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CASE REPORT

Multifocal primary melanoma of the cervical spinal cord successfully
treated by tumorectomy: a case report
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Abstract
Introduction Multifocal primary melanoma of the spine is extremely rare. Here, we report a case of multifocal primary
melanoma of the cervical spinal cord.
Case presentation A 39-year-old man presented with a 1-year history of numbness of the upper extremities and back.
Magnetic resonance imaging of the cervical spine suggested multifocal intradural extramedullary tumors at levels C2 and
C4–C5. A diagnostic biopsy revealed a pathological diagnosis of malignant melanoma. Tumorectomy was then performed.
The numbness in the patient’s upper extremities improved, and he was discharged. As of 2 years after surgery, no signs of
local or systemic recurrence have been noted.
Discussion Primary melanoma of the spinal cord usually carries a poor prognosis. However, in this case, the outcome
following tumorectomy has been highly favorable. We speculate that this is because the MIB-1 labeling index of the tumors
was less than 1%.

Introduction

Primary melanoma of the spinal cord is a rare tumor, and
multiple localized melanoma is even less common. Since
the first report by Hirschberg in 1906, ~60 cases of primary
spinal melanoma have been reported in the English litera-
ture [1]. To date, there have