
R a d i o l o g y  C a s e  R e p o r t s  1 8  ( 2 0 2 3 )  1 6 2 8 – 1 6 3 2  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Parasellar epidermoid cyst with unique 

radiological features: A case report and review of 

the literature 

✩ 

Sisi Wang, MD 

a , Chongxiao Liu, PhD 

b , Ashutosh Jung Rayamajhi, MD 

a , 
Cuiping Mao, PhD 

a , Qiujuan Zhang, MD 

a , ∗

a Department of Radiology, Xi’an Jiaotong University Second Affiliated Hospital, 157 West Fifth Road, Xi’an, Shannxi 
710004, China 
b Department of Neurosurgery, Xi’an Jiaotong University Second Affiliated Hospital, Xi’an, Shannxi 710004, China 

a r t i c l e i n f o 

Article history: 

Received 19 December 2022 

Revised 17 January 2023 

Accepted 18 January 2023 

Keywords: 

Brain tumor 

Epidermal cyst 

Hyperdense 

Parasellar 

Computed tomography 

Magnetic resonance imaging 

a b s t r a c t 

Intracranial epidermoid cysts (ECs) are encapsulated lesions lined by squamous cell epithe- 

lium and the most location is the cerebellopontine angle and appears with cerebrospinal 

fluid-like irregular mass. Occasionally, ECs present as high-density masses on computed to- 

mography and atypical features in magnetic resonance images in the unusual area, which 

makes the diagnosis difficult. Here, we report a case of a female subject who complained of 

episodic left facial convulsions for more than 3 months. Computed tomography plain scan 

revealed a large hyperdense parasellar mass with atypical magnetic resonance findings. In 

this report, we analyzed retrospectively the radiological characteristics and histopathology 

of the parasellar EC, thus increasing awareness about this unusual image features. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Intracranial epidermoid cysts, commonly referred to as
cholesteatomas, are rare benign intracranial lesions of the
brain that make up 0.2%-1.8% of all intracranial neoplasms,
even up to 7% of cerebellopontine angle tumors [1] . Although
the vast of epidermoid cysts are intradural, some of them
rarely are extradural. They are commonly located close
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to the skull base, along cisternal spaces, and attached to
adjacent neurovascular structures [2] . Stratified squamous
epithelium lines the thin walls of intracranial epidermoid
cysts, which are benign and have debris, keratin, cholesterol,
and water as their typical contents [3] . Most of them show
up as low-density lesions on computed tomography (CT)
scans, but occasionally they may appear as high-density
lesions, making diagnosis challenging. We report a case
of high-density parasellar epidermoid cyst on CT, which
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was also examined by multimodal magnetic resonance
imaging (MRI). By merging the cyst’s pathology and imaging
characteristics, the cyst’s contents are discussed. The imaging
features were evaluated in conjunction with earlier reports
to help radiologists better understand the condition, raise the
diagnostic bar, and prevent misdiagnosis. 

Case report 

A 39-year-old woman with periodic left facial convulsions for
more than 3 months with a mild headache, twitching of the
left masticatory muscle, difficulty opening her mouth during
the attack, and no accompanying dizziness, facial numbness,
nausea, or vomiting. She had undergone a partial thyroidec-
tomy 2 years prior for "papillary thyroid cancer with lymph
node metastases." The patient was admitted with a fever of
36.5 °C, a pulse rate of 90 beats per minute, a respiration rate of
20 breaths per minute, and a blood pressure reading of 123/89
mmHg. She was conscious, in a voluntary position, walking
normally, cooperating during the physical examination. The
Fig. 1 – The CT scan showed the cysts as density, well-demarcate
sagittal (B) view. Bone window showed that the mass causes com
destruction in coronal (C) and sagittal (D) view. 
heart, lungs, abdomen, or neurological system were all con-
firmed to be normal. Facial electromyography, lateral spread
response, and somatosensory evoked potential are approxi-
mately normal. 

