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Primary Intracranial Squamous Cell Carcinoma in the
Brain Stem with a Cerebellopontine Angle Epidermoid
Cyst
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INTRODUCTION

Intracranial epidermoid cysts are histologically benign
and slow growing congenital neoplasms. They account for
only 0.2 to 1.8% of all intracranial tumors5,13,15). Primary
intracranial squamous cell carcinomas are extremely rare
and usually arise from malignant transformation of benign
intracranial epidermoid and dermoid cysts6,7,9,12,16). They are
most commonly found in close proximity to the precursor
lesions, with most reported cases involving the cerebello-
pontine angle (CPA). The CPA is also the preferential site
for epidermoid cysts7,16). This report describes a rare case of
primary intracranial squamous cell carcinoma in the brain
stem with a CPA epidermoid cyst. We describe its clinical,
radiological, operative, and pathological features.

CASE REPORT

A 72-year-old female presented with progressive right

hemifacial sensory loss. Diffusion-weighted magnetic
resonance imaging (MRI) revealed a high signal intensity
(SI) lesion in the right CPA region, and a low SI lesion in
the adjacent brain stem. A T1-weighted gadolinium-
enhanced MRI showed an intra-axial ring-enhanced mass in
the brain stem. After 2 months, a left hemiparesis was
developed and a follow-up MRI revealed that the brain stem
lesion was larger than before. The lesion was compressing
both the brain stem and cerebellum (Fig. 1A, B).

After a whole-body positron emission tomography scan
confirmed the absence of metastasis, a surgical resection
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Fig. 1. A : Preoperative axial diffusion-weighted magnetic resonance
image showing high signal intensity at the right cerebellopontine angle
lesion (white arrow). B : Axial T1-weighted MR gadolinium-enhanced
image showing an intra-axial ring-enhanced mass on the right brain stem.
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was performed (Fig. 2). Intraoperatively, the CPA mass
appeared to be a typical epidermoid cyst. It connected to
the intra-axial mass of the brain stem. The CPA epider-
moid cyst was completely and easily removed. However,
the cystic wall of intra-axial tumor was relatively firm and
could not be completely resected due to its adhesion with
the cerebellum and brain stem (Fig. 3). Thus, the cystic

wall was partially removed, and a yellowish clear fluid was
drained. Histological findings of the CPA epidermoid cyst
showed multiple layers of squamous epithelial lining and
keratinization, entirely consistent with a benign epidermoid
cyst (Fig. 4A). Meanwhile, the histological findings of the
brain stem tumor showed an atypical cyst with a squamous
epithelial lining and pleomorphic nuclei (Fig. 4B). After
surgical resection, the left hemiparesis and difficulty in
swallowing were improved. The patient received intensity-
modulated radiotherapy (IMRT) with a total dose of 5,400
cGy in 30 fractions. After 12 months, the tumor has remain-
ed stable according to follow-up MRI. This leads us to
believe that local tumor control has been working (Fig. 5).

DISCUSSION

Intracranial epidermoid cysts are well-differentiated cystic
lesions along the cistern. These tumors are thought to arise
between the third and fifth week of embryonic devel-
opment if squamous epithelial remnants are included in the
neural tube when the neural tube separates from the

ectoderm2). Intracranial squamous cell
carcinoma can develop from metas-
tasis, direct extension from the cranial
base and malignant transformation of
a benign cyst. However, most cases of
primary intracranial squamous cell
carcinoma derive from an epidermoid
cyst. Hamlat et al.8) have reviewed the
mechanisms of malignant transfor-
mation of benign epidermoid cysts. In
general, these mechanisms of this
transformation remain unclear. Some
potential mechanisms include a chro-
nic inflammatory response due to rep-
eated cystic rupture, or a subtotal
resection of the cystic wall1).

Primary intracranial squamous cell
carcinomas have been classified into
five groups9). These five groups include
an initial malignant transformation of
an epidermoid cyst, malignant trans-
formation from a remnant epidermoid
cyst, malignant transformation with
leptomeningeal carcinomatosis, squa-
mous cell carcinoma from other ben-
ign cysts, and other malignancies
arising from the benign cysts6). Accord-
ing to these classifications and mec-
hanisms, we postulate that our case
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Fig. 4. A : Histopathological finding showing multiple layers of squamous epithelium lining and
keratinization consistent with a benign epidermoid cyst (H&E, 100). B : The cyst contains high
cellular area with enlarged pleomorphic and hyperchromatic nuclei, which is a component of poorly
differentiated squamous cell carcinoma (H&E, 100).
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Fig. 3. (A) Intraoperative findings showing a typical epidermoid cyst (yellow arrow) and VII and VIII
cranial nerve complex (white arrow), and (B) an adhesive and infiltrative malignant cyst on the brain
stem (yellow arrow) after the rupture of the cyst. 

