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Abstract

BACKGROUND
Primary intramedullary melanoma is a very rare tumor, most frequently
occurring in the cervical and thoracic spinal cord.

CASE SUMMARY

We present a rare case in which the primary intramedullary melanoma was
located in the lumbar spine. A 56-year-old man complained of progressive
intermittent pain in the lumbar area. Thoracic magnetic resonance imaging
showed a spinal intramedullary tumor between the L3 and S1 levels. The tumor
was resected entirely, and the diagnosis of malignant melanoma was confirmed
by histopathology.

CONCLUSION

Primary melanoma of the spinal cord, particularly intramedullary localization,
has rarely been reported in the previous literature. We describe a primary
malignant melanoma of the lumbar spinal cord and discuss the challenges
associated with the diagnosis.

Key Words: Intramedullary melanoma; Spinal cord; Lumbar; Magnetic resonance imaging;
Histopathological examination; Immunohistochemical staining; Case report
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Core Tip: We report a primary malignant melanoma of the lumbar spinal cord and
emphasize the diagnostic challenge.
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INTRODUCTION

Primary malignant melanoma of the central nervous system (CNS) accounts for about
1% of all melanoma cases!l. Primary CNS melanoma localized to the spinal cord is
extremely rare, and most frequently involves the thoracic spine and the cervical spine.
The diagnosis of primary intramedullary melanoma was based on histological
examination and the exclusion of other lesions outside of the CNS*.. In this paper, we
present the case of a 56-year-old male patient diagnosed with primary intramedullary
melanoma of the lumbar spine that proceeded with surgical resection.

CASE PRESENTATION

Chief complaints
A 56-year-old man visited our hospital with radiating pain in the lower limbs for 2 wk.

History of past illness

The patient had been suffering from progressive intermittent pain in the lumbar area
for approximately 3 years, and his pain was only partially relieved after bed rest. He
then began to feel severe radiating pain in the left lower limb 2 wk before presentation.

Physical examination

The patient had mild kyphosis of the spine and intervertebral tenderness in the L4-L5
and L5-S1 disc spaces. Physical examination showed left hip tenderness and
percussion pain. The muscles of the left lower limb were significantly atrophied
relative to the right lower limb. Resultantly, the left lower limb was observed to be 3
cm shorter than the right one.

A Faber test of the left lower limb was positive. Straight leg elevation tests of both
lower extremities were negative. Pain sensation and temperature sensation were
normal in both lower limbs. Muscle tension in both lower extremities was also normal.

Dorsiflexion force of the left ankle joint was 3+, and plantar flexor muscle strength
was level 3. The nail of the big toe was grade 0. Right ankle dorsiflexor force was 4,
and plantar flexor force was 5. The anal sphincter contracted evenly and forcefully.
Bilateral knee and Achilles tendon reflexes were normal. The physiological reflex was
present, but the pathological reflex was not elicited.

Imaging examinations

Magnetic resonance imaging (MRI) analysis of the lumbar spine exhibited an
intramedullary mass between the L3 and S1 levels. An impressive Schmorl node was
visible in the L4 vertebral body (Figure 1).

Histopathological examination

Histopathological examination of the specimen showed that the tissue was composed
of most polygonal and some spindle tumor cells. The tumor cells were relatively
uniform in size, with rich and transparent cytoplasm. The nuclei of most of the cells
were either round or oval, and they had large nucleoli. The tumor cells displayed a
high degree of mitotic activity, but no necrosis was seen (Figure 2A). The isolated
tumor was also subjected to immunohistochemical examination, which revealed
positive staining for S-100, homatropine methylbromide (HMB)-45, and p53,
indicating an intramedullary malignant melanoma (Figure 2B-D). The tumor cells
expressed vimentin and did not exhibit positivity for the epithelial marker cytokeratin,
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Figure 1 Magnetic resonance imaging analysis of spinal cord lesion. A: Sagittal T1-weighted magnetic resonance imaging (MRI); B: Sagittal T2-
weighted MRI; C: Homogeneous contrast enhancement on axial T1-weighted images with gadolinium.
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which indicates that the tumor had undergone the epithelial-to-mesenchymal
transition process (Figure 2E and F). Additionally, immunostaining for Ki67 supported
an appreciable proliferative activity, and the Ki67 proliferation index was about 10%-
50% (Figure 2G).

