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Abstract

Introduction: Intracranial epidermoid cysts, also known as cholesteatomas or benign epithelial cysts, represent an uncommon sub-
set of congenital lesions, marked by their slow-growing and non-malignant characteristics. These cysts are most commonly located
in the cerebello-pontine angle cistern, which corresponds to their typical site of presentation. However, the appearance of such cysts

within the intra-clival region, particularly along the midline, is exceedingly rare and deviates from the usual anatomical locations.

Case Report: We report a rare case of an intra-clival epidermoid cyst in a young woman in her third decade of life. The cyst’s unusual
localization within the clivus-a deep and less readily accessible region-highlights the unique nature and diagnostic challenge of this
presentation. This case underlines the uncommon nature of epidermoid cysts and stresses the importance of maintaining a wide

differential diagnosis for lesions in atypical anatomical sites.

Conclusion: This case holds significance not only due to its rarity but also because of its implications for clinical practice and diag-
nostic imaging. The intra-clival location of the cyst demonstrates that cholesteatomas may present in unexpected areas, expanding
the differential diagnosis spectrum. Given the complexity of evaluating deep-seated regions, advanced imaging modalities, particu-
larly magnetic resonance imaging (MRI), are essential for accurate identification and characterization of such lesions. This case
emphasizes the critical role of comprehensive imaging in the diagnostic process and contributes to a broader understanding of the

diverse manifestations of epidermoid cysts.
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Introduction

The clivus, originating from the Latin term meaning “slope” or “hill,” is a key anatomical structure centrally located at the skull base [1-
3]. It is also referred to as the Clivus of Blumenbach, named after the German physiologist and anthropologist Johann Friedrich Blumen-
bach (1752-1840) [1]. This structure is formed by the union of the occipital and sphenoid bones at the spheno-occipital synchondrosis,

resulting in a wedge-like formation extending from the anterior foramen magnum to the dorsum sellae [1-3]. The clivus inclines forward
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and upward from the front of the foramen magnum to the posterior clinoid processes [2], measuring around 4 to 5.5 cm in length and
approximately 3 cm wide at its center, with an average angle of 116° [2]. Due to its proximity to critical neurovascular elements, such as

the brainstem and basilar artery, the clivus holds considerable importance in neurosurgical and radiological practices [2,4,5].

Anatomical variations of the clivus are highly relevant in clinical contexts. Certain studies point out the presence of rare structures, like

the fossa navicularis magna, which can complicate surgical interventions and impact outcomes [6-8].

These variations may also be involved in rare conditions, such as transclival cerebrospinal fluid leaks, which further complicate sur-
gical strategies [9].

Epidermoid cysts are benign, slow-growing congenital formations that result from ectodermal inclusions during the process of neural
tube closure. They account for 0.5% to 1.8% of primary intracranial brain tumors [4-6]. These lesions, also known as congenital choleste-
atomas due to their cholesterol-rich content, differ from acquired cholesteatomas, which arise from chronic middle ear infections and re-
traction pockets in the tympanic membrane’s pars flaccida [4-6]. Histologically, epidermoid cysts are covered by stratified squamous ep-

ithelium and contain keratinous material, contributing to their distinct appearance on imaging modalities like MRI and CT scans [11-13].

The cerebellopontine angle cistern is the most common site for epidermoid cysts, accounting for 40% - 50% of cases [4]. Other fre-
quent locations include the fourth ventricle (17%), the sellar and/or parasellar areas (10% - 15%), and, less commonly, the cerebral
hemispheres or brainstem [4,5,6]. About 10% of cases involve extradural epidermoid cysts located in the skull or spine [4-6]. The clinical
symptoms vary according to the cyst’s location but typically involve compression of surrounding neural structures, leading to manifesta-

tions like cranial nerve deficits, headaches, or ataxia [4-6].

An epidermoid cyst within the clivus is an extremely rare occurrence, presenting a significant diagnostic and therapeutic challenge.
A review of the available literature indicates the distinctiveness of these lesions, with only one case of an intra-clival epidermoid cyst
reported by Fassett,, et al. in 2006 [15]. This exceptional rarity highlights the necessity of recognizing atypical presentations of generally

common lesions and underscores the importance of thorough imaging and meticulous surgical planning in such complex cases [10-12].

