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Neurocutaneous Melanosis and Temporal Lobe Tumor in a Child: MR Study

The concept of neurocutaneous melanosis was described in 1948
by Van Bogaert [1] as a nonfamilial neuroectodermal dysplasia, but
the first report of an individual with stigmata of neurocutaneous
melanosis was made by Rokitansky [2] in 1861. The criteria to be
met for diagnosis are large multiple pigmented skin nevi (more than
20 cm in diameter) with an excess of melanotic cells in the leptomen-
inges, no malignant melanomatous transformation of the involved
skin, and no evidence of malignant melanoma in any organ other than
the nervous system.

Until recently, diagnosis of involvement of the leptomeninges was
impossible in vivo. MR imaging can be used now to diagnose such
an involvement. The patient reported here is extremely unusual: He
had typical skin involvement, but his intracerebral melanoma did not
involve the leptomeninges. MR showed an unusual signal appear-
ance, probably associated with the degree of enhancement of para-
magnetic relaxation, that allowed us to diagnose a melanotic tumor
even though the expected leptomeningeal involvement was absent.

Case Report

The patient has been observed since his birth because of multiple
congenital giant hairy skin nevi on his buttocks and back (Fig. 1A).
He was asymptomatic until the age of 4 years, when he experienced
multiple episodes of complex partial seizures. Clinical examination
showed a normal child with no neurologic deficit. Electroencephalog-
raphy showed abnormal electrical activity in the right temporal region.
CT showed a hyperdense noncalcified, nonenhancing right temporal
mass. MR at 0.5 T showed a 15-mm mass in the right temporal lobe
with signal hyperintensity on a short TR short TE (T1-weighted spin-
echo) sequence (Fig. 1B). The same region was hypointense on long
TR long TE (T2-weighted spin-echo) images (Fig. 1C). No evidence
of high flow was present. This appearance was unchanged on follow-
up MR images obtained 4 months later.

At surgery, a brownish tumor was found in the right temporal lobe,
with a clear demarcation between the normal ependyma of the
temporal ventricular horn and the mass. No involvement of the
leptomeninges was seen. The tumor was resected completely. Path-
ologic examination showed a blackish pigment confined to the white
matter and minimal involvement of the gray matter. The meninges

A

Fig. 1.—Neurocutaneous melanosis and temporal lobe tumor.

A, Photograph of patient when he was 6 months old shows multiple congenital hairy nevi.

B and C, Coronal spin-echo MR images show a lesion in right temporal lobe that is hyperintense on T1-weighted sequence (380/40, B) and hypointense
on T2-weighted sequence (1818/120, C).

and the Virchow-Robin spaces appeared normal, with no pigmenta-
tion. Histologically, the pigment was extracellular or within macro-
phages and was arranged principally along the perivascular spaces.
The neuromelanin composition of these pigmented granules was
proved by using the Fontana method. No iron was found on the Perls
reaction. Electron microscopy showed melanoblast. The neurons
were normal ultrastructurally except for the presence of the melanotic
granules associated with lipofuscin granules. No cellular atypia was
present, and mitotic figures were not identified. No evidence of
previous hemorrhage was seen. The final diagnosis was melanoma
involving mostly the white matter and minimally the gray matter,
without leptomeningeal involvement.

Discussion

Neurocutaneous melanosis is an embryonal neuroectodermal dys-
plasia. Primarily infants and young children are affected, and no sex
predilection is known. The usual signs are epilepsy, hydrocephalus,
cranial nerve palsies, subdural hemorrhage, or intracranial hemor-
rhage.

In a recent review of the literature, Vanheusen et al. [3] found that
77 cases with multiple large pigmented nevi and leptomeningeal
melanosis have been reported. Cases with leptomeningeal involve-
ment have a potential for malignant degeneration; the estimated
prevalence is 40-50%. All of the 77 cases were confirmed by path-
ologic findings. CT was done in only a few cases [4, 5], and MR of
the spinal cord was done in only one case of leptomeningeal spinal
melanosis. To our knowledge, no MR of intracerebral involvement
has been described. The interesting aspect of our case was that MR
showed no melanotic infiltration of the leptomeninges but did show
parenchymal involvement.

A paramagnetic effect of melanin has been discussed in the
literature, but the nature of this effect is still controversial. Unlike most
brain neoplasms, which have increased T1 and T2 relaxation times
on MR, in our case, the temporal lesion had decreased T1 and T2
relaxation times, suggestive of a melanotic lesion [6]. Areas of
hemorrhage and stable free radicals (indolesemiquinones and semi-
quinonimines) within melanin are paramagnetic and reportedly are
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responsible for inducing a susceptibility effect and therefore decreas-
ing the T1 and T2 relaxation times of melanotic lesions. It also has
been reported that the greater the melanin content, the more pro-
nounced is the decrease in both T1 and T2 relaxation times [6].

To our knowledge, only one other case of intraparenchymal mela-
nosis without leptomeningeal involvement has been reported [7]. In
all the other cases reported, melanoblastic infiltration of meninges
produced macroscopic thickening and pigmentation of pia-arachnoid.
In the case reported by Fox et al. [7], histologically, at necropsy, an
excess of melanin was found in the gray matter, especially in the
brainstem nuclei, the reticular gray matter of the pons. A few areas
of cerebral cortex also were involved. The case of Fox et al. differs
from ours because of the diffuse involvement of gray matter. Although
leptomeningeal infiltration is part of the definition of neurocutaneous
melanosis, our case likely is a variant of the disease, suggesting that
neurocutaneous melanosis syndrome includes a spectrum of findings.
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