported in this paper is quite exceptional.
The authors report a case of intra-axial epidermoid cyst located in the frontal lobe that was surgically
treated. The case is reported in this paper to highlight the fact that, although rare, the possibility of an
intra-axial mass being an epidermoid cyst does exist. The origin, clinical course, radiological features,
pathological findings, and surgical treatment are discussed based on a review of the literature.
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1. Introduction

Epidermoid cysts were first discovered and described in a
French medical school by an artist in 1807.1 Later in 1829,
the first full description was given by a French Pathologist
Cruveilhier.2 In 1922, for the first time this tumour was
redefined by Cushing as epidermoid cyst of Central Nervous
System.3

These cysts are benign slow growing extra-axial tumours
that account for ∼1% of all intracranial tumours,4 frequently
discovered at the cerebellopontine angles and parasellar
regions, insinuating between brain structures. The other
common locations include parapontine, parasellar, middle
cranial fossa, diploe, and spinal canal. Amongst the
intracranial epidermoid cysts, intra-axial epidermoid cysts
that are purely within brain parenchyma are even rarer (<
1%)5 and very few cases have been reported till date.6

The authors discuss this case report for its exceptional
location along with the clinical presentation, radiological
imaging, differential diagnoses and the surgical
management based on the review of the literature.

* Corresponding author.
E-mail address: ishitapant@gmail.com (I. Pant).

2. Case Report

A 25-year-old male had suffered from headache for 4years,
followed by two episodes of seizures over a span of 1
month. On admission, no neurological deficits were noted.
Non-Contrast Computed Tomography (NCCT) showed a
well circumscribed intra-axial hypodense lesion in right
frontal lobe causing effacement of the frontal horn of lateral
ventricle [Figure 1a].

MRI studies showed a mass located in the right
frontal lobe. The mass was distinctly intra-axial with a
thin rim of cerebral parenchyma surrounding the mass
from all sides. The mass was hypointense on T1-
weighted images, hyperintense on T2-weighted images
[Figure 1b,c] and hyperintense on diffusion weighted
images (DWI) [Figure 2]. Radiologically, it was a solid
cystic mass and possibilities of dermoid cyst vis-a-vis
lipoma were considered. The patient underwent a right
frontal craniotomy. After opening the dura, no abnormalities
were detected on the cortical surface. The tumour was
exposed through a cortical incision. The intraoperative
findings revealed an abnormal mass with a pearly white
glistening appearance and loose consistency. The cystic
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Fig. 1: a: Non-Contrast Computed Tomography (NCCT) scan showing a hypodense mass in right frontal lobe extending upto midline; b:
Magnetic resonance imaging (MRI) showing a hypointense lesion in right frontal lobe with irregular margins; c: Showing a hyperintense
mass in right frontal lobe with variegated appearance

Fig. 2: a,b: Diffusion weighted images (DWI) showing a hyperintense mass in right frontal lobe with restricted diffusion

Fig. 3: a: Histopathology showing a cyst wall lined by stratified squamous epithelium (HE, 100x); b: Showing lamellated keratin flakes
within the glial tissue (HE, 100x)
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component was first aspirated. It consisted of milky fluid
and was aspirated without any resistance. Subsequently, the
solid portion was removed which was avascular soft and
suckable. Attempts at total removal of the cyst wall were
unsuccessful and abandoned due to its adherence to the
surrounding parenchyma.

A perioperative diagnosis of a cyst was made and the
tissue sent for histopathological examination. On gross
inspection, the specimen consisted of multiple whitish,
soft tissue pieces admixed with flaky material, which
were subjected for crush cytology and paraffin section
study. The cytological intraoperative smear preparations
stained by Haematoxylin & Eosin (HE) and rapid Toluidine
Blue method showed keratin flakes only. The remaining
tissue was fixed in 10%buffered formalin and routinely
processed. HE stained sections showed a cyst wall lined
by stratified squamous epithelium surrounded by the glial
tissue [Figure 3a]. Cystic cavity was filled with abundant
lamellated keratin flakes, which were also found embedded
in the glial tissue [Figure 3b]. Histopathological diagnosis of
an intra-axial epidermoid cyst was made. The postoperative
course was uneventful, and the patient was discharged.
Follow up (12 months) is being done, and there are no signs
of recurrence to date.