Case Report

A 39-year-old woman with an unremarkable medical history presented with chronic diffuse headaches, her only reported symptom.
A comprehensive clinical examination, including an extensive neurological assessment, was normal, and her laboratory tests showed no

abnormalities.

To further investigate her symptoms, a brain CT scan was performed, revealing a well-defined intra-clival lesion of liquid density (5
HU), with regular contours, as seen in figure A1-A3. The lesion showed no enhancement following contrast administration. A cerebral
MRI was subsequently performed for more detailed imaging. The MRI revealed a cystic intra-clival formation exhibiting hypointensity on
T1-weighted images, hyperintensity on T2-weighted images, and a heterogeneous hyperintensity on FLAIR sequences. The lesion also
demonstrated diffusion restriction with a low ADC value and measured 15x21x10 mm (HxTxAP). Based on these imaging findings, an

intra-clival epidermoid cyst was diagnosed, as further detailed in figure B, C1, C2, D1, D2, and E.

Discussion

Understanding the pathologies of the clival region, particularly the occurrence of epidermoid cysts, requires a solid grasp of clival em-

bryology. Both mesodermal and ectodermal layers contribute to the development of the skull base, including the clivus [2].

Citation: Abourak Chaimae,, et al. “Intraclival Cholesteatoma or Epidermoid Cyst: A Rare Female Case Report”. EC Neurology 17.4 (2025):
01-07.



Intraclival Cholesteatoma or Epidermoid Cyst: A Rare Female Case Report

03

Figure A1-A3: Brain CT with contrast injection (A1) sagittal plan and (A2) axial plan, in parenchymate window: intra-clival lesion
of liquid density, not enhanced after injection of contrast agent (red arrow). (A3) axial plan, bone window: the expansive lytic lesion,

responsible for an intra-clival gap with smooth edges (red arrow).

Figure B, C1, C2, D1, D2, and E: MRI of the brain (B) Sagittal plan T1: intra-clival hyposignal lesion. (C1 and C2) sagittal and
coronal plans T2: hyper-signal T2 lesion (D1 and D2) sagittal and coronal plans FLAIR: heterogeneous lesion. (E) Axial plan diffusion
(DWI): restriction of diffusion (Red arrows).

Citation: Abourak Chaimae., et al. “Intraclival Cholesteatoma or Epidermoid Cyst: A Rare Female Case Report”. EC Neurology 17.4 (2025):
01-07.



Intraclival Cholesteatoma or Epidermoid Cyst: A Rare Female Case Report

04

Epidermoid cysts originate from ectodermal inclusions during neural tube closure, which takes place between the third and fifth
weeks of embryogenesis [11,13,16]. These cysts are defined by a thin wall of squamous epithelium, rarely containing calcifications. Mi-
croscopically, the cyst’s lining consists of stratified squamous epithelium, surrounded by an outer collagenous connective tissue layer. The
contents of the cyst include desquamated debris from the squamous epithelium, primarily composed of keratin and cholesterol arranged
in lamellar patterns. Owing to their appearance, epidermoids are often described as “naked tumors” due to their shiny, waxy surface re-

sembling “dry keratin” upon inspection [11,13].

Cholesteatomas, or epidermoid cysts within the central nervous system, can be found both intradurally and extradurally [11,13,15].
Intradural cysts typically occur in the cerebellopontine angle cistern, whereas extradural ones are frequently located in the petrous bone,
either as congenital or acquired lesions from chronic ear infections. Other extradural sites include the skull’s diploic layer, though a clival
cholesteatoma has only been described once in the literature [11,13,15]. Proposing an acquired origin for a clival cholesteatoma remains

speculative [15].

Epidermoid cysts are slow-growing and tend to manifest symptomatically between the third and fifth decades oflife [11,13,16] as seen

in our 39-year-old patient. Some studies suggest a slight male predominance [11], while others report no gender preference [16].

The growth dynamics of epidermoid cysts are comparable to those of skin cells, shedding within a closed cavity. As keratin, choles-
terol, and exfoliated cells accumulate, the lesion enlarges, causing symptoms from either mass effect or rupture, leading to headaches or

seizures. Diplopia may arise from compression of the abducens nerve in Dorello’s canal, located at the posterior clival surface [11,13,15].