In a precontrast CT scan, there is a circular, well-
circumscribed mass next to the left parasellar region with hy-
perdensity and patchy hypodensity that is not surrounded by
brain edema ( Figs. 1 A-D). The roughly well-defined lesion was
performed by multimodal MRI, including conventional MRI
plain scan, enhancement, diffusion-weighted imaging (DWI),
susceptibility-weighted imaging (SWI), arterial spin labeling
(ASL), magnetic resonance spectroscopy (MRS) and magnetic
resonance angiography (MRA). In MRI, the signal intensity of
the lesion showed heterogeneously high on T1-weighted se-
quence and heterogeneously low on T2-weighted sequence
and Fluid attenuated inversion Recovery (FLAIR). Correspond-
ing to the low-density on CT within the lesion showed hy-
pointense on T1-weighted image (T1WI) and hyperintense
on T2-weighted image (T2WI) and Fluid attenuated inver-
sion Recovery ( Figs. 2 A-C). There was no enhancement on
T1WI obtained after addition of contrast material ( Fig. 2 D).
Arterial spin labeling images ( Fig. 2 E) showed the tumoral
d lesion with low density striated shadows in axial (A) and 

pression of the surrounding bone but no signs of bone 
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Fig. 2 – The MRI images revealing a lesion that was mostly hyperintense on a T1-weighted (A) and hypointense on a 
T2-weighted (B) and Fluid attenuated inversion Recovery (C) image. There was no enhancement (D). ASL showed the 
decreased blood perfusion in the lesion area (E). The majority of tumor showed that the DWI (F) was significantly lower than 

that of normal brain parenchyma, and demonstrate an elevated ADC (G). No signal reduction area was found in SWI (H). 
MRS (I) was failed. No obvious abnormality was found in MRA (J). ADC, apparent diffusion coefficient; DWI, 
diffusion-weighted imaging; SWI, susceptibility-weighted imaging. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

blood perfusion was lower than that in the nontumor brain
parenchyma, which means the tumor lacks blood supply. The
majority of tumor showed that the DWI was significantly
lower than that of normal brain parenchyma, and demon-
strate an elevated apparent diffusion coefficient (ADC). The
small part of tumor had ADC and DWI similar to that of nor-
mal brain tissue ( Figs. 2 F and G). No signal reduction area
was found in SWI ( Fig. 2 H), which would rule out calcification
and hemorrhage. Magnetic resonance spectroscopy was failed
due to magnetic field in inhomogeneity of the parasellar re-
gion ( Fig. 2 I). The digital subtraction angiography (DSA) and
magnetic resonance angiography ( Fig. 2 J) showed no tumor
staining in intracranial mass and no obvious abnormalities in
arteries. 

The patient underwent “Left frontotemporal craniotomy
with left parasellar tumor resection” under general anesthe-
sia. Intraoperative findings showed that the tumor was lo-
cated in the parasellar region with white capsule and new
small blood vessels visible on the surface while its boundary
with surrounding brain tissue also appeared clear. Microscopi-
cally, the covering of the lesion was the parasellar dura mater,
suggesting that the lesion was epidural ( Fig. 3 A). When inci-
sion was made into the capsule, light yellow and brown “oil
like” viscous content was seen ( Fig. 3 B). It was accompanied
by yellow cholesterol crystal-like substance, which was lacked
blood supply and adhered to the bottom of the cyst ( Fig. 3 C).
Few crystal-like substances were sent to pathology. Photomi-
crographs of tissue samples obtained for pathological exami-
nation revealing the diagnosis of epidermoid cyst. The squa-
mous epithelium ( Fig. 4 A) and stratified keratin debris ( Fig. 4 B)
were classic pathological features showing of epidermoid
cysts. 
Discussion 

Intracranial epidermoid cysts are always located close to the
skull base, and the exact pathogenesis remains obscure. They
are extra-axial rather than midline [3] . Previous reported cases
of hyperdense intracranial epidermoid cysts (HIECs) mostly
occurred in the posterior fossa of females [4] . But subsequent
reports have shown that HIECs can also occur in rare places,
such as the parasellar area, cerebellum, clival region, brain-
stem, cerebello-pontine angle and lateral ventricle, etc. [5–9] . 

