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Abstract

Primary melanocytic tumors of the central nervous system (CNS) arise from leptomeningeal melanocytes
and possess a variable degree of aggressiveness. They have been classified into melanomatosis,
melanocytoma, malignant melanoma, and diffuse melanocytosis. Melanocytic lesions of the CNS include
both benign (Ileptomeningeal melanocytosis, melanocytoma) and malignant (leptomeningeal
melanomatosis, melanoma) pathologies and the extent of anatomical site involvement dictates their clinical
features. Primary CNS melanoma accounts for approximately 1% of all melanoma cases with a peak
incidence in the fourth decade. Though the most common location of occurrence is in the lumbar region, our
patient presented with a thoracolumbar lesion. We present a case of a 66-year-old white Caucasian male
who presented with complaints of headache for six months and was thoroughly evaluated leading to a rare
diagnosis of primary leptomeningeal melanoma.
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Introduction

Primary melanocytic tumors of the central nervous system (CNS) arise from leptomeningeal melanocytes
and possess a variable degree of aggressiveness [1]. The World Health Organization classified these lesions
into melanomatosis, melanocytoma, malignant melanoma, and diffuse melanocytosis [1,2]. Melanocytic
lesions of the CNS include both benign (leptomeningeal melanocytosis, melanocytoma) and malignant
(leptomeningeal melanomatosis, melanoma) pathologies and the extent of anatomical site involvement
dictates their clinical features [3,4]. Primary leptomeningeal melanomatosis has a poor prognosis with the
malignant melanocytes invading the Virchow-Robin spaces [5]. Meningeal melanocytoma occurs mostly in
the extramedullary intradural compartment of cervical and thoracic spine with a predilection for the fifth
decade and female population [6,7]. Primary CNS melanoma accounts for approximately 1% of all melanoma
cases with a peak incidence in the fourth decade [8]. There is still some uncertainty about the

cases of primary melanoma which in retrospect could have been secondary. Symptoms seen are intracranial
hypertension, hydrocephalus, subarachnoid haemorrhage, focal neural deficits, and seizures. They are seen
either as isolated cases or in conjunction with neurocutaneous melanosis [3].

Case Presentation

A 66-year-old white Caucasian male, presented to the outpatient department (OPD) with complaints of
headache since two years. The headaches were mild and intermittent in nature for which he did not seek any
medical intervention but took over-the-counter (OTC) medications. On the day of presenting to us, he
complained of severe headache with blurring of vision. He was evaluated by a neuro-opthalmologist and was
noted to have venous engorgement and loss of venous pulsation along with haemorrhages on the optic disc.
No other neurovascular deficit was seen. Since these findings were of papilledema, he underwent a total of
three therapeutic spinal taps to decrease the raised intracranial pressure which led to an improvement in his
symptoms. The cerebrospinal fluid (CSF) sample was sent for evaluation and yielded a negative result for
malignancy. Magnetic resonance imaging (MRI) brain was inconclusive too. Three months after his
complaints of headache, the patient complained of lower back pain, heaviness in his lower extremities along
with occasional shooting pains down his bilateral lower limbs. Further questioning revealed bowel
incontinence. Clinically there was severe tenderness in the thoraco-lumbar region from T10 - L5 with
paraesthesia. He had a limping gait due to pain-visual analog scale (VAS): 6 with power grade 3. He then
underwent an MRI of the spine which revealed leptomeningeal enhancement from levels T10 to L4 (Figure
1). A positron emission tomography-computed tomography (PET-CT) was performed which also revealed
enhancement at the same levels (Figure 2).
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FIGURE 1: MRI spine (T1-sagittal) showing leptomeningeal
enhancement along the lower thoracic and lumbar cord (red arrow)
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FIGURE 2: Positron emission tomography-computed tomography (PET-
CT) image showing enhancement at the thoracolumbar region (blue
arrow)

The patient underwent an L2 laminectomy and with an intradural biopsy of the tumour. Complete excision
of the tumour was not possible. The biopsy sample was sent for histopathological evaluation which revealed
densely cellular neoplasm comprising of moderately pleomorphic bean shaped to spindled tumour cells with
numerous nuclear grooves and small eosinophilic nucleoli. The tumour showed a solid growth pattern with
extensive infiltration and encasing of peripheral nerves. The mitotic index was 2 mitoses per high-power
fields (HPF) with mild focal amounts of melanin pigment and melanophages noted. Necrosis was
unidentified. Immunohistochemistry performed showed a positive result for S-100 (focal), human melanoma
black (HMB)-45 (diffuse), and Melan A (diffuse). ki-67 proliferation index was elevated to 7%. The above
immunophenotype, taken together with the invasive growth pattern, degree of cytologic atypia, and
increased proliferative index were most consistent with the diagnosis of melanoma. Further evaluation done
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in the form of a comprehensive metabolic panel (CMP) 26 mutational analysis for assessment of BRAF
mutation/GNAQ/GNA11 mutation revealed mutation at GNAQ exon 5 and GNA11 exon 5. Based on the
above findings, a diagnosis of primary leptomeningeal melanoma was made. A three month follow up
revealed weight loss of 10 kgs with significant improvement in VAS from 6 to 3. Power had improved to
grade 4. He is able to walk properly, do few daily activities, control his bowels but has been constipated. He
may need colonoscopy on future follow ups since bowel lesions are not uncommon. He still occasionally gets
headaches on the left side of his face from the left eye to the ear canal.

