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Abstract

Background: Primary melanocytic tumors of the central nervous system account for approximately 1% of the total number of melanomas
diagnosed. These neoplasms originate from leptomeningeal melanocytes and show variable degrees of aggressiveness. An increased proliferation
of these melanocytes in the skin as well as nervous system may suggest the presence of neurocutaneous melanosis, an illness characterized by the
concurrence of a malignant melanoma with a giant or multiple intradermal nevus. Once regarded as a disease of childhood, adult onset is exceedingly
rare and infrequently reported in the literature.

Case Description: We present a case of a 42-year-old female with a large congenital melanocytic nevus in the right cheek who presented with
complaints of headache for 3 months. The patient was thoroughly evaluated both clinically and surgically leading to a rare diagnosis of primary
leptomeningeal melanoma of the right temporal lobe. The patient subsequently underwent a neuronavigational guided right temporo-parietal
craniotomy followed by gross total resection of the tumor with uneventful postoperative period. She was referred to the oncologist for adjuvant
chemoradiation but refused. However, there was no new neurological deficit at 3 months follow up.

Conclusion: Primary leptomeningeal malignant melanoma in the setting of NCM is infrequently reported in the literature and even more rarely in a

Black population. To date, our case represents the eleventh reported case in this demography for this age group.
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Introduction

Primary CNS melanomas are malignant melanocytic lesions
that are highly metastatic. They are extremely rare, making up
about 0.07% of total brain tumors [1,2]. They typically arise from
the melanocytes within the CNS, which are the derivatives of neural
crest cell [3]. During embryogenesis, these neural crest cells mi-
grate and become integrated into various tissues such as the skin,
uvea, cerebral parenchyma, leptomeninges, and mucous mem-
branes [4]. Primary CNS melanomas have different clinical and his-
tological features than those of the skin and retina, with a generally

benign clinical course [5]. Lesions such as these originate solely
from melanocytes within the leptomeninges. Beside this, Metastat-
ic melanoma of central nervous system is usually characterized by
short clinical history, multiple lesions, poor prognosis, usually seen
in older population [6]. Radiologically, CNS melanocytic lesions can
be of diffuse type, in which infiltration into the subarachnoid space
is observed, and a focal type, that appears as a well-defined tumor
[4]. Besides, malignant melanoma is usually related with congenital
intradermal nevi.
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The association between them has been described in 40-60% of
cases of Neurocutaneous Melanosis (NCM) [7,8]. The diagnostic cri-
teria of this rare phakomatoses were done by Fox and later refined
by Kadonaga and Frieden [9]. However, the disease primarily affects
children, mostly by the age of two years. [9] Usually they present
with the features of hydrocephalus, cranial nerve palsies, hemipa-
resis, developmental delays, and seizures. [9,10]. Adult onset NCM
is rarely reported in the literature which possesses a different clin-
ical and radiological presentation. [11-13,2,14-19]. Patients having
giant congenital nevi/ satellite nevi shows an increased tendency
to develop malignant melanoma [15]. Due to its aggressive clinical
course, patients exhibit poor neurological outcome despite surgery
and adjuvant chemo-radiation. However, in the era of cytogenetics,
targeted therapy can be a new hope for increased progression free
survival and overall survival.

Case Presentation
History and Physical Examination

A 42-year-old female presented to the outpatient department
for the evaluation of new onset headache for 3 months. The patient
had no previous history of convulsion, visual disturbance, trauma,
or any other neurological deficits. A detailed physical examination
revealed a large congenital melanocytic nevus of about 5cm, dis-
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tributed unilaterally across the right side of the patient’s face along
V1 and V2 distribution, which she had since birth (Figure 1). Neuro-
logically, she had features of papilledema and right sided superior
temporal quadrantanopia. Other systemic examination revealed no
abnormalities.