In some cases, rupture of an epidermoid cyst can trigger granulomatous meningitis due to the inflammatory effects of cholesterol-rich

debris [11,13]. In our patient, the epidermoid cyst had likely been symptomatic for some time, presenting as chronic headaches.

Clinical presentation is typically non-specific, making imaging essential for diagnosis. The advent of MRI, along with modern imaging

sequences, allows for preoperative diagnosis of epidermoid cysts in nearly all cases [16].

In this case, the intraosseous epidermoid cyst appeared as a hypodense lesion on brain CT, with limited enhancement after contrast
administration. It was associated with expansive bone erosion, characterized by smooth or sclerotic edges [11,13,16]. Calcifications or a

parietal bulge are present in 10% to 25% of cases [11,13,16].

Most epidermoid cysts are either isointense or slightly hyperintense relative to CSF on T1- and T2-weighted MRI images. They show
incomplete suppression on FLAIR images, where they appear heterogeneous and hyperintense compared to CSE, with restricted diffusion
on DWI. These findings were observed in our patient. Epidermoid cysts typically do not enhance after gadolinium administration, though

mild peripheral enhancement is occasionally seen [11,13,16].

Rare “white epidermoids,” containing high protein levels, may appear hyperdense on CT. Unlike typical epidermoid cysts, these “dense”

epidermoids show reversed signal characteristics on MRI [13].

FLAIR and diffusion-weighted imaging (DWI) are vital for distinguishing an intra-clival epidermoid cyst from other cystic lesions, such
as dermoid cysts (which show fat suppression), arachnoid cysts, neurenteric cysts, Ecchordosis physaliphora, sphenoid sinus mucoceles,

neurocysticercosis, and cystic tumors (Table 1) [2-4].

Treatment typically involves observation and surgical decompression when indicated. Given their benign nature, there is no role for
chemotherapy or radiotherapy in managing epidermoid cysts. When possible, extensive local excision is advised to prevent recurrence. In

cases where complete excision is not feasible, marsupialization may be considered [7].
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MRI

Dermoid cyst
Dermoid cysts are typically located along the midline and resemble fat, not CSE.

Arachnoid cyst Arachnoid cysts are isointense to CSF at all sequences, including FLAIR. They
displace rather than invade structures such as the epidermoid. Finally, arachnoid

cysts do not restrict on diffusion-weighted images.

Neurenteric cyst sharply demarcated cystic mass with usually low intensity on T1-weighted and

high intensity on T2-weighted MR images.

Ecchordosis physaliphora It is located in the retroclival region and projects toward the intradural prepontine
cistern. The tissue appears hypotense on T1-weighted MRI and hypertense on T2-

weighted MRI with a lack of contrast enhancement.

Mucocele of the sphenoid sinus Signal intensities at MRI depending on their protein content and presence of as-

sociated infection. Rim enhancement may be seen as a marker of encapsulation.

Cyst of neurocysticercose . . .
y 4 Neurocysticercosis cysts often enhance and demonstrate surrounding edema or

gliosis.

Cystic tumors Cystic neoplasms often enhance and do not resemble CSFE.

Table 1: MRI characteristics of the main differential diagnostics of an epidermoid cyst of the clivus.

Conclusion

This case demonstrates the possibility of an epidermoid cyst arising in rare locations like the clivus, a complex structure capable of
hosting various uncommon lesions. Therefore, epidermoid cysts should be included in the differential diagnosis when assessing cystic
lesions in this area. The diagnosis of an intra-clival epidermoid cyst poses significant clinical challenges, where imaging, particularly MRI,

is essential for both accurate identification and long-term monitoring.

This study has several strengths. First, it provides a comprehensive analysis of intra-clival epidermoid cysts, incorporating various
imaging techniques to differentiate them from other cystic lesions. The findings are clinically relevant, enhancing the understanding of
rare cystic formations and aiding in accurate diagnosis and treatment planning. Additionally, the inclusion of multiple case studies allows
for a broader perspective on the variations and presentations of epidermoid cysts, thereby contributing to the existing literature. Howev-
er, the study also has limitations. It may be constrained by a small sample size, affecting the generalizability of the findings to a broader
population. As a retrospective study, it is subject to biases in data collection and may not account for all relevant variables influencing
outcomes. Furthermore, the reliance on specific imaging modalities might overlook other diagnostic methods, potentially limiting the

understanding of differential diagnoses.
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