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Abstract
Melanocytomas of the central nervous system are rare benign or intermediate grade localized 
melanocytic tumors. Despite its benign nature, it can follow a locally aggressive course with propensity 
to recur. We present the case of a 29 years old female who presented with a recurrent lesion in cervical 
spine and rapidly progressing quadriparesis. On examination, there was loss of power in right‑sided 
extremities and reduction in sensations in left‑sided extremities. Magnetic resonance imaging spine 
revealed a homogeneously enhancing intradural extramedullary dumbbell‑shaped mass lesion at C4/5 
level with extension through right C4 neural foramina to the extraforamina space, causing severe 
spinal cord compression. Intraoperatively, bluish‑colored tumor was identified along with underlying 
hematoma. Gross total excision of the tumor was done. Tumor was received in the histopathology 
department in multiple black‑colored fragments. Microscopically, a heavily pigmented tumor was seen 
with the sheets and nodules of polygonal cells with large nuclei and prominent nucleoli. Differentials 
considered were meningeal melanocytoma and malignant melanoma. On immunohistochemistry, 
the tumor cells showed diffuse positivity for HMB 45 and S100. Ki 67 index was around 1%. On 
radiological review, the tumor was fairly well circumscribed and did not infiltrate the adjacent tissues. 
There was no evidence of any lesions elsewhere in the body. Considering these features, the tumor 
was diagnosed with meningeal melanocytoma. Postoperatively, there was significant immediate 
improvement in quadriparesis and patient could walk with minimal support.
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Introduction
Primary melanocytic neoplasms of the 
central nervous system  (CNS) arise from 
leptomeningeal melanocytes and can be 
localized or diffuse. Melanocytosis refers 
to benign diffuse lesions that do not form 
masses, whereas the malignant counterpart 
of these diffuse lesions is termed as 
“melanomatosis.” Melanomas are malignant 
melanocytic tumors which form discrete 
masses while “Melanocytoma” is a term 
given to benign or intermediate grade 
localized melanocytic tumors.[1]

Melanocytomas are extremely rare 
neoplasms and account for 0.06%–0.1% 
of brain tumors with an annual incidence 
of 1  case per 10 million population. They 
often present as intradural lesions with 
dural attachment. Despite its benign nature, 
it can follow a locally aggressive course 
with propensity to recur.[1,2]

We present a rare case of recurrent 
meningeal melanocytoma of cervical spine 
with locally aggressive behavior.

Case Report
A 29 years old female with no comorbidities 
developed insidious onset gradually 
progressive pains in the right upper extremity 
along C5 dermatomal distribution which was 
soon followed by weakness in right‑sided 
grip. She underwent imaging and was found 
to have a mass lesion in the cervical spine 
at C4 level. The radiological appearance 
of the lesion was suggestive of intradural 
extramedullary  (IDEM) pathology, for 
which she underwent surgery at an outside 
hospital. As per her operative notes, near 
total excision was achieved. Preoperative 
magnetic resonance imaging  [MRI] was not 
available with the patient.

Histopathology report was suggestive 
of a pigmented nerve sheath tumor. No 
immunohistochemistry was performed at 
the time.

Soon after her surgery, she had relief from 
pains but weakness persisted. Over the 
next 2 months, she developed worsening 
of heaviness in the right upper limb which 
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Figure 1: Magnetic resonance imaging spine axial plane: A homogeneously enhancing intradural extramedullary mass lesion was seen at C4/5 level with 
extension in to the right C4 neural foramina causing widening of the foramen. The spinal cord was severely compressed and displaced to the left side
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progressed to lower limb over next fortnight and then to 
left upper and lower limbs over the next 1 month. There 
was rapid worsening of quadriparesis.

On examination, her higher functions and cranial nerve 
examination were found to be normal. She had spastic 
grip in the right upper limb. Power was Grade I in right 
wrist extensors as well as flexors. Grade II at elbow 
flexors, Grade II at right elbow extensors, and Grade II 
power at right deltoid and shoulder abductors. Left upper 
and lower limbs had Grade IV power. There was loss of 
pain and crude touch sensations over the left half of the 
body in graded manner below C4 dermatome. She also 
had diminished bilateral biceps reflexes. Triceps reflex was 
brisk. There was bilateral ankle and patellar clonus, and 
plantars were mute. Joint position sense was lost all over.

On imaging, MRI showed homogeneously enhancing IDEM 
mass lesion at C4/5 level with extension into the right C4 
neural foramina causing widening of the foramen. The 
lesion appeared like a dumbbell with the outer component 
anterior to the vertebral artery in extraforaminal space. The 
lesion caused severe cord compression on the right side 
and distortion of the anatomy of the spinal cord [Figure 1].

Intraoperatively, bluish colored dumbbell‑shaped extremely 
vascular tumor was identified along with underlying 
hematoma caused by a rent in the right‑sided vertebral 
artery  [Figure  2]. Hemostasis was achieved by bipolar 
coagulation in the area parallel to the vertebral artery. 
Bleeding was controlled after coagulating and cutting the 
dorsal spinal dura as well as root sleeve at C4‑5 level. 
Total blood loss during the surgery was approximately 1 
L. Gross total excision of the tumor was done and was 
subjected to histopathological examination.

