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a b s t r a c t 

We report a case of a primary intracranial squamous cell carcinoma (SCC) of the cerebello- 

pontine angle extending through the internal auditory canal, with the unusual presentation 

of a completely cystic lesion with no diffusion restriction, internal necrotic-hemorrhagic 

changes and peripheral enhancement, mimicking a cystic acoustic schwannoma. The lack 

of diffusion restriction and the peripheral enhancement along the lesion, 2 unique find- 

ings, supposedly reflected complete cancerization of the epidermoid cyst from which the 

SCC originated. We discuss the differential diagnosis and review the literature on primary 

intracranial SCC. 

© 2022 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 are benign lesions that can
very rarely undergo malignant transformation into squamous
Abbreviations: SCC, Scuamous Cell Carcinoma; CPA, Cerebello-ponti
Imaging; ADC, Apparent Diffusion Coefficient. 
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cell carcinoma (SCC) [1] . Imaging presentation of primary
intracranial SCCs arising from an epidermoid cyst can vary:
the diffusion restriction usually attributed to the benign
epidermoid cyst can be variably present in the malignant
component of the lesion [2] . Ring enhancement is a non-
specific sign of cancerization of an epidermoid cyst [3] .
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Fig. 1 – (A) Axial balanced steady-state sequence shows a cystic lesion of the right CPA, containing a blood-fluid level (red 

arrow). (B) T1-weighted post-contrast axial images show peripheral enhancement (red arrows). (C) DWI axial images and (D) 
the ADC map show absent diffusion restriction (red circles). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Differential diagnosis includes cystic lesions of the cerebello-
pontine angle (CPA), such as arachnoid cyst, cystic acoustic
schwannoma and ependymoma [4] . 

We report a case of primary intracranial SCC of the CPA,
mimicking an acoustic cystic schwannoma and discuss the
differential diagnosis with cystic lesions of the CPA. 

Case report 

All procedures performed in the study involving human par-
ticipants were in accordance with the ethical standards of the
institutional and/or national research committee and with the
1964 Helsinki Declaration and its amendments or comparable
ethical standards. 

An 80-year-old woman presented with progressive right
facial palsy and hypoesthesia of the right hemiface. She
underwent a CT scan showing a hypodense extra-axial ex-
pansive lesion of the right CPA. MRI with contrast showed a
cystic lesion of the right CPA, containing a blood-fluid level
and scattered thin septa ( Fig. 1 A) covered with hemoglobin
breakdown products, peripheral enhancement ( Fig. 1 B) ex-
tending along the septa and no diffusion restriction ( Figs. 1 C
and D). The lesion extended through the right internal au-
ditory canal causing moderate mass effect on the right CPA,
the cisternal portions of the cranial nerves V, VII, and VIII and
on the right posterior communicating arteries without any
significant change of the arterial caliber. No previous imaging
was available for comparison. 

Because of the location of the cystic lesion, its extension
through the internal auditory canal and the absence of dif-
fusion restriction, our retained hypothesis was of a cystic
schwannoma of the CPA. 

The patient underwent partial resection of the lesion about
2 months after the MRI. Pathology showed a keratinizing
SCC. Immunohistochemical staining for p16 was negative. A
PET/CT was acquired after the surgery and showed a hyper-
metabolic lesion of the right CPA, but no other lesion poten-
tially representing a primitive tumor. Moreover, clinical exam-
ination by the otorhinolaryngologist did not find any lesion
compatible with a primary SCC. 

The follow-up MRI acquired 5 months later showed a large
tumor residual in the right CPA ( Figs. 2 A and B). The CT scan
with contrast performed 1 year later shows tumor progression
with bone lysis of the petro-clival junction ( Fig. 2 C) and inva-
sion of the cavernous sinus ( Fig. 2 D). 

Discussion 

Intracranial epidermoid cysts are congenital lesions that de-
velop from ectodermal remnants during neuroembryogenesis
representing 0.2%-1.8% of all intracranial tumors and 7% of
CPA tumors [5] . 
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Fig. 2 – The axial (A) and coronal (B) T1-weighted post-contrast images show a large SCC residual in the right CPA after 
partial resection (red circles). The axial (C) and coronal (D) CT scan images with contrast show marked tumor progression 

with bone lysis (C, red arrow) of the petro-clival junction. This invades the cavernous sinus (D, red arrows). 

Table 1 – Garcia‘s and Hamlat’s criteria for diagnosing primary intracranial SCC. 