Imaging

CT scan of brain demonstrated a well circumscribed hyper-
dense extra-axial lesion in posterior part of right temporal lobe,
having attachment with part of tentorium cerebelli. The mass was
surrounded by moderate vasogenic edema with no features of cal-
cification (Figure 2). Computed tomography of the chest, abdomen,
and pelvis was performed to look for any systemic involvement
and was unremarkable. Brain Magnetic Resonance Imaging (MRI)
showed a lobulated lesion of about 5x 4.7x 4cm diameter which
was predominantly hyperintense in T1WI, intensely hypointense
with a central isointese signal change in T2WI (Figure 3A,3B). After
administration of gadolinium, there was intense heterogenous con-
trast enhancement owing to its high vascularity (Figure 3C). The
lesion also exhibited similar hypointense signal change in FLAIR
sequence with no restricted diffusion in DWI. Mass effect was ev-
idenced by flattening of surrounding sulci and gyri with mild mid-
line shifting. However, there were no features of hydrocephalus and
similar lesion elsewhere in the brain (Figure 3D-3F) (Figure 3).

Figure 1: Photograph of the patient depicting cutaneous melanoma, along the V1 and V2 distribution of right trigeminal nerve, presenting

since birth.
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Figure 2: Preoperative non contrast CT scan of brain demonstrated a well-defined hyperdense lesion in right temporo-parietal region,
surrounded by moderate perilesional edema with mass effect.

Figure 3: Preoperative MRI of brain, T1WI axial section (A) demonstrated a well delineated, lobulated, heterogeneously hyperdense lesion,
located in posterior part of right temporal lobe. The mass become intensely hypointense in T2WI with evidence of moderate perilesional

administration of gadolinium, there is heterogeneous contrast uptake with presence of dural tail (marked by red arrow) (C). The lesion was
heterogeneously hypointense in FLAIR sequence (D) with no evidence of restricted diffusion on DWI (E) or ADC map (F).

edema. Mass effect is evidenced by obliteration of surrounding sulci and gyri. However, no intrinsic or marginal flow voids observed (B). After
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Surgery

Patient underwent neuron avigation guided temporo-parietal
craniotomy and Gross Total Removal (GTR) of the tumor. After cra-
niotomy, dark black pigmented dura matter with patchy islands of
arachnoid and pial pigmentation observed (Figure 4). The tumor
was recognized as a darkly pigmented mass in the posteromedial
aspect of the right temporal lobe, which was firm, highly vascular
and contained hemorrhage of different ages. After GTR, hemostasis
ensured and layered closure done respecting the anatomical plane.
The patient had an uneventful post-operative recovery. There was
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no new neurological deficit, and she was discharged on the 3rd
postoperative day. Post-operative CT scan demonstrated com-
plete resection of tumor with no evidence of tumor bed hematoma
(Figure 5). On histopathology, the tissue was showing a malignant
neoplasm composed of large round to polygonal as well as spindle
cells having prominent nucleoli and scanty cytoplasm containing
melanin pigment. Moreover, mitotic activity noted which was con-
sistent with malignant melanoma. She referred to an oncologist for
adjuvant therapy. After 3 months follow up, she had no features of
recurrence.

Figure 4: After craniotomy, dense black pigmented dura matter observed (A). There was scattered pigmentation noticed in leptomeninges (B).

Figure 5: Post contrast CT scan of Brain, axial (A) and coronal (B) section demonstrated gross total resection of the tumour with no features

of tumour bed hematoma and mass effect.
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Discussion

NCM is a rare phakomatoses of non-familial inheritance, origi-
nally described by Rokitansky [20]. Fox proposed the diagnostic cri-
teria of NCM in 1972, [8] which later on revised by Kadonaga and
Frieden [9] as 1. presence of large (20cm in adults) or multiple (=3)
congenital melanocytic nevi associated with meningeal melanosis
or melanoma, 2. No evidence of cutaneous melanoma, except in pa-
tients in whom the examined areas of the meningeal lesions are his-
tologically benign. 3. No evidence of meningeal melanoma, except
in patients in whom the examined areas of the cutaneous lesions
are histologically benign, after extensive review of 39 cases. They
emphasized to rule out any evidence of primary cutaneous melano-
ma to distinguish this syndrome from a possible occurrence of pri-
mary melanoma with concurrent presence of brain metastasis. [9]
Our case presented a large and multiple congenital nevus involving
V1 and V2 distribution of right trigeminal nerve since her birth and
histopathologic ally proven primary intracranial malignant mela-
noma (Figure 1). Simultaneously, there was no evidence of metas-
tasis from other parts of the body. Based on the above-mentioned
features, the patient satisfied the diagnostic criteria for NCM.