Tumor was received in the histopathology department in 
multiple black colored fragments resembling a blood clot. On 
histology, the tumor was composed of sheets and nodules of 
heavily pigmented polygonal cells  [Figure  3]. Focal spindle 

cell morphology and perivascular arrangement were noted. 
Nuclei were vesicular with prominent nucleoli. KMnO4 
bleach was used to study the cell morphology in detail. There 
was no significant mitotic activity or necrosis [Figure 4].

Differentials considered were meningeal melanocytoma and 
malignant melanoma due to short duration of recurrence 
and the presence of large prominent nucleoli in some 
cells. We did not consider other pigmented lesions such 
as pigmented nerve sheath tumors or medulloblastoma 
because the cellular morphology was not consistent with 
either group of tumors.

On immunohistochemistry, the tumor cells showed diffuse 
positivity for HMB 45 and S100. Ki 67 index was around 
1%  [Figure  5]. On clinicoradiological review, the tumor 
was fairly well circumscribed and did not infiltrate the 
adjacent tissues. There was no evidence of any lesions 
elsewhere in the body.

Considering the low proliferative index, low mitotic activity, 
absence of necrosis, and lack of infiltrative nature, tumor was 
diagnosed with melanocytoma. However, close follow‑up was 
advised since tumor had already shown propensity to recur.

Postoperatively, the patient had significant improvement 
in her quadriparesis and could walk with minimal support. 
She received radiation, 56 Gy in 40 fractions. On follow‑up 
2 months after surgery, she was ambulant without support. 
Her quadriparesis had completely recovered. All she had 
been left with was right‑sided deltoid (Grade II) and biceps 
weakness (Grade III).

Discussion
In the CNS, preferential location of the melanocytes is 
in the upper cervical cord, ventral medulla oblongata, 
and base of the brain. IDEM compartment of cervical 
and thoracic spine represents the most common site of 
occurrence for meningeal melanocytoma. Less commonly, 
it can arise in trigeminal cave, posterior fossa, or in 
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[1,4,5] In the present case, the tumor was detected in a 29 
years old female in the C4–C5 IDEM compartment.

Melanocytic neoplasms of CNS can present with a wide 
variety of clinical symptoms. Diffuse leptomeningeal 
melanocytosis has known association with neurocutaneous 
melanosis and NF1 can present with still birth, 
hydrocephalus, raised intracranial pressure, intracranial 
hemorrhage, seizures, ataxia, cranial nerve palsies, 
syringomyelia, sphincter dysfunction, and neuropsychiatric 
symptoms. Malignant transformation is known and results 
in rapid clinical worsening.[6‑8] Meningeal melanocytomas 
and melanomas are mass lesions and present with focal 
neurological signs associated with their location, such 
as raised intracranial pressure or hemorrhage, seizures, 
neuropsychiatric symptoms, and symptoms related to spinal 
cord compression.[6,9,10] The present case during her initial 
presentation had gradually progressive grip weakness 
in her right hand along with numbness and reduced 
sensations in the left lower limb. After surgery following 
a period of 2 months during which she had improvement 
in her symptoms, she developed tightness in her right 
wrist movements. She also had difficulty in walking due 
to tightness in the right lower limb. There was no history 
of bowel or bladder complaints. During her recurrence, 
she presented with rapidly progressing quadriparesis. 
Her examination predominantly showed the features of 
hemicord syndrome with loss of power in right‑sided 
extremities and reduction in sensations in left‑sided 
extremities. There were no bowel or bladder complaints.

On neuroimaging, these tumors are typically hyperintense 
on T1‑weighted images and FLAIR, hypointense on 
T2‑weighted images and show homogeneous contrast 
enhancement.[6,11,12] However, imaging appearance is quite 
variable, depends on the degree of mineralization and has 
a limited value in differential diagnosis of lesions occurring 
in this compartment.[13] Schwannoma, neurofibroma, and 
meningioma were considered as a differential diagnoses 
from radiology perspective. Features were mimicking 
neurofibroma the most.

