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Primary intracranial meningeal melanocytoma
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Abstract
Primary intracranial meningeal melanocytoma (PIMM) is an uncommon, neoplasm of the central nervous system. It is a
relatively benign entity and needs to be considered in the differential diagnosis of pigmented, melanin containing
intracranial lesions. A case of a 25 year old right handed male, who presented with right side facial numbness, tingling and
headaches, is presented. MRI findings suggested a diagnosis of primary meningeal melanocytoma, which was surgically
and pathologically confirmed.
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1 Introduction
There is a spectrum of primary melanotic lesions involving the central nervous system. It ranges from well differentiated
primary melanocytomas at the benign end of the spectrum to the malignant melanomas at the other end [1]. Primary
intracranial meningeal melanocytoma (PIMM) is a relatively rare lesion, which belongs to the benign end of these
melanotic lesions. It has good prognosis, is histologically and clinically distinct from the malignant lesions, and needs to
be considered in the differential diagnosis of melanotic lesions on imaging studies.

2 Case report
A 25 year old right handed male presented with one year history of right sided facial numbness and tingling, accompanied
by headaches, with occasional periods of sharp right mid facial pain. The patient was on Pregabalin 150 mg twice a day
and Carbamazepine 200 mg daily. No other relevant drug history was present. On exam, the right corneal reflex was
sluggish, the right masseter function was poor, decreased sensation in the right V2 distribution and hypalgesia in the right
V1, V2 and V3 distribution were observed. The face was symmetric, normal palatal and tongue movements were observed
and the extra-ocular muscles were unremarkable.
A MRI study of the brain was performed and it revealed a mass lesion in the right Meckels cave. The lesion was well
defined and measured 2.0 cm × 1.5 cm, without any invasive or infiltrative characteristics. On the T2 weighted sequence,
the lesion had a well defined hypointense rim, with mixed heterogeneous isointensities and hyperintensities (see Figure 1a
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and Figure 1b). It was predominantly hyperintense on the precontrast T1 weighted images, with mild heterogeneity (see
Figure 2a and Figure 2b). The lesion showed gradient susceptibilities which could represent paramagnetic effects of
melanin, hemorrhage or calcification. No significant post contrast enhancement was seen (see Figure 3a and Figure 3b).

Figure 1a. T2 weighted coronal image shows heterogeneously
hyperintense lesion involving the right meckel's cave with well
defined hypointense rim.

Figure 1b. T2 weighted axial image shows heterogeneously
hyperintense lesion involving the right meckel's cave, with well
defined hypointense rim.

Figure 2a. Non contrast enhanced T1 weighted axial image shows
a heterogeneously hyperintense lesion involving the right meckel's
cave.

Figure 2b. Non contrast enhanced T1 weighted coronal image
shows a heterogeneously hyperintense lesion involving the right
meckel's cave.

Figure 3a. Post contrast T1 weighted axial image shows no
significant enhancement in the lesion involving the right meckel's
cave.

Figure 3b. Post contrast T1 weighted coronal image shows no
significant enhancement in the lesion involving the right meckel's
cave.
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A CT study was performed, which revealed an isodense, homogenous lesion in the right Meckel’s cave, with no significant
post contrast enhancement. No significant erosion, expansion, hyperostosis or permeative changes were seen involving the
adjacent bone.
Based on the imaging findings, a differential diagnosis of primary meningeal melanocytoma, schwannoma with
melanocytic features and meningioma with melanocytic features were suggested.
The lesion was surgically resected with a right middle fossa zygomatic approach. On resection the lesion was dark tan with
soft tissue consistency. On pathology, the lesion showed marked pigmentation with intense melanin pigments. The cells
within the lesion were epitheloid with uniform appearance, small nuclei and indistinct nucleoli (see Figure 4). No mitotic
activity was observed. By immunohistochemical stains, the tumor cells were negative for EMA and positive for S100 and
Mart1 (see Figure 5a, Figure 5b). Ki67 proliferative index was zero percent. A diagnosis of PIMM was made.
At one week follow up, the patient was symptomatically better and no new complaints were present.

