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Intradiploic Epidermoid Cyst
Presenting as a Cranial Dermal
Sinus: A Diagnostic Dilemma

Small superficial epidermoid and dermoid inclusion
cysts are commonly encountered as “lumps and
bumps” in the scalp and at the orbital rim. Their
deeper-sited intracranial variants are uncommon
however, accounting for less than 1% of all primary
intracranial tumours. These related benign lesions,
congenital inclusion cysts rather than neoplasms, owe
their origin to aberrant ectodermal inclusions occurring
during embryonic neurulation.

The intradiploic or extradural variety of epidermoid
cyst is rarer than the intradural. Intradiploic
epidermoids usually present as slow-growing scalp
swellings but complications may occur.

Intracranial dermoids are rarer entities,
distinguished by earlier age of presentation, greater
histological complexity and midline situation. A notable
feature of these dermoids is the occasional association
of a congenital dermal sinus. Here we describe the
unusual case of an old lady with an acquired dermal
sinus of the parietal bone that presumably resulted
from the disruption of an intradiploic epidermoid cyst.
The presentation, features and differentials are
discussed along with the rationale for diagnosis.
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Epidermoid cysts account for less than one percent
of intracranial tumors with the intradiploic or
intracalvarial epidermoid cysts being thrice as rare

as the intradural variety. They may present as asymptomatic
lumps on the scalp and are often cited as the reason imaging
is recommended before excising any scalp lesion so as to
exclude a subjacent intracranial component.

Intracranial dermoids, though related, are comparatively
rarer, often presenting in the midline earlier in life. The
presence of a congenital dermal sinus is characteristic of
an intracranial dermoid.

The external rupture of an intradiploic epidermoid in an
old lady leading to a parietal bone sinus gave rise to the
diagnostic dilemma outlined in this report.

                                      Case Report
       A 62-year-old woman presented with a discharging
sinus on the left posterior parietal aspect of her scalp for
seven years. The discharge was scanty and malodorous,
occurring episodically over years. There was no definite

history of trauma but the patient recalled a swelling in that
region that subsequently ruptured  following possible
infection.

 On examination a funnel-shaped depression was seen
on the left posterior parietal aspect of the scalp. The sinus
track consisted of invaginated normal hair-bearing scalp with
no hair collar and admitted the tip of the little finger (Figure
1).  Neurological examination was normal. The discharge
was rancid-smelling, cheesy material which grew  a mixed
flora of Staph. aureus, Enterobacter and E. coli on culture.

A computed tomography (CT) scan (Figure 2)  showed
approximately 1.5 cm  wide oval skull defect in the left parietal
bone posteriorly,   with smooth margins and sclerosed edges.
There was subjacent dural calcification and an irregular non-
enhancing soft tissue mass deep to the bony defect.

 The sinus track and underlying mass  (Figure 3) were
excised to reveal a smooth oval defect measuring 1.5 cm in
diameter with beveled edges. The sinus track  led two cm
deep down to the dura from where it was excised. The
underlying dura was seen to be thickened and was left

Case Report Nepal Journal of Neuroscience 3:59-62, 2006

Sushil Dawka, MS
Department of  Surgery
Manipal Teaching Hospital
Pokhara, Nepal

Niranjan Kumar Hazra, MS
Department of Surgery
Manipal Teaching Hospital
Pokhara, Nepal

Moti Lal Panhani MCh
Department of Surgery
Manipal Teaching Hospital
Pokhara, Nepal

Address for correspondence:
Sushil Dawka, MS
Department of Surgery
Manipal College of Medical Sciences
P.O.Box 155
Deep Heights
Pokhara, Nepal.
E-mail: sushil.dawka@gmail.com

Received, December 10, 2005
Accepted, December 20, 2005



 Nepal Journal of Neuroscience, Volume 3, Number 1, 200660

alone. Osteoplastic closure of the cranial defect was deemed
unnecessary and the skin defect was closed by rotating a
flap.

