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ABSTRACT

Primary intracranial melanomas are rare, especially in the primary cere-
bellopontine angle. We describe a patient with a presumed jugular foramen menin-
gioma that was found to be of melanotic origin at surgery. We followed this 26-
year-old woman with mild ataxia with serial imaging for 18 months after the initial
discovery of a cerebellopontine angle extra-axial mass. She developed worsening
symptoms of ataxia, dysphagia, and right-sided hearing loss. Magnetic resonance
imaging showed an interval increase in size of the mass. The lesion was thought
to be a meningioma with a dural tail that extended into the jugular foramen and
hypoglossal canal. She underwent preoperative angiography and attempted tumor
embolization, followed by resection via a transcochlear infratemporal approach.
At surgery the lesion was found to be heavily pigmented. Pathological analysis
was consistent with a low-grade melanoma. No primary extracranial site was
identified. One year after surgery the patient remains free of systemic disease or
recurrence.
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Primary intracranial melanoma tumors are
very rare. They have been described involving dif-
ferent intracranial locations, including a few cases at
the cerebellopontine angle (CPA).1–3 Histologically,

tumors of melanocytic origin range from benign
melanocytomas to malignant melanomas.2,4–7 This is
the first report of a presumed jugular foramen3,4/CPA
meningioma diagnosed as a primary melanoma.
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complete removal of all involved bone and invasive
tumor. Intraoperatively, the tumor was pigmented,
circumscribed, and avascular. A complete resection
was obtained with the sacrifice of the cranial nerves
IX, X, and XI, which were completely encased within
the tumor.

Histologic Examination

Frozen section revealed a melanotic tumor. Micro-
scopic examination revealed tumor infiltrating the
surrounding connective tissue. The nuclei exhibited
pleomorphism and hyperchromasia. Brown pigment
was seen within the tumor (Figs. 2A and B). Mi-
toses were difficult to find.The HMB-45 and S-100
markers showed marked positive staining of tumor
cells (Figs. 2C and D). The MIB-1 labeled less than
1% of the nuclei as positive (data not shown). The
response to epithelial membrane antigen was nega-
tive, and no basal lamina was seen on electron mi-
croscopy. A melanoma of the CPA was diagnosed.

Postoperative Course

Postoperatively, the patient developed right vocal cord
paralysis and continued to have difficulties swallow-
ing similar to her preoperative status. She received
an injection of the right vocal cord and a percuta-
neous endoscopic gastrostomy (PEG) was placed.
Her metastatic evaluation was negative. Ophthal-
mological evaluation had ruled out an intraocular
melanoma, and dermatological evaluation had ruled
out dermal melanotic lesion. Computed tomogra-
phy (CT) of the chest, abdomen, and pelvis failed
to reveal a primary melanoma. No adjuvant therapy
was given. Over the next 3 months, the patient’s swal-
lowing and ataxia improved, and the PEG tube was
removed. One year after surgery she remains free of
systemic disease or a recurrence at the site of resec-
tion. Her facial nerve function has improved to a
House-Brackmann level of IV, and her ability to

CASE REPORT

History and Examination

A 26-year-old, right-handed Caucasian woman with
a history of mental retardation and developmental
delay had a longstanding history of mild ataxia,
right-sided hearing loss, and dysphagia. The pa-
tient’s initial magnetic resonance imaging (MRI)
study revealed an extra-axial mass involving the right
CPA. A dural tail extended into the internal audi-
tory canal, jugular foramen, and hypoglossal canal.
The lesion was 3.4 � 2.3 � 2.5 cm and exerted mass
effect on the midbrain (Fig. 1). On T1-weighted
images the lesion was hyperintense. On T2-weighted
images it was homogeneously isointense (Figs. 1A
and B). It showed prominent enhancement after
gadolinium administration (Figs. 1C and D). A sec-
ond smaller dural-based lesion in the lateral aspect
of the right posterior fossa invaginated into the ad-
jacent cerebellum. It had the same signal character-
istics as the dominant lesion. The lesions were pre-
sumptively diagnosed as meningiomas.

The family was counseled and opted for ob-
servation. The patient was followed by serial imag-
ing 3 and 9 months after her initial visit. At the 9-
month follow-up, her symptoms had progressed and
the size of the tumor had increased on imaging. At
that point, the family decided to proceed with re-
section. Preoperative angiography revealed no tumor
blush or neovascularity associated with the lesions.
The right inferior petrosal sinus was embolized to
minimize intraoperative blood loss during opening
of the jugular bulb.