3 Discussion
PIMM is a rare, slow growing tumor which arises from the normally present melanin cells in the leptomeninges of the
central nervous system. PIMM’s are primarily benign lesions, though relapse and malignant transition has been
reported [2]. A few reports of leptomeningeal dissemination have been documented as well [3]. Our case presented with a
right Meckel’s cave lesion, with typical features of PIMM on the imaging studies.
Limas and Tio first described this entity, before which they were referred to as melanotic meningiomas [4]. The
melanocytes are derived from the neural crest during early embryonic life and the distribution includes the spine, the
posterior fossa and the supratentorium. In the brain the lesions are predominantly seen in the supratentorium and in the
spine within the thoracic region [3]. Most of the reported PIMM’s are in the posterior fossa and the Meckels cave is the
second most common location [5-7].
On CT study, these lesions are seen as iso to hyperdense on the noncontrast exam, are well defined, and extra-axial in
location [8, 9]. They may or may not show significant post contrast enhancement. Tumor calcification and hyperostosis of
adjacent bone has rarely been described.
On MRI study, the appearance on T1 and T2 weighted sequences is dependent on the amount and distribution of the
melanin pigment. The lesion reported by Litofsky et al. [10] was homogenous and T1 isointense and T2 hyperintense, with
little melanin pigment on pathology. In the studies of Naul et al. [8] and Faro et al. [1], the lesions were homogenously
isointense on T1 weighted images and hypointense on T2 images and on pathology, the tumor cells contained scattered
areas of cytoplasmic pigment deposition. Uematsu et al. [11] reported high signal in the lesions on T1 and low signal on T2
weighted images and numerous melanin granules on the pathological specimen. Therefore it is plausible to conclude that
the signal of the melanocytoma is strongly related to the amount of the melanin pigment present. The more melanin, the
more T1 and T2 shortening occurs.
The biological and histological features, clinical presentation and progression of PIMM’s differ considerably from the
more aggressive meningeal melanomas. PIMM has a benign histology with lack of mitotic activity and necrosis. They are
seen in tight nests with more pigmented cells at the periphery [12]. They have bland cytologic features with regular nuclei,
distinct nuclear grooves, and no evidence of necrosis or invasion. These lesions are strongly immunoreactive for S-100
protein and HMB-45 and nonreactive for EMA. In contrast, the aggressive meningeal melanomas have varied histological
and cytologic features, with sheets and loose nests of spindle, epitheloid and anaplastic cells. They have high cellularity,
high nuclear to cytoplasmic ratios, increased mitosis, nuclear atypia, necrotic changes and invasive features.
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The differential diagnosis for PIMM would include an aneurysm, meningioma with melanocytic features (melanotic
meningioma) and schwannoma with melanocytic features (melanotic schwannoma). Differential diagnosis for T2
hyperintense lesion in the cavernous and Meckel’s cave region would also include cavernous angiomas. Other T1
hyperintense lesions would include primary malignant melanomas, metastases from melanoma and other hemorrhagic
metastases. Dermoids and epidermoids are usually hyperintense on precontrast T1 weighted images.
Aneurysms show intense post contrast enhancement on CT and MRI studies. A whorled appearance with flow related
artifacts may be seen on MRI studies [13].
Cavernous angiomas are iso to hyperdense on noncontrast CT and iso to hyperintense on T2 weighted MRI study. They
show marked homogenous post contrast enhancement on both the CT and MRI exams [14, 15].
Meningiomas are usually isointense on T1 and T2 weighted sequences, and show appreciable to intense post contrast
enhancement [16]. Calcified meningiomas may show T2 and T1 hypointensities, but are seen as prominent hyperdense or
calcific lesions on CT study. Occasionally melanocytes are trapped in a meningioma, but these cells do not represent a
component of the tumor and are few in number [12].
Melanotic schwannomas are usually seen as hyperdense lesions on CT study and may show calcifications within. On MRI
imaging, these lesions are hypo to isointense on T1 weighted sequences, and iso to mildly hyperintense on T2 imaging. On
post contrast imaging, varying patterns of enhancement are seen [17, 18]. These lesions can contain melanin, fat and
psammoma bodies and usually stain positive for S-100 protein and vimentin, with variable staining with HMB-45 and
other melanocytic markers.
Primary malignant melanomas vary in radiological presentation, based on the amount of melanin and on presence or
absence of hemorrhage [1]. They show T1 and T2 shortening and show variable enhancement. Presence of other lesions
within the CNS and in the rest of the body needs to be ruled out before a diagnosis of this condition can be made. On
pathology, the lesion shows high cellularity with pleomorphic cells, mitoses and prominent nucleoli, with abundant
cytoplasm and dark pigmentation [17].
Metastatic melanoma lesions usually are multiple [19], located at the gray-white junction and show surrounding edema.
They show variable hemorrhage, usually show enhancement, and resemble hemorrhagic metastases from breast, lung,
choriocarcinoma, thyroid and renal cell cancer. Their radiological presentation varies, related to the amount of melanin
and hemorrhage and size [20].
Dermoids are seen as T1 hyperintense lesions similar to fat. They do not show significant post contrast enhancement or
restricted diffusion and may demonstrate fat-fluid level [21].
Epidermoids may appear iso to hyperintense on T1 weighted images [22, 23]. They are hyperintense on the T2 weighted
images and show restricted diffusion. On the post contrast images, they do not show significant enhancement. They are
usually isodense or mildly hyperdense on CT studies [24] and may show associated calcific components.

4 Conclusion
In summary, PIMM’s are a distinct category of tumors, within the spectrum of melanin containing intracranial lesions.
These are well differentiated lesions, histologically benign, and usually well treated by total surgical resection. They need
to be considered and differentiated from other pigmented intracranial lesions.
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