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Summary: We report a case of primary diffuse meningeal
melanomatosis, a rare variant of primary malignant mel-
anoma of the CNS, in a 68-year-old woman. The disease
mimicked intracranial hypotension syndrome and was di-
agnosed only at autopsy (CSF cytologic results were nega-
tive). CT revealed hydrocephalus with effacement of the
cerebral convexity sulci and abnormal contrast enhance-
ment in the right sylvian and frontoparietal fissures,
whereas MR imaging showed diffuse marked dural and
leptomeningeal contrast enhancement. In retrospect, these
nonspecific findings correlated with the extensive lepto-
meningeal invasion in the cerebral hemispheres, brain
stem and spinal cord. The clinical, radiologic, and patho-
logic features of diffuse meningeal melanomatosis are re-
viewed.

Primary diffuse meningeal melanomatosis is a rare
variant of malignant melanoma of the CNS that
seems to arise directly from melanocytes within the
leptomeninges (1). Despite the use of CT, contrast-
enhanced MR imaging, and CSF cytology, the disease
can be difficult to recognize. In fact, meningeal mel-
anomatosis may be radiologically and clinically con-
fused with diffuse leptomeningeal neoplasms or, as in
the present case, with intracranial hypotension syn-
drome.

Case Report

Clinical History
A 68-year-old woman without any relevant clinical history

was admitted to the hospital in October 1996 because of head-
ache, vomiting, mental deterioration, and a gait disturbance.
Neurologic examination showed mental slowness, poor concen-
tration and memory, a short-stepped gait, and lower limb weak-
ness with bilateral Babinski signs. Fundoscopy revealed ill-

defined optic disks. Cranial CT scans revealed hydrocephalus
with effacement of the cerebral convexity sulci and abnormal
contrast enhancement in the right sylvian and frontoparietal
fissures (Fig. 1A and B). Intracranial monitoring revealed in-
creased ventricular CSF pressure. Analysis of the CSF did not
reveal neoplastic cells. Obstructive hydrocephalus was diag-
nosed. A right-sided parietal ventriculoperitoneal CSF shunt
was created in December 1996.

In November 1997, cranial MR imaging showed no abnor-
malities, although the T1- and T2-weighted images showed
small ventricles. After the intravenous administration of con-
trast material, diffuse marked dural and leptomeningeal con-
trast enhancement was observed (Fig 1C and D). Five months
later, she complained of episodic headaches that were relieved
by lying down. Because of the suspicion of intracranial hypo-
tension, the CSF shunt valve was substituted with a program-
mable valve in February 1999. Despite the disappearance of the
headaches, cranial MR images still showed small ventricles and
abnormal diffuse enhancement of the dura mater and lepto-
meninges. The patient’s mental faculties and gait progressively
deteriorated, and sporadic partial seizures occurred. In August
1999, she fractured her left femur. In September 1999, plain
cranial CT scans (Fig 1E) revealed tiny ventricles and bilateral
symmetric hypoattenuating areas in the subinsular white matter
and external capsules. The patient died of bronchopneumonia
1 month later.

Pathologic Findings
Skin examination did not reveal abnormal pigmented le-

sions. General necroscopy showed bilateral pneumonia. The
postfixed brain weighed 1140 g. No gross abnormality of the
intracranial or spinal dura was seen. The cerebral hemispheres
were swollen, with mild transtentorial uncus herniation. On
macroscopic examination, the leptomeninges over the base of
the brain were diffusely thickened and embedded in a dark
tissue that covered the circle of Willis (Fig 2A) and extended
bilaterally to the temporal lobes and orbitofrontal cortex. A
thick brown coat of tissue filled the entire spinal subarachnoid
spaces, obscuring the spinal cord and cauda roots (Fig 2B).
Coronal sections of the brain revealed small ventricles and
diffuse, almost symmetric areas of brown pigmentation in the
cortical layer under the leptomeninges coating (Fig 2C). Re-
moval of the spinal cord revealed a small, dark nodule within
the dorsal column. No evidence of a primary melanoma was
found elsewhere.

Microscopic examination of routinely fixed and stained
brain specimens revealed diffuse leptomeningeal infiltration by
small epithelioid cells in the cerebral hemispheres, brain stem,
and spinal cord. The tumor cells showed vesicular nuclei with
prominent nucleoli and dusty cytoplasmic pigment. The neo-
plastic cells invaded the underlying brain tissue, spreading
along the Virchow-Robin spaces around the cortical blood
vessels (Fig 2D).