Operation

The tumor was excised via a transcochlear infra-
temporal approach. This approach was chosen be-
cause tumor was in the temporal bone anterior to
the internal auditory canal. By routing the facial
nerve posteriorly, the transcochlear approach allowed
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Figure 1 (A) Axial T1-weighted image, (B) axial T2-weighted image, (C) axial T1-weighted image with gadolinium, and
(D) coronal T1-weighted image with gadolinium show an extra-axial mass of the right CPA. A dural tail extends into the
internal auditory canal, jugular foramen, and hypoglossal canal. The lesion, 3.4 � 2.3 � 2.5 cm, exerted mass effect on
the midbrain. It was hyperintense on T1-weighted images and isointense on T2-weighted images with a homogeneous
appearance. After gadolinium administration it enhanced prominently. A second smaller dural-based lesion was found in
the lateral aspect of the right posterior fossa, invaginating into the adjacent cerebellum.
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Figure 1 (Continued) Axial (E) fast-spin echo and (F) fluid-attenuated inverted recovery images show little surrounding
edema.

swallow has returned to its level of preoperative
function. The second smaller dural-based lesion was
not removed and is unchanged on follow-up imaging.

DISCUSSION

Primary intracranial melanocytic lesions are very
rare.4 Their estimated incidence is 0.9 per 10 mil-
lion.8 They originate from melanocytes derived from
neural crest cells during early embryonic develop-
ment. Intracranially, primary melanomas have been
found in a variety of locations: lobar, posterior
fossa, pineal, and CPA.1–3,5,7,9,10 Primary melanocytic
tumors of the central nervous system (CNS) can be
classified into diffuse or localized diseases. Diffuse
disease, also referred to as leptomeningeal melanosis,
represents the diffuse infiltration of the subarachnoid
space of the brain and spinal cord by melanocytes.
The melanocytes are often associated with cuta-
neous melanosis such as giant pigmented nevi.

Localized disease suggests the melanocytes
are limited to a circumscribed part of the CNS.They

range from benign melanocytomas to malignant
melanomas. Melanocytoma cells are uniform and
well-differentiated, and they have a low nucleus-
to-cytoplasm ratio. They also exhibit low cellularity,
mild nuclear atypia, low mitotic activity, and a low
MIB-1 labeling index, and are not associated with
necrosis or invasion. In contrast, melanomas are
anaplastic. They exhibit high cellularity and a high
nucleus-to-cytoplasm ratio, marked nuclear atypia,
high mitotic activity, a high MIB-1 labeling index,
and are associated with necrosis or invasion. Histo-
pathologically, intermediate-grade melanocytic tu-
mors are classified between these two extremes.
Most melanocytic tumors stain positive for S-100
and HMB-45. S-100 is found in almost all mela-
nocytes. However, it is also present in other neural
crest-derived tumors (high sensitivity and low speci-
ficity). In contrast, HMB-45 stains many but not
all melanomas and seldom stains other tumor types
(high specificity and moderate sensitivity). Thus
the combination of the two forms a sensitive and
specific test for melanoma.

The clinical presentation of primary CNS
melanomas is similar to that of other brain tumors,
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Figure 2 Hematoxylin and eosin histo-
logical sections seen at magnification
(A) 10� and (B) 40�. Microscopic ex-
amination showed a tumor infiltrating
into the surrounding connective tissue.
The nuclei exhibited pleomorphism and
hyperchromasia. Brown pigment was
seen within the tumor, but mitoses were
difficult to find.

depending on their location. Diagnosis is obtained
by exclusion. Other sites of origin for the melanoma
must be eliminated through a thorough physical and
radiographic examination of other solid-organ sites.
Radiographically, melanomas are hyperdense on CT
with uniform or ring enhancement. This increased
density is associated with intratumoral hemorrhage.
MRI often reveals a hyperintense lesion on T1-
weighted sequences and a hypointense lesion on
T2-weighted sequences.11 The stable free radicals
within melanin are responsible for such MRI char-
acteristics. Nevertheless, the MRI signals of these

lesions vary widely, depending on the amount of
intratumoral hemorrhage.