The pathogenesis of NCM is thought to be related with con-
genital dysmorphogenetic of neural crest-derived pluripotent pre-
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cursor cells that later on affect the skin, meninges and eye and can
manifest as Nevus of Ota [21,22]. In NCM, there is no involvement
of pigment containing cell in the eye, whereas in Nevus of Ota there
should be classical involvement of all three organs. Once thought to
be a disease of childhood and early teenage years, NCM is now re-
ported in adult population in last three decades (Table 1). Accord-
ing to a recent review of 74 patients of NCM, mean age of the re-
ported cases was 16.6 years with a predilection to male sex. Dandy
Walker Malformation was the most commonly reported syndromic
association [10]. According to the embryogenesis, leptomeningeal
abnormalities in MCM might affect the development of the fourth
ventricle and the cerebellum, resulting in an increased association
of DWM with NCM [19]. After diagnosis of a patient as a case of
NCM, the incidence of developing malignant melanoma is exceed-
ingly rare. In a review of 14 patients with congenital melanocyt-
ic nevi of all sizes, Krengel et al. followed this cohort for 3.4-23.7
years and observed 0.7% risk of developing malignant melanoma
[23]. Since the description of Rokitansky in 1961, about 200 cases
of NCM reported in English literature [15]. Only 10 cases of NCM
with primary intracranial malignant melanoma which have both fo-
cal and diffuse component, have been reported in adult population
and our case is the 11th instances for this exceedingly rare entity
(Table 1).

Table 1: Reported cases of Malignant leptomeningeal melanoma with Neuro Cutaneous Melanosis (NCM) in adult patient.

. . Syn- . Surgery
Location Presenta- Location of dromic Atypical GTR/ Other Complica- Out-
Author Year Age/sex | of mela- X nevus/num- . presen- thera- .
tion associa- . NTR/ . tions come
noma ber . tation pies
tion PR
Deteriora-
Va- HA, Abdomen, tion of the
doud-sayedi, | 1994 50/F Right speech upper thigh, - HCP PR None | Condition | 0S-3
etal. [18] temporal | difficulty, | leg/ giant hairy continued weeks
) AMS nevi, multiple after sur-
gery
Kimura et | = 1997 | gpyp | RiEM | pys gyg | o/ glanthairy - ICH GTR - - -
al. [2] temporal nevi
Extra-
medullary
metastasis
at D6 level
Biopsy, . after 25
VP shunt (iztlcrlli months,
for HCP, p extensive
. . . Back, hip, left laminec- d‘acarb.a— subarach-
Shinno, et al. 2003 35/M Right HA, d.lplo_ thigh/ giant - HCP tomy of ANESVINT | oid space, 05-31
[17] frontal pia : . desine | . . months
nevi, multiple D5-D7 IFN B intracranial
and re- Total: 11 malignant
moval of melano-
courses
tumour ma and
peritoneal
dissemina-
tion after
31 months
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AWD-8
months
Post-op-
CT-fo- erative
temus- MRI re-
Hemipare- tine (8 Developed vealed
: cycle) . ) no
sis, hom- disseminat-
Kiecker, et al Left tem- onymous After 8 ed disease, tumour
. ' 2007 42/M poro-oc- . Head/ multiple - - GTR months, " | residual
[13] L hemi- . 8 months .
cipital . again L or evi-
anopia, after initial
aphasia on CT resection dence of
p and RT metas-
which is tasis.
ongoing Dissem-
ination
after 8
months.
Head, trunk, Patient pl.*e- 0S-3
extremity,/ sented with | months
Seizure, - A cardiac (diag-
qhute & 2008 43/M Left tem- cardiac Giant nevi - - Not done None arrest and nosed
Reiber [11] poral (bathing . .
arrest trunk), (>40 diagnosis as
cm) m:ﬂti le confirmed | ICSOL in
! p by autopsy MRI)
Seizure, VP
HA, .
diplopia shunt, Patient
inIi)tia]l)ly followed suddenly
. by CT-temo- expired 0S-1
Wzib[elré,] et 2009 25/F Lefg;:n— A/];]z:\/[l;s;a, Trur;ik/lemul— DWM HCP biopsy | zolomide after 8 year 8
’ P P GTR of RT months of | months
months i
after the tumour completion
- in 2nd of RT
initial settin
biopsy J
Tumor bed
hematoma
Right HA, upper | Leftupper ex- at 8th POD. 05-8
Ge, etal. [12] 2010 37/M 5 extremity | tremity/ Giant - - Biopsy | Refused Patient
frontal days
numbness hairy nevi died due to
brain herni-
ation.
Trunk, anterior
abdomen,
o back, perine-
Ma, et al. [15] 2018 34/ F HA, dizzi- um, both lower - - GTR Refused None 0s-22
ness months
limb/ giant
hairy nevi,
multiple
Died due to
obstructive
. hydro-
Liu, et al. 2022 41/F Left tem- HA Neck, shoul.der, ) ) GTR Refused cephalus 0S-5
[14] poral back/ multiple . months
following
tumor pro-
gression
Post op
Qazi, et al Left tem- Seizure, Face, head/ Steroid, I\\//I(SIZZ-
! ' 2022 62/M hemipa- | Giant nevi (>20 - - GTR antiepi- None
[16] poral h - no
resis cm) leptics
tumor
residual
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2024 Right
temporal