Most intracranial epidermoid cysts typically appear as ho-
mogeneous, low-density lesions on CT scans and present with
low signal intensity on T1-weighted sequences and high sig-
nal intensity on T2-weighted sequences on MRI scans [3] . The
hypotheses that could explain their imaging features one is
the solid cholesterol crystals, another is their content of CSF
[10] . However, the reason for unusual CT and MR imaging char-
acteristics of HIECs is not clear. Composition analysis of the
cystic fluid concluded that too low concentrations of calcium
and iron to explain the high CT density. The combination of
high protein content and high viscosity may be responsible
for the atypical imaging findings [6–8] . Some cases have re-
ported that hemosiderin deposition in cysts caused by con-
tinuous or intermittent bleeding of the lesions, which is the
cause of high T1 signal intensity [8,11] . Rare causes, such as
the presence of melanin deposits, large numbers of polymor-
phonuclear leukocytes and infection, were also thought to be
causes of atypical imaging findings [6,12] . The latest research
suggested that HIECs contenting high protein levels and vis-
cosity resulted in low T2 signal, while blood products resulted
in high T2 signal [13] . 
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Fig. 3 – Microscopically, the covering of the lesion was the parasellar dura mater (A). Cholesterol crystals and the contents of 
a yellowish oil-like capsule were seen under fiberscope (B). Close observation under neuroendoscopy showed that a small 
amount of residual cholesterol crystals adhered to the bottom of the cyst (C). 

Fig. 4 – Pathological examination revealing cholesterol crystals (A) and stratified keratin debris (B). H & E, original 
magnification × 200. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In our case, the main body of the tumor showed short T1
and T2 relaxation time. And calcification and bleeding were
excluded by no signal reduction area in SWI. Thus, based on
intraoperative findings and previous literature, we speculated
that the high signal on T1WI is mainly related to the high pro-
tein content in the cyst, while the low signal on T2WI may be
explained by the high viscosity of the cyst contents. Accord-
ing to the previous literature, intracranial epidermoid cysts
demonstrate an markedly hyperintense signal compared to
brain tissue and CSF on DWI because of the combination of
T2 and diffusion effects, especially the T2 penetration effect
rather than diffusion effects when ADC values were signifi-
cantly higher than other brain area [13,14] . It can be inferred
that the low signal on T2WI of the epidermoid cyst in this case
resulted in the low signal on DWI. 

HIECs located in the sellar region are normally misdiag-
nosed as other diseases, such as parasellar meningiomas,
thrombosed giant aneurysms, cavernous angioma, cranio-
pharyngioma, and teratoma. It is important to diagnose them
properly by taking the consideration of their locations and
imaging features before the operation. 

The epidermoid cyst in this case was similar to the parasel-
lar meningiomas on CT scan. However, meningiomas have sig-
nificant contrast enhancement and hyperplasia or erosion of
the neighboring bones [15] . 
Although the DSA results were normal in this case, the
aneurysm cannot be ruled out in this case according to the
location, morphology of the mass and CT density. DSA could
not be used for identification because the occluded aneurysms
cannot be seen by angiography. In aneurysms with thrombus
formation, MRI is better than DSA in displaying the actual tu-
mor size. The signal of thrombus varies greatly due to the
time and form of thrombosis: fresh thrombus shows high sig-
nal, while old thrombus shows low signal, stratified thrombus
shows high and low stratified or vortex signal [16] . 

The CT images of cavernous hemangiomas in sellar re-
gion showed circular, quasi-circular isodensity or mixed den-
sity lesion, which could be accompanied by calcification and
had clear boundaries. The lesions showed heterogeneous en-
hancement at the start and then became homogeneous over
time, and the vessels were thickened and tortuous. DSA is
more useful for demonstrating the feeding arteries and blood
supply of the masses [17] . 

Craniopharyngiomas are difficult to distinguish from epi-
dermoid cysts in sellar region. However, the cyst walls of cran-
iopharyngioma are thicker and uneven, and the cyst walls or
solid parts can be significantly enhanced by enhanced scan-
ning [18] . 

Teratoma is also one of the differential diagnoses, which is
more commonly calcified in general. 
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Conclusion 

HIECs are exceedingly rare lesions, especially with atypical
MRI images, including reversal of the typical T1 and T2 signal,
especially hypointense on T2, as well as a lack of restricted dif-
fusion in the unusual area [19] . Although high signal on DWI is
the main basis for distinguishing it from other tumors [14,20] ,
it is not totally applicable. It still needs to be considered in the
differential diagnosis for intracranial tumor as a novel entity.
Multimodal MRI should be fully taken full advantage of in di-
agnosis to infer the composition of cyst contents. 
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