The differential diagnosis of melanocytic le-
sions at the CPA includes primary and metastatic
lesions. Metastatic melanomas are the third most
common CNS metastasis, representing 9% of all
CNS metastases.2 However, metastatic melanoma
to the CPA is very rare; only a few cases have been
reported to date. Pigmented primary CNS tumors
involving the CPA include primary melanocytic
tumors, pigmented meningiomas, and pigmented
schwannomas.The histopathology of each is differ-
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Figure 2 (Continued) (C) The HMB-45
marker showed marked positive stain-
ing, with 40� hematoxylin counterstain.
(D) The S-100 markers also showed
marked positive staining of the tumor
cells. A CPA melanoma was diagnosed.

ent. Pigmented meningiomas often contain psam-
moma bodies, and they are positive for epithelial
membrane antigen. Pigmented schwannomas con-
sist of two cell types: Schwann cells and melanotic
cells. Basal lamina can also be seen on electron mi-
croscopy. The lesion in our patient had features
consistent with a primary melanoma. The diagno-
sis of melanocytoma was considered but ruled out
because of the atypical histological features.

The prognosis for patients with a primary
CNS melanoma is poor: 20% survive more than 12
months and 13.6% survive less than 1 month.4 The

mean length of survival does not seem to be influ-
enced by the duration of symptoms before diagno-
sis. The mean survival of patients who present with
a focal neurological deficit is significantly longer than
that of patients who present with signs of intracra-
nial hypertension (11.9 months compared with 7.0
months, respectively).1 Patients with tumors that can
be resected completely have the longest survival time.
In one study, the mean length of survival of patients
who have undergone gross total removal, biopsy and
subtotal removal, and no surgery was 19.58 ± 2.3
months, 9.30 ± 2.4 months, and 3.40 ± 0.7 months,
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respectively, and the difference between each group
was significant.4

In the treatment of primary CNS melanomas,
the usefulness of radiotherapy, chemotherapy, and
immunotherapy has not yet been established.12 In
metastatic CNS melanoma, radiosurgery and post-
operative radiation has been associated with some
success.12,13 Immunotherapy with agents such as in-
terleukin-2 and IF� (interferon �) has mostly been
ineffective because of the difficulty in crossing the
blood-brain barrier.2 Chemotherapy with drugs such
as temozolamide and dacarbazine has been reported
to offer some benefits in treating metastatic mela-
noma.14 Among CNS tumors, intracranial mela-
nomas represent a challenge for neurosurgeons be-
cause their clinical and radiological patterns can
mimic those of other tumors, such as meningioma in
our case. To date the preferred treatment is surgery
and the role of adjuvant therapy is unknown. Our pa-
tient has received no adjuvant therapy and remains
free of recurrent disease. If a recurrence develops,
surgery, stereotactic radiosurgery, or both will be con-
sidered.
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Commentary

The authors describe the unusual case of a
primary malignant cerebellopontine angle melanoma
that was presumed to be a meningioma involving
the jugular foramen and internal auditory canal at
presentation. The appropriate management for this
unusual case would likely not be readily apparent to
most neurosurgeons and neurotologists. The au-
thors achieved a gross total resection at the cost of
sacrificing cranial nerves IX, X, and XI. Preopera-
tive embolization of the inferior petrosal sinus was
performed apparently to reduce blood loss when
the jugular bulb was opened. Why the bulb was
opened is not entirely clear. Whether occluding
this sinus would limit blood loss in this situation is
questionable. It seems that this strategy would only
further obstruct venous outflow and increase peri-
tumoral edema.

During surgery, the authors presumably lacked
a histologic diagnosis. If the lesion was presumed
to be a metastatic melanoma or meningioma, why
did they sacrifice cranial nerves IX, X, and XI? If
we treated either a metastatic lesion or a menin-
gioma, we would preserve the cranial nerves and



perform a subtotal resection and plan postoperative
radiosurgery. Perhaps it is fortuitous that the au-
thors decided to sacrifice these cranial nerves.

Finally, we disagree with the authors’ surgical
approach to this lesion. We would use a retrosig-
moid or translabyrinthine approach instead of the
transcochlear approach. The former would preserve

facial nerve function and allow adequate exposure
of the jugular foramen and internal auditory canal.
If drilling of the occipital condyle or modified far-
lateral extension were required, it also could easily
be performed with the retrosigmoid approach.

Randall W. Porter, M.D.1
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