Present case 42/F

HA Face, multiple -

AWOD-
3
months
No
sign of
residual
or onset
of new
neuro-
logical
deficit
at3
months
F/U

Intra
tumoral
hemor-

rhage

GTR None None

Note*: M: Male, F: Female, HA: Headache, HCP: Hydrocephalus, DWM: Dandy Walker Malformation, ICH: Intracerebral Haemor-
rhage, GTR: Gross Total Resection, NTR: Near Total Resection, PR: Partial Resection, CT: Chemotherapy, RT: Radiotherapy, IFN {:

Interferon B, OS: Overall survival, AWD: Alive with Disease, AWOD: Alive Without Disease.

The symptoms of NCM usually begin in the first two years of life
and may present with signs of raised intracranial pressure, hydro-
cephalus, cranial nerve palsies, hemiparesis, developmental delays,
and seizures [10,19]. Reported syndromic associations are Sturge
Weber Syndrome, Dandy Walker Malformation, Syringomyelia, In-
traspinal lipoma and Pial telangiectasis [24,9]. Other conditions,
like Meckel’s diverticulum, Ureteral malformation, renal pelvis,
renal cyst and rhabdomyosarcoma can be associated [14]. Those
associated abnormalities are mostly noted in pediatric population
whereas in adult it is rare. By contrast, our patient had only new
onset headache at the age of 42 years, no syndromic association or
any other clinical entities; thus late-onset NCM is extremely rare
with minimal symptoms.

The diagnostic value of CT in tumors presenting as isodense
or hyperdense lesions is poor [4]. Our reported case showed a
well-defined hyperdense lesion in the right temporal lobe and this
hyper density was due to the presence of intra-tumoral hemorrhage
(Figure 2). Melanocytes are paramagnetic; because of this, both
T1 and T2 relaxation times are shortened and thus hyperintense
on T1-weighted images and hypointense on T2-weighted images
[25,6]. The diamagnetic feature (calcification) and paramagnetic
features (hemosiderin) would produce signal dropout and bloom-
ing, respectively, on susceptibility-weighted images. Phase-filtered
images may also help differentiate hemosiderin-containing calcifi-
cations in meningioma versus microhemorrhages in melanoma, as
calcifications will appear hyperintense from a negative phase shift,
while hemosiderin will show loss of signal from a positive phase
shift [26]. Rarely, melanoma might have both solid and cystic com-
ponent where they can demonstrate heterogenous signal intensity
in all sequences [14,15]. Beside this, intratumoral hemorrhage of
different ages can exhibit heterogenous signal change too which
can bias the radiologist with another hemorrhagic intracranial tu-
mor [27]. Our reported case demonstrated similar features with an
additional presence of dural tail which mimics the diagnosis of ten-
torial meningioma (Figure 3). Besides this, multiple linear high-in-
tensity regions can be observed on the surface, within cerebral fis-
sures or sulci which indicates leptomeningeal spreading. However,
this pattern of enhancement is not pathognomonic for leptomen-
ingeal melanosis and can be observed in infectious, inflammatory,