The postoperative course was punctuated by surgical
site infection which grew E.coli.  The histopathology
reported tissue lined by stratified squamous keratinized
epithelium and the presence of mild inflammatory cells like
lymphocytes and eosinophils.

 A diagnosis of late presentation of ruptured intradiploic
epidermoid of the left parietal bone was made.

Discussion
     Epidermoid cysts account for less than 0.2% - 1 % of
all primary intracranial tumors.4,6,7    The parietal and temporal
bones are most commonly affected.8  The intradural variety
is usually extra-axial in the cerebellopontine angle or the
middle cranial fossa;8  extracalvarial sites include the
mandible, maxilla, lower limb bones and the phalanges.6

Extradural epidermoids are three  to nine times less common
than intradural ones. 5,6,7    They may rarely arise in the
diploic bone of the orbit, causing proptosis.3

Like dermoids in similar situations, they are benign
lesions, ectodermal inclusion cysts rather than neoplasms,
developing from ectopic ectodermal rests sequestered
during closure of the neural tube during the 3rd to 5th week
of embryogenesis.2 Alternately, they may result from
abnormal sequestration or invagination of surface ectoderm
along the embryologic sites of dermal fusion that form the
eyes, ears, and face.8  Immunohistochemical staining has
shown that epidermoid cyst cells have the same
carbohydrate moieties as skin cells and this supports the
theory.4 They may also result from traumatic implantation
of epidermal cells into subjacent tissue, a mechanism more

related to the spine and lumbar puncture performed with
nonstylet needles.8 These cysts may be confined to the
scalp with or without underlying bony erosion, they may
lodge  in the diploe or may be totally intracranial.

 Epidermoid cysts presumably arise from the same kind
of embryological accidents that give rise to dermoids, but
in a later stage of ontogeny. This would account for the
near invariable midline location of dermoids. Moreover,
posterior dermoids may be associated with cranial
dysraphism that may include a fibrous or fistulous tract
connecting to the skin.8 This tract is the result of the failure
of neuroectoderm to separate from cutaneous ectoderm
and may be manifested by a hair collar, a pit or dimple, a
persistent scab, or a frank discharging sinus that may be a
conduit for intracranial infection.

Both dermoid and epidermoid cysts are usually
unilocular and expand gradually over years or decades by
the accumulation of cutaneous debris.

Epidermoid cysts have a thin squamous lining, which
rarely contains calcifications. They contain desquamated
debris, mostly keratin and some cholesterol, from
disintegrating cell membranes. Epidermoids are often
described as pearly tumors because of the waxy appearance
of the “dry keratin”.8

Dermoid cysts have a thicker more complex lining, which
may contain calcifications. They may contain lipid material
of sebaceous origin in addition to proteinaceous keratin
debris giving a buttery or cheesy appearance and also
contain “wet cholesterol,” as well as secretions of apocrine
sweat glands and hair.8 Dermoids are four to nine times
rarer than epidermoids.7

The typical presentation is that of a long standing small
asymptomatic lump on the head, occasionally with headache
or tenderness. They may appear at any age from the first to
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Figure 1. Clinical appearance of left parietal scalp sinus.
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the seventh decades.2 The sexes are equally affected with
the peak incidence in the 20-40 year age group.5  Dermoids
present, on average, about a decade earlier than
epidermoids because they enlarge faster on account of their
greater histologic complexity. The scalp overlying an
epidermoid is usually normal whereas posteriorly sited
dermoids appearing in infants or children are often
associated with an occipital dimple or a fibrous tract that
may be patent. Intradiploic epidermoids cause expansile
bony erosion with sclerotic remodeling. Larger lesions may
present with neurological signs consistent with their site,
size and intracranial component. Infection, haemorrhage
calcification and malignant transformation have been
described. Seizures, rupture either externally or into a
paranasal sinus or intracranially have all been described.
This may follow trivial trauma especially if large and can
result in chemical meningitis.