Intraoperatively, melanocytomas are often found to 
be solitary, encapsulated intradural lesions with dural 

Figure 2:  (a and b) Intraoperative appearance of the tumor. Mark 1: Cut 
edge of the cervical dura. Mark 2: Dark bluish‑colored tumor which is 
reflected laterally away from the spinal cord which lies under the cut edge 
of dura mater

ba

Figure 3: Microscopic appearance of the tumor: (a) (H and E ×10) Heavily 
pigmented tumor composed of sheets of polygonal cells. (b) (H and E ×40) 
Large vesicular nuclei and prominent nucleoli can be appreciated as places

ba

Figure  4:  (a)  (H and E  ×10) and  (b)  (H and E  ×40) Postbleach sections 
showing large polygonal and epithelioid tumor cells with abundant 
eosinophilic cytoplasm and large vesicular nuclei with prominent nucleoli

ba

Figure 5: Immunohistochemistry: (a) (HMB45 ×10) Tumor cells showing diffuse strong positivity for HMB45. (b) (S100 ×10) Tumor cells showing diffuse 
positivity for S100. (c) (Mib1 ×10X)‑ Ki 67 was very low, around 1% in tumor cells

cba

supratentorial compartment.[1] Few cases of intramedullary 
melanocytomas have also been reported.[3] It can occur 
over a wide age range (9–73 years) with a mean age of 45–
50 years. A slight female preponderance has been reported.
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attachment. They are very vascular, and in majority of the 
cases, there is lack of any parenchymal invasion. Color 
of these lesions ranges from black to dark brown, reddish 
brown to blue. Nonpigmented lesions have also been 
reported.[4,6,9,10,14] Intraoperatively, the present lesion looked 
like a highly vascular solid tumor, bluish in color. Tumor 
was encapsulated, and there was an ill‑defined arachnoid 
plane between the spinal cord and the tumor capsule. Very 
rarely, intermediate grade melanocytic tumors are known 
to invade the CNS. No evidence of infiltrative nature 
was found in the present case. However, the tumor was 
associated with significant hemorrhage which was traced to 
a rent in the right‑sided vertebral artery.

Pigmented tumors of CNS include primary melanotic 
tumors of the CNS, metastatic melanoma, melanotic 
Schwannoma, medulloblastoma with melanotic 
differentiation, and rarely glial tumors and teratomas.[15] 
In the present case, tumor was composed of large heavily 
pigmented polygonal cells with vesicular nuclei and 
prominent nucleoli. We found no morphological evidence 
of a spindle cell lesion such as Schwannoma. Neither did 
we find any areas suspicious of a glial or an embryonal 
tumor. Considering the radiological finding of a single 
well‑defined mass lesion, our main differentials were 
melanocytoma and malignant melanoma. Findings in 
favor of melanocytoma were lack of infiltrative nature 
of the tumor, very low mitotic activity, and absence of 
necrosis. Features favoring melanoma included high‑grade 
nuclear features with macronucleoli and short duration of 
recurrence of the tumor. On immunohistochemistry, tumor 
cells were positive for melanocytic marker HMB45 and 
S100. Proliferative index  (Ki67) was very low, which 
was around 1%. Ki 67 index has been reported to range 
from  <1% to 5% in melanocytomas to more than 10% in 
melanomas. Intermediate values of 5%–10% are found 
in lesions classified as intermediate grade.[4,16] According 
to the latest edition of the WHO classification of CNS 
tumors, Ki 67 is  <1%–2% in melanocytomas and around 
8% in primary melanomas.[1] Melanocytomas are positive 
for HMB45 and S100. Melanotic schwannomas are also 
positive for S100; however, HMB45 positivity is often 
only focal. Pigmented meningiomas often stain negative 
for HMB45 and S100.[13,14] Melanocytomas despite their 
benign nature may behave aggressively and recurrence has 
been described from 7 months to 5  years after complete 
excision.[17‑19] Rades et  al. in their series described overall 
recurrence rate of 37% for meningeal melanocytomas. 
It was 24% after complete tumor resection, 0% after 
complete tumor resection followed by radiotherapy, 78% 
after incomplete tumor resection and 24% after incomplete 
tumor resection followed by radiotherapy.[20] Considering 
above features, final diagnosis of meningeal melanocytoma 
was given.

Several cases of malignant transformation of meningeal 
melanocytoma have been described in the literature. 

Recurrence time for these cases has ranged from 
4 months[21] to 12 years.[22] Local relapse as well as distant 
metastasis to other areas of brain and even liver, rib and 
subcutaneous tissue has been described.[23]

Given its propensity to recur and a rare chance of 
malignant transformation, complete surgical resection is 
the standard treatment for these tumors but it is always 
associated with morbidity due to heavy blood loss owing 
to high vascularity of the tumor. Radiotherapy is necessary 
if complete excision is not possible. It’s role in completely 
excised tumors is debatable.[17] In the present case, patient 
received radiation in the dosage of 56 Gy over 40 fractions. 
On follow‑up, she could walk without support and power 
was normal in all four limbs except for the weakness in 
right deltoid and biceps. The weakness is now gradually 
improving, and she has been put on physical therapy regime 
for further recovery. She is functionally independent.

Conclusion
Primary melanocytic lesions of CNS include meningeal 
melanocytosis, meningeal melanomatosis, meningeal 
melanocytoma, and malignant melanoma. Melanocytomas 
are considered benign or intermediate grade tumors 
with propensity to recur and rarely undergo malignant 
transformation. They must be differentiated from primary 
and metastatic malignant melanomas and other pigmented 
lesions of CNS such as Schwannomas. Complete surgical 
excision is the treatment of choice with definite role of 
radiotherapy in incompletely resected tumors.
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