and leptomeningeal carcinomatosis of the central nervous system.
[12].

CNS melanomas have heterogeneous histological features and
are classified as four subtypes, the most common of which is ep-
ithelioid; other subtypes are pleomorphic, spindle-shaped, and
mixed cell types [28, 5,29]. Ge, et al. observed alveolar clusters and
sheets of polygonal and elongated cells with irregularly contoured
nuclei and prominent nucleoli and eosinophilic cytoplasm, con-
taining fine brown granular pigments in his reported case. Primary
leptomeningeal melanomas also demonstrate cellular pleomor-
phism, mitotic activity, and necrosis with hemorrhage [12]. Immu-
nohistochemistry confirms the diagnosis of these rare neoplasms.
Although S-100 represents a nonspecific marker for melanomas,
as it also reacts with gliomas and meningiomas, HMB-45 has a far
greater specificity for melanomas [30]. Notably, unlike meningio-
mas, CNS melanocytic lesions are generally negative for epithelial
membrane antigen [1].

Treatment options for primary CNS melanoma mainly involve
surgical excision, usually with good results, while radiotherapy,
chemotherapy and immunotherapy may be given as adjuvant ther-
apies. [21,10,31] Irradiation can be given as whole-brain radio-
therapy or stereotactic radiation therapy directed to the site of the
tumor. One of the reported patient received whole brain irradia-
tion and intrathecal chemotherapy 15 mg methotrexate-MTX, 5mg
dexamethasone for 8 weeks with complete remission.

However, he ended up receiving monthly intrathecal che-
motherapy and due to noncompliance, he succumbed [4]. Other
chemotherapy agents that can be used are MTX, dacarbazine, vin-
cristine, temozolomide, and interferon. However, there is no estab-
lished treatment protocol due to the rarity of these tumors [32].
Once symptomatic, patients with NCM have a poor prognosis. In a
series of 71 cases, mortality occurred in 55 patients (77%), with a
median survival time of 6.5 months after symptom onset and a me-
dian age at death of 4.5 years [31]. Beside this, leptomeningeal le-
sions associated with NCM usually undergo malignant transforma-
tion and have very poor prognosis. In a study (n=160) of patients
with large cutaneous melanocytic nevi (LCMN) who were followed
prospectively for an average of 5.5 years in the New York Univer-
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sity (NYU)-LCMN Registry, Bittencourt et al. found that the 5-year
cumulative life-table risk for developing melanoma was 2.3% [33].
This observation was similar with the case, reported by Ma and his
colleagues who concluded that the congenital giant nevus involving
the head, neck, back and buttocks where melanin cell “satellite nevi
“ appear, the development of malignant intracranial melanoma is
higher [15].

Learning point from our case report is the presence of prima-
ry intracranial malignant melanoma with diffuse leptomeningeal
seeding in association with congenital nevi, is rarely seen in an old-
er patient, especially in black ethnicity. Considering the age, sex and
radiological presentation, this case mimicked tentorial meningio-
ma. Early detection and timely surgical intervention plays pivotal
role for progression free survival and overall survival [34,35].

Conclusion

Our case is exceptional because of the late diagnosis of NCM in
a 42-year-old patient with atypical radiological and clinical features
further adding to the rarity of similar reported cases in the liter-
ature. A giant nevus or multiple congenital nevus combined with
malignancy of the central nervous system should raise suspicion for
NCM, regardless of age.
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