FINAL DIAGNOSIS

The patient had no history or clinical manifestation of the primary cutaneous or ocular
lesion. Based on the MRI analysis and histological examination, the final diagnosis was
primary malignant intramedullary melanoma of the lumbar spinal cord.

TREATMENT

The patient underwent L4-5S1 discectomy with total resection of a dark reddish-brown
ventrally exophytic intramedullary tumor. The tumor was exposed after the dura was
widely opened. It was black and firm, and invaded the L5 spinal nerve root. Titanium
mesh implantation and pedicle screw fixation were used for the treatment.

OUTCOME AND FOLLOW-UP

The patient refused the molecular targeted therapy based on the drug sensitivity test.
Unfortunately, the patient passed away 6 mo after the surgery.
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Figure 2 Histological analysis of the tumor tissue. A: Hematoxylin and eosin staining showing the tumor cells (x 200); B-G: Immunohistochemical staining for
S-100, homatropine methylbromide-45, p53, vimentin, cytokeratin, and Ki67, respectively (x 400).

DISCUSSION

Our case presents a rare occurrence of primary intramedullary malignant melanoma in
the lumbar spine manifested by pathological features and clinical behavior. Primary
malignant melanoma of the spinal cord is common in the thoracic region and the
cervical region.

Melanoma is an aggressive form of cancer that develops in the cells (melanocytes)
that produce melanin and can show up anywhere on the skinl’. Less common types
may be found in other organs. Primary melanoma in the CNS arises from melanocytes
that develop from their precursors. Hayward's classification of primary spinal cord
melanoma relies on the absence of a melanoma outside of the spinal cord and
histologic confirmation of melanomal”. Primary intramedullary melanoma shows
either slow progression or rapid decline, and this lesion is distinct from meningeal
melanocytoma and the frequent type of skin melanoma with metastases extending to
the CNS.

Notably, surgical criteria are useful when distinguishing primary malignant
melanoma from meningeal melanocytoma. At surgery, the adherence to nerve roots by
the tumor is suggestive of primary spinal melanomal”. Additional chemotherapy and
adjuvant radiotherapy may improve disease-free survival®. Accordingly, it was
believed that our case was associated with a primary spinal cord melanoma.

So far, MRI analysis is the best imaging modality for diagnosing spinal cord tumors.
Spinal cord melanoma often displays slightly greater signal intensity on the T1-
weighted images than the otherwise healthy spinal cord. On the T2-weighted images,
however, it can show the same or less signal intensity than the normal cord. The lesion
usually shows mild and homogeneous enhancement following the intravenous
administration of a gadolinium-based contrast agent. Here, the appearance of the
lesion on MRI in our case was consistent with previously reported findings!®”. The
final diagnosis should be based on histological and immunophenotyping
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examinations. Histopathologic features of malignant melanoma include the formation
of tight nests surrounded by well-differentiated melanocytes, which produce
pigmented melanin®. Inmunohistochemically, S-100 and HMB-45 may contribute to
the diagnosis of malignant melanoma”.

The various differential diagnoses of primary intramedullary melanoma include
metastatic carcinoma, epithelioid schwannoma, and meningeal melanocytoma. In the
diagnosis of spinal cord melanoma, the distinction between primary intramedullary
melanoma and metastatic melanoma is necessary. As mentioned in the Hayward
criteria, histological confirmation and exclusion of melanoma outside the CNS (e.g.,
the skin, squamous mucosa, and the eyes) are required for the diagnosis of primary
intramedullary melanoma. In contrast to melanomas, epithelioid schwannomas exhibit
compactly interwoven fascicles of pigmented spindle cells with oval nuclei and low
nuclear grade!'l. Meningeal melanocytoma is a rare pigmented CNS tumor that might
be intradural or extradural and was frequently found in the posterior cranial fossa and
spinal cord"'l. Histologically, the tumor cells are arranged in sheets, bundles, nests,
and whorls surrounded by a network of reticulin fibers. Mitosis and necrosis are rarely
seen in the meningeal melanocytomas.

CONCLUSION

We herein report a case of primary intramedullary melanoma of the lumbar spinal
cord, which is a very rare disease, and surgical resection was applied to the patient
after careful evaluation.
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