The immunohistochemical findings were diagnostic of ma-
lignant melanoma. In particular, the neoplastic cells were
strongly positive for S-100, vimentin, and HMB-45, but they
were negative for glial fibrillary acid protein and cytokeratins.
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Because of the absence of other systemic localizations, primary
diffuse meningeal melanomatosis was diagnosed.

Discussion
The CNS and meningeal coverings can be affected

by a wide variety of melanocytic lesions ranging from
diffuse melanosis and well-differentiated melanocyto-
mas to primary malignant melanomas (2). The latter
can occur either as a diffuse leptomeningeal prolifer-
ation or as discrete masses anywhere in the CNS
(most often in the posterior fossa and in the spinal
canal).

Primary diffuse meningeal melanomatosis, a rare
variant of primary malignant melanoma, results from
the spread of malignant melanocytes into the lepto-
meninges and Virchow-Robin spaces, with superficial
invasion of the brain. The tumor is derived from
leptomeningeal melanocytes, which have a neuroec-
todermal origin (3), as do cutaneous melanocytes.
Leptomeningeal melanocytes are normally found in
the pia arachnoid that covers the base of the brain,
the caudal medulla, and cervical spinal cord. Primary

diffuse meningeal melanomatosis is more common in
adults (3) than in children (in whom it is sometimes
associated with multiple or extensive pigmented skin
lesions and often transmitted as an autosomal domi-
nant trait [4]).

Clinically, the antemortem diagnosis of primary
diffuse meningeal melanomatosis is notoriously diffi-
cult. It may be established by means of cytologic
examination of the CSF (5). Nevertheless, in the ab-
sence of a tumoral lesion on CT or MR images, the
isolated neoplastic cells in the CSF can easily escape
recognition (6), as in our case. Furthermore, primary
diffuse meningeal melanomatosis can clinically mimic
a wide variety of other conditions, including lym-
phoma, leukemia, metastatic carcinoma, subacute
meningitis, viral encephalitis (5), and idiopathic hy-
pertrophic cranial pachymeningitis (7).

The clinical presentation of our patient was consis-
tent with her obstructive idiopathic hydrocephalus.
The postural headache that occurred after CSF shunt
placement was presumably related to intracranial hy-
potension secondary to hypoperfunctioning CSF

FIG 1. Primary diffuse meningeal melanomatosis in a 68-year-old woman.
A and B, At presentation, contrast-enhanced cranial CT scans show dilatation of the lateral (A) and third (B) ventricles, with effacement

of the cerebral convexity sulci (in A). Abnormal contrast enhancement is present in the right sylvian fissure (arrow in B) and in the right
frontoparietal region.

C and D, Twelve months after the placement of a ventricular CSF shunt with a right parietal approach, cranial axial (C) and coronal
(D) T1-weighted spin-echo MR images (TR/TE, 580/14) obtained after the intravenous administration of gadopentetate dimeglumine
show small lateral and third ventricles and diffuse dural and leptomeningeal enhancement.

E, Plain cranial CT scan obtained 1 month before the patient’s death shows tiny ventricles and symmetric areas of hypoattenuation
(arrows) in the subinsular white matter and external capsules. This finding was probably due to neoplastic encasing of the penetrating
arteries.
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drainage. Despite effective ventricular CSF drainage,
as demonstrated with MR imaging and CT, mental
and motor deterioration and partial seizures devel-
oped. In retrospect, these manifestations can clearly
be attributed to diffusion of the disease in the sub-
arachnoid spaces and invasion of the subpial cerebral
cortex (as appreciable in Fig 1D). Brain or meningeal
biopsy is often the only definitive diagnostic proce-
dure in cases of suspected primary diffuse meningeal
melanomatosis (8). Despite the deterioration of our
patient’s condition, such an invasive procedure was
not deemed appropriate in the absence of cytologic
evidence of malignancy. In cases in which a biopsy
sample is obtained, immunohistochemical and elec-
tron microscopic procedures can facilitate the identi-
fication of malignant melanoma cells and therefore
the antemortem diagnosis (9). Nevertheless, recogni-
tion of HMB-45 or S-100 protein or both do not in
themselves allow a definitive diagnosis, because their
expression can also be observed in several nonmela-
notic tumors of the nervous system, including malig-
nant Schwannomas, gliosarcomas, and many meta-
static carcinomas (10).