Garcia’s criteria [ 6 ] 
1. Restriction to intracranial, intradural compartment 
2. No invasion or extension beyond the dura, cranial bones, or intracranial orifices 
3. No communication with middle ear, air sinuses, or sella turcica 
4. No evidence of nasopharyngeal tumor 
Hamlat’s additional criteria [ 7 ] 
5. Presence of a benign squamous cell epithelium within the malignant tumor 
6. Exclusion of metastatic carcinoma 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SCC of the brain is rare and mostly found secondary to
metastasis of a primary tumor in the body or direct spread of
a head or neck tumor via neural foramens. Malignant trans-
formation of an epidermoid tumor is a very rare entity that
occurs in the site of the primary lesion. The underlying mech-
anism causing malignant transformation is not well known,
but chronic inflammation with cystic rupture, subtotal resec-
tion of the cyst may be potential factors [3] . 

According to Garcia et al. and Hamlat et al., true malignant
transformation into SCC can only be classified as primary in-
tracranial if it satisfies 6 criteria ( Table 1 ) [ 6 ,7 ]. 

Diffusion Weighted Imaging (DWI) can usually identify epi-
dermoid cysts from brain parenchyma and surrounding cere-
brospinal fluid spaces. Cancerized parts of epidermoid cysts
tend to show a lower DWI signal than benign epidermoid
cysts; the DWI findings of the carcinomatous mass is, in fact,
probably attributable to central necrosis and might be useful
to distinguish between benign epidermoid cysts and cancer-
ous part [ 2 ,3 ,9 ]. In the current case, the cystic lesion of the right
CPA did not show any diffusion restriction, whereas it con-
tained a fluid-hemorrhagic level suggesting internal bleeding
likely do to necrotic-hemorrhagic changes. We assume that,
because of the lack of diffusion restriction, the epidermoid
cyst from which the malignant transformation took origin was
completely substituted from its cancerized portion. 

Enhancement is a sign of malignant transformation of
epidermoid cysts which usually present in the form of a
ring-enhancing nodule along the residual epidermoid cyst
[ 1 ,3 ,8 ]. However, enhancement is a non-specific sign of ma-
lignant transformation because inflammation due to rup-
ture of the epidermoid cysts can manifest with enhance-
ment of the cyst’s wall and adjacent edema. In the present
case, we observed linear peripheral enhancement along the
entire lesion and its internal septa, another finding sug-
gesting possible complete cancerization of an epidermoid
cyst. 
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Lack of diffusion restriction, the peripheral enhancement
along the entire lesion and extension into the internal acous-
tic canal made us initially suspect a cystic acoustic schwan-
noma with hemorrhagic transformation. Acoustic schwan-
nomas are noncalcifying solid tumors that typically demon-
strate high signal on T2-weighted MR images and marked and
consistent enhancement after contrast administration. Cys-
tic changes within the tumor and extramural/arachnoid cysts
may be associated with acoustic schwannomas. Schwanno-
mas are usually microcystic but may coalesce to form larger
cysts. The T1 and T2 signal within the cysts is related to tu-
moral necrotic material, blood products or colloid fluid. Pe-
ripheral enhancement surrounding the intramural cysts after
contrast administration may be related to the enhancement
of the enveloping tumor and/or the inflammatory reaction to
the cyst’s content [9] . 

Other cystic lesions of the CPA without diffusion restric-
tion are arachnoid cysts and ependymoma. Arachnoid cysts
are pouchlike intra-arachnoid masses of uncertain origin
filled with CSF. Their attenuation and signal intensity match
those of CSF almost exactly and show no enhancement [4] .
Ependymomas are markedly heterogeneous due to calcifi-
cation, hemorrhage, cystic components, or necrosis and en-
hance avidly and irregularly [4] . Ependymomas of the poste-
rior cranial usually arise in the fourth ventricle and its lateral
recesses and may extend into the CPA by means of an exo-
phytic component. However, an extra-axial origin directly in
the CPA is also possible. 

Conclusions 

We report a rare case of a primary SCC of the right CPA mim-
icking a cystic acoustic Schwannoma because of the lesion ex-
tending through the internal auditory canal, without diffusion
restriction and showing peripheral enhancement surrounding
the entire cystic lesion. These characteristics suggest possible
complete cancerization of a benign epidermoid cyst and have
not been reported in previous studies. 

The relevance of this case report lies in the ambiguous pre-
sentation of a rare pathology, which must be taken into ac-
count in clinical practice in order not to miss the diagnosis of
a malignant and rapidly progressive disease. 
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