A B

Fig. 2. Preoperative positron emission tomograpy images showing a
hypometabolic state at the cerebellar peduncle and no definite hyper-
metabolic lesion that suspects the metastatic lesion in the whole body.
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can be classified as the initial malignant transformation of an
epidermoid cyst due to a chronic inflammatory stimulation
caused by repeated cystic rupture. On MRI, the SI of the
benign epidermoid cyst is generally similar to that of
cerebrospinal fluid, which shows a very low signal on T1-
weighted images and a very high signal on T2-weighted
images4). Usually, diffusion-weighted imaging (DWI) enables
one to distinguish epidermoid cysts from the brain
parenchyma and surrounding cerebrospinal fluid spaces10,17).
Nawashiro et al.14) have reported the differences between a
benign epidermoid cyst and malignant transformation on
DWI.  According to this report, benign epidermoid cysts
have a very high SI on DWI, while a highly malignant
transformation has a low SI on DWI and a ring-like
enhancement on T1-weighted gadolinium-enhanced MRI.
Similarly, our patient had shown a low SI and ring-enhanced
lesion in the brain stem and a high SI lesion in the CPA
simulatneouly. Based on this finding, we speculate that
primary intracranial squamous cell carcinoma originates
from malignant transformation of the epidermoid cyst.
Primary intracranial squamous cell carcinoma arising from
malignant transformation of the benign epidermoid cyst is
shown by enhancement on MRI after administering contrast
medium and by rapid growth13,15,16). In our case, MRI
revealed a rapidly growing lesion with the capsular enhance
ment at the cerebellum and pons. These findings suggest a
malignant tumor.

Pathologic findings of malignant epidermoid cysts include
cytological atypia and stromal invasion. Many reports
describe a benign epidermoid cyst as having multiple keratin
debris, squamous epithelium and lacking malignant cells3,16).
Meanwhile, primary intracranial squamous cell carcinomas
have poorly differentiated abnormal cells with pleomorphic
nuclei10,12). Our case involved an atypical cyst lined by

squamous epithelial cells. This
squamous cell epithelium could not be
seen on the neoplasm of the central
nervous system.

The complete surgical removal of
the squamous cell carcinoma of the
brain stem is limited because the
tumor adheres strongly to the brain
parenchyma, cerebral vessels, and
particularly the brain stem. Thus,
aggressive removal of the tumor may
cause severe neurological deficit16).
Radiotherapy is recommended as a
palliative treatment for residual
squamous cell carcinoma after surgical
resection. The survival rate is increased

in those receiving radiotherapy compared to those who
have no further palliative treatment following the
surgery9,15). In our case, subtotal removal of the tumor was
performed along with the postoperative IMRT for the
residual mass in the brain stem. After adjuvant therapy,
disease has not progressed for 12 months.

The modalities of adequate chemotherapy have been
examined in various studies, but the effectiveness remains
uncertain9). Recently, stereotactic radiosurgery has also been
used in some cases with good survival benefits11,16). We have
reported a rare case of primary intracranial squamous cell
carcinoma in the brain stem with a CPA epidermoid cyst. We
speculate that this squamous cell carcinoma may have
developed due to a chronic inflammatory response by the
adjacent epidermoid cyst. The combination of subtotal
resection and radiotherapy may be useful for local tumor
control. However, longer follow-up periods with more patients
are needed to fully validate the efficacy of these treatments.

CONCLUSION

Primary intracranial squamous cell carcinomas should be
considered in the differential diagnosis of a cystic lesion in
the brain stem with a CPA epidermoid cyst. Aggressive
attempts to remove squamous cell carcinoma in the brain
stem can result in significant morbidity and mortality. In
our case, IMRT after subtotal resection appears to have
provided good tumor control. Therefore, radiotherapy for
residual squamous cell carcinoma is likely to be a good
adjuvant treatment.
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Fig. 5. A : Axial diffusion-weighted magnetic resonance (MR) image obtained one year after
operation and radiotherapy reveals that the right cerebellopontine angle epidermoid cyst has been
totally removed. B : Axial T1-weighted MR gadolinium-enhanced image reveals that the remaining
tumor is stable.
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