Discussion

Primary CNS melanoma is a rarity constituting about 1% of all cases and 0.07% of the brain tumours [9].
Though the most common location of occurrence is in the lumbar region, our patient presented with a
thoracolumbar lesion [10]. CT and MRI show primary diffuse leptomeningeal melamatosis (PDLM) as diffuse
meningeal thickening, whereas primary leptomeningeal melanoma as dense and nodular [5]. The
melanocytic lesions appear as isointense/hyperintense and hypointense on T1 and T2-weighted imaging
respectively due to the paramagnetic properties of melanin [5,11]. For the confirmation of diagnosis,
imaging must be supplemented with immunohistochemistry studies and histopathology since the
radiographic features are non-specific [1,3]. Histologically PDLM consists of dense sheets of pleomorphic,
spindle-shaped cells with melanin with features of malignancy [5,12]. On the other hand, melanocytomas
are histologically cellular lesions with varying amounts of melanin pigment in their cytoplasm.
Melanocytomas do not possess atypia, nuclear pleomorphism, and no more than the very occasional mitotic
figure. Melanomas on the contrary are more pleomorphic, have a more anaplastic nuclei, and possess a
higher cell density with tissue invasion [13]. The diagnosis of primary leptomeningeal melanoma is based on
Hayward’s criteria which states the following: no malignant melanoma outside the CNS, an absence of this
lesion in another area of the CNS, and histopathological confirmation [14]. Our patient fulfilled all three
criteria. There are no specific guidelines for the management of both the primary CNS melanomas and
leptomeningeal melanomatosis on account of their rare nature and survival being poor. However,
radiotherapy especially after surgical resection of a primary tumour and systemic chemotherapy with agents
such as cisplatin, dacarbazine, or thalidomide or temozolomide or immunmodulatory agents such as
peginterferon alpha-2b have all been used as treatments [15]. The treatment of choice in melanomas is
surgical excision of the tumour, but our patient had a dense and extensive infiltrating tumour, hence,
surgery was opted out and he was started on chemotherapy.

Conclusions

Primary leptomeningeal melanoma is a rare tumour constituting only 0.07% of all brain tumours whose
diagnosis is based on Hayward’s criteria. The extent of the tumour spread dictates the clinical features seen.
Due to the non specific nature of the radiographic features, imaging must be supplemented with
immunohistochemistry studies and histopathology for the confirmation of diagnosis. Since they are rare in
nature with a poor survival rate, their management consists of resection of primary tumour in possible
cases. Due to the high radioresistant nature of the tumour, systematic treatment is preferred in most of the
cases.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Louis DN, Ohgaki H, Wiestler OD, et al.: The 2007 WHO classification of tumours of the central nervous
system. Acta Neuropathol. 2007, 114:97-109. 10.1007/s00401-007-0243-4

2. Michael BD, Syndikus I, Clark A, Baborie A: Diffuse primary leptomeningeal melanocytosis in a patient
receiving a novel cancer cell vaccine for prostate cancer. BMJ Case Rep. 2010, 2010:1120092495.
10.1136/bcr.11.2009.2495

3. Liubinas SV, Maartens N, Drummond KJ: Primary melanocytic neoplasms of the central nervous system . |
Clin Neurosci. 2010, 17:1227-1232. 10.1016/j.jocn.2010.01.017

4. Harstad L, Hess KR, Groves MD: Prognostic factors and outcomes in patients with leptomeningeal
melanomatosis. Neuro Oncol. 2008, 10:1010-1018. 10.1215/15228517-2008-062

5. Smith AB, Rushing EJ, Smirniotopoulos JG: Pigmented lesions of the central nervous system: radiologic-
pathologic correlation. Radiographics. 2009, 29:1503-1524. 10.1148/rg.295095109

6. Gupta A, Ahmad FU, Sharma MC, Garg A, Mehta VS: Cerebellopontine angle meningeal melanocytoma: a
rare tumor in an uncommon location. ] Neurosurg. 2007, 106:1094-1097. 10.3171/jns.2007.106.6.1094