3. Discussion

Intracranial epidermoid cysts (ECs) are rare congenital
lesions, postulated to develop from the sequestrated
ectodermal cell rests during the third and fifth weeks
of intrauterine life. Intraaxial epidermoid cysts are
also supposed to result from the same pathogenesis
as embryologically, these are derived from ectodermal
inclusions during neural tube closure from the third to the
fifth weeks of embryogenesis.7 The final location possibly
depends on the timing of sequestration, as suggested by
Rengachary et al8 that epidermoid cysts do occur because of
an aberration of epithelial rests or congenital sequestration
of ectodermal elements that occurs between the third and
fifth weeks of intrauterine life when the medullary groove
closes. Sequestration usually occurs either in the midline or
in relation to optic and otic vesicles. Similarly, Chandler et
al later9 suggested that as a result of neural tube closure and
division from the cutaneous ectoderm, remaining cells are
left on the inner or outer surface, or within the neural tube
ectoderm. This explains the occurrence of epidermoid cysts
intraventricularly, on the surface, or within the brain.

As per the existing literature, most of the patients
are of young or middle age and men are affected more
than women (M: F= 1.6:1). Clinical manifestations depend
on the tumor location, including dizziness, hearing loss,
tinnitus, gait disruption, trigeminal neuralgia, diplopia,
vision impairment, lethargy, and headache. Rupture of an
epidermoid cyst is a rare but severe complication that may
lead to meningitis and hydrocephalus.10

On computed tomographic (CT) scans, the typical
appearance is that of a non-enhancing and hypo-attenuating
extra-axial mass. Calcifications may be seen within these
tumors in 10-25% of cases. Rarely these may appear
hyper-attenuated on CT scans and show high signal
intensity on T1-weighted images and low signal intensity
on T2-weighted images due to high protein content
therefore also referred to as white epidermoids.11Magnetic
resonance imaging (MRI) is the best modality for evaluating
these cysts. Characteristically, they are either isointense
or slightly hyperintense relative to CSF on T1- and
T2-weighted images. Most of the epidermoids have a
typical appearance however their signal intensity may
vary depending on the relative amounts of cholesterol
and keratin within the tumour and seldom show contrast
enhancement.12 The radiological differential diagnoses of
an epidermoid cyst includes Arachnoid cyst, Dermoid
cyst, Colloid cyst, Rathke cleft cyst, Craniopharyngioma,
Hydatid cyst, Neurocysticercosis, Neurenteric cyst or Cyst
abscesses. FLAIR findings, DWI sequences and the location
of the lesion helps in differentiating the typical epidermoid
cyst from the other lesions.10

Histopathology of epidermoid cysts has typical
diagnostic features comprising of a cyst wall showing
keratinizing squamous epithelium. Cystic cavity is
always filled with lamellated keratin. Foamy histiocytes,
foreign-body giant-cells and cholesterol clefts with
focal granulomatous inflammation are the other usual
components.

Intra axial epidermoids are generally benign and
therefore complete excision is the definitive treatment.
In cases where the capsule is densely adherent to vital
structures, leaving behind a part of the capsule is justified
and safe.13Recurrences are rare. The location of the
epidermoid cyst and the time taken from onset to diagnosis
are the important factors for the prognosis than the size of
tumor.

4. Conclusion

Intra-axial epidermoid cysts are very rare lesions. To the
best of our knowledge, only few cases have been reported
till date. Although simple to diagnose perioperatively and
on histopathology, epidermoid cysts at unusual sites can
pose a preoperative radiologic dilemma even with the
current technology available. In this purview, epidermoids
needs to be considered in the differential diagnosis
of intraparenchymal lesions clinically and on radiology.
Surgery is the only effective treatment, and its goal should
be the radical resection of the lesion to avoid their
recurrence. When radical resection of tumor capsule poses
too great a risk, subtotal resection can be a wise option.
The overall outcome is good in view of benign nature of
the disease.
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