The radiologic features of dural and leptomenin-
geal contrast enhancement in our patient were com-
pletely nonspecific. Radiologically, the differential di-
agnosis is extensive and includes the following:
meningeal carcinomatosis and diffuse leptomeningeal
oligodendrogliomatosis (clinically identical but with
contrast enhancement restricted to the leptomenin-
ges) (11, 12); infectious conditions (radiologically
similar but clinically different) (11); transthyretin
amyloidosis (with contrast enhancement in the lepto-
meninges and distinct clinical features [eg, polyneu-
ropathy, vitreal deposits, cardiomyopathy, and a
much slower evolution]) (13); idiopathic hypertrophic
cranial pachymeningitis (contrast enhancement re-
stricted to the dura but with similar clinical features)
(7); and skull and dural metastasis (contrast enhance-
ment restricted to the dura and similar clinical fea-
tures) (11). In our case, the MR imaging findings in
the intracranial dural and leptomeningeal enhance-
ment were erroneously interpreted as correlating with
the clinical features of intracranial hypotension syn-
drome; however, the contrast enhancement pattern
remains confined to the dura mater (11, 14, 15).

FIG 2. Brain images.
A, Basal view of the brain. The leptomeninges over the base of the brain are dark and thickened. The left temporal lobe shows several

discrete black nodules of varying size. Mild uncus herniation indicates the presence of brain edema.
B, Opening of the dura mater of the spinal cord reveals brown neoplastic tissue. This tissue is visible through the arachnoid membrane

and fills the entire subarachnoid space, completely obscuring the underlying spinal cord from view.
C, Coronal section of the cerebrum at the level of the mammillary bodies reveals extensive laminar brown coloration of the cortex. The

overlying leptomeninges appears thickened and brown.
D, Spreading of neoplastic cells along subpial, perivascular, and Virchow-Robin spaces into the cerebral cortex (arrows). The cells are

polygonal with a dusty cytoplasmic pigment (hematoxylin-eosin, original magnification �25).
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Thus, the diagnosis of primary diffuse meningeal
melanomatosis was established at postmortem exam-
ination (no clinical, radiographic, or necroscopic evi-
dence of primary melanoma was found elsewhere).
On pathologic grounds, the distinction of primary
diffuse meningeal melanomatosis from diffuse mela-
nosis and well-differentiated melanocytoma must be
made on the basis of topographic, gross, and histo-
logic features. In diffuse melanosis, proliferating me-
lanocytes diffusely involve the leptomeninges but
without frank invasion of the brain. On the other
hand, melanocytoma appears as a solitary, variably
pigmented mass of the spinal and basilar leptomenin-
ges resembling pigmented meningioma with minimal
cytologic atypia. In our case, postmortem examina-
tion revealed diffuse infiltration of the leptomeninges
and the underlying cerebral cortex by malignant neo-
plastic melanocytes (Fig 2D).

Histologically, primary diffuse meningeal melano-
matosis can mimic a wide variety of other lesions (16),
including brain metastases from a malignant mela-
noma of the skin. The diffuse pattern of growth com-
monly found in primary melanomas of the CNS (eg,
diffuse meningeal melanomatosis) sharply contrasts
with the localized presentation most often found in
metastatic melanoma (6). Nevertheless, the diagnosis
of metastatic malignant melanoma is generally based
on the clinical finding of an extracerebral primary
melanoma. The polygonal neoplastic cells with dusty
cytoplasmic pigment seen in our case are typical of
malignant melanoma (Fig 2D). The diagnosis of men-
ingeal melanomatosis depended on the diffuse
growth pattern and the absence of other malignant
melanomas elsewhere.

Little is known about the radiologic-pathologic cor-
relation in primary diffuse meningeal melanomatosis.
The correlation that we recorded in the brain was
striking. Indeed, a substantial match was found be-
tween the extent of neoplastic spread at autopsy and
both the superficial extension and the depth of the
leptomeningeal contrast enhancement.

Conclusion

The sequence of radiologic findings recorded in
our patient may provide tentative indications regard-
ing the natural history of primary diffuse meningeal
melanomatosis, at least as far as the present case is
concerned. We initially observed diffuse enhance-
ment in the leptomeninges covering the right cerebral

hemisphere. Subsequently, contrast enhancement ex-
tended first to the entire brain (12 months after pre-
sentation) and then to the spinal leptomeningeal
coating (at 29 months). Finally, symmetric hypoat-
tenuation appeared in the region of the basal fore-
brain (at 35 months), presumably as a result of neo-
plastic encasing of the penetrating arteries.
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