The radiological appearance is characteristically of a
well defined lytic area lacking trabeculae with surrounding
sclerosis, centered in the diploe.1,3  More than half of all
such epidermoid cysts involve both tables of the bone
giving rise to a cranial defect with a scalloped edges. The
typical sclerotic margin seen on CT scans is diagnostic of
intradiploic epidermoid cysts.3

 The differentials for acquired, non-iatrogenous “holes
in the skull” include dermoid cyst, eosinophilic granuloma,
and  haemangioma.7

Epidermoid and dermoid lesions are both true ectodermal
inclusion cysts, lined by an epithelium, and, unlike
teratomas, are not neoplasms.8  Dermoid cysts, though
ontogenically related, arise more in relation to suture lines,
the midline and the orbit, and are usually encountered earlier
in life. They often contain fat and dermal elements such as
pilosebaceous units, sweat glands and hair and have a

thicker capsule. They are occasionally associated with a
fistulous tract and can become infected.8   Haemangiomas
are well defined solitary lesions with a reticulated or spoke-
wheel pattern described as a radiating sunburst or
honeycomb appearance. Eosinophilic granulomas are
heterogenous in appearance and are often tender with
nonsclerotic beveled edges caused by asymmetric
involvement of the inner and outer tables. Giant cell
reparative granulomas are lytic lesions showing no sclerosis.
The lytic phase of Paget’s disease can produce well
circumscribed sharply marginated defects, the so called
osteoporosis circumscripta. Metastases are usually
multiple, though solitary skull secondaries, plasmacytomas
or sarcomas may mimic such lesions.7

On CT epidermoids are typically of low density and
this distinguishes them from the fat, bone, calcific or dermal
appendage content associated with dermoids or teratomas.
Classically they do not enhance, showing mild wall
enhancement if at all.5

The attenuation values on CT and the signal intensities
on MR imaging are similar to that of water
(CSF).Occasionally the content of an epidermoid cyst is
hypodense on CT and a little brighter than water on T1
weighted images.8

Small epidermoid and dermoid inclusion cysts are
commonly encountered as “lumps and bumps” in the scalp
and at the orbital rim. Most of them are superficial but a
significant proportion of calvarial masses may have
intracranial communication. Therefore imaging is advised
to preempt inadvertent breach of the cranial cavity if
surgical intervention is contemplated.

Plain radiography is considered the most cost-
effective means of diagnosis of intradiploic epidermoids

     Figure 2. Plain axial (A) and contrast coronal reformatted computeted tomagraphic appearance  of parietal skull
sinus.
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with. CT or MRI reserved for further elucidation of
atypical cases (22%) such as those larger than 5 cm or
with ill defined edges.1

Surgery is indicated for diagnosis, cosmesis or to
avert or deal with complications such as haemorrhage,
mass effect, infection, or malignant transformation.
Complete extracapsular excision from bone and dura must
be aimed at. Grossly, intracranial epidermoids are pearly-
white smooth tumors, easily excised if uncomplicated.
Microscopically, they are cystic masses lined by simple
stratified squamous keratinized epithelium containing
lamellar keratinized debris with occasionally hemorrhagic
fluid or, rarely, areas of calcification. After excision,
recurrence rates of as high as 25% have been reported,
possibly from capsular remnants.4

In our patient, despite the presence of a sinus tract,
a feature more characteristic of dermoids, we preferred a
diagnosis of an epidermoid cyst that had ruptured. The
possibility of this being a dermoid at the base of a cranial
dermal sinus was considered unlikely. The tract was felt
to be artifactual, the result of indrawing of the overlying
skin, evidenced by its funnel shape and its lining of
normal skin with typical scalp hair distribution. Following
disruption, the histological features remain, at best,
equivocal.  However, factors weighing against the
diagnosis of a dermoid inclusion cyst in this patient were

the late age of presentation, the off-midline location of
the lesion, the characteristic radiologic features and the
relative rarity as compared to epidermoids.
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      Figure  4: Intraoperative view of the sinus and subjacent mass.
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