7. Brat DJ, Parisi JE, DeMasters BKK, et al.: Surgical neuropathology update: a review of changes introduced by

2020 Mohapatra et al. Cureus 12(10): €10793. DOI 10.7759/cureus.10793 4 0of 5


https://dx.doi.org/10.1007/s00401-007-0243-4
https://dx.doi.org/10.1007/s00401-007-0243-4
https://dx.doi.org/10.1136/bcr.11.2009.2495
https://dx.doi.org/10.1136/bcr.11.2009.2495
https://dx.doi.org/10.1016/j.jocn.2010.01.017
https://dx.doi.org/10.1016/j.jocn.2010.01.017
https://dx.doi.org/10.1215/15228517-2008-062
https://dx.doi.org/10.1215/15228517-2008-062
https://dx.doi.org/10.1148/rg.295095109
https://dx.doi.org/10.1148/rg.295095109
https://dx.doi.org/10.3171/jns.2007.106.6.1094
https://dx.doi.org/10.3171/jns.2007.106.6.1094
https://dx.doi.org/10.1043/1543-2165(2008)132[993:SNUARO]2.0.CO;2

Cureus

10.

11.

12.

13.

14.

15.

the WHO classification of tumours of the central nervous system, 4th edition. Arch Pathol Lab Med. 2008,
132:993-1007. 10.1043/1543-2165(2008)132[993:SNUARO]2.0.CO;2

Brat DJ, Giannini C, Scheithauer BW, Burger PC: Primary melanocytic neoplasms of the central nervous
system. Am | Surg Pathol. 1999, 23:745.

Crasto SG, Soffietti R, Bradac GB, Boldorini R: Primitive cerebral melanoma: case report and review of the
literature. Surg Neurol. 2001, 55:163-168. 10.1016/50090-3019(01)00348-2

Kim MS, Yoon DH, Shin DA: Primary spinal cord melanoma . ] Korean Neurosurg Soc. 2010, 48:157-161.
10.3340/jkns.2010.48.2.157

Demir MK, Aker FV, Akinci O, Ozgultekin A: Case 134: primary leptomeningeal melanomatosis. Radiology.
2008, 247:905-909. 10.1148/radiol.2473050507

Pirini MG, Mascalchi M, Salvi F, et al.: Primary diffuse meningeal melanomatosis: radiologic-pathologic
correlation. AINR Am | Neuroradiol. 2003, 24:115-118.

Jaiswal S, Tungria A, Srivastava A, Vij M, Jaiswal AK, Behari S: Primary melanocytic tumors of the central
nervous system: a neuroradiological and clinicopathological study of five cases and brief review of literature.
Neurology India. 2011, 59:413-419. 10.4103/002.8-3886.82758

Hayward RD: Malignant melanoma and the central nervous system. A guide for classification based on the
clinical findings. ] Neurol Neurosurg Psychiatry. 1976, 39:526-530. 10.1136/jnnp.39.6.526

Angelino G, De Pasquale MD, De Sio L, et al.: NRAS(Q61K) mutated primary leptomeningeal melanoma in a
child: case presentation and discussion on clinical and diagnostic implications.. BMC Cancer. 2016, 16:512.
10.1186/s12885-016-2556-y

2020 Mohapatra et al. Cureus 12(10): €10793. DOI 10.7759/cureus.10793

50f5


https://dx.doi.org/10.1043/1543-2165(2008)132[993:SNUARO]2.0.CO;2
https://journals.lww.com/ajsp/Abstract/1999/07000/Primary_Melanocytic_Neoplasms_of_the_Central.1.aspx
https://dx.doi.org/10.1016/S0090-3019(01)00348-2
https://dx.doi.org/10.1016/S0090-3019(01)00348-2
https://dx.doi.org/10.3340/jkns.2010.48.2.157
https://dx.doi.org/10.3340/jkns.2010.48.2.157
https://dx.doi.org/10.1148/radiol.2473050507
https://dx.doi.org/10.1148/radiol.2473050507
https://pubmed.ncbi.nlm.nih.gov/12533338/
https://dx.doi.org/10.4103/0028-3886.82758
https://dx.doi.org/10.4103/0028-3886.82758
https://dx.doi.org/10.1136/jnnp.39.6.526
https://dx.doi.org/10.1136/jnnp.39.6.526
https://dx.doi.org/10.1186/s12885-016-2556-y 
https://dx.doi.org/10.1186/s12885-016-2556-y 

	An Uncommon Case of Primary Leptomeningeal Melanoma in a 66-Year-Old White Caucasian Male
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: MRI spine (T1-sagittal) showing leptomeningeal enhancement along the lower thoracic and lumbar cord (red arrow)
	FIGURE 2: Positron emission tomography-computed tomography (PET-CT) image showing enhancement at the thoracolumbar region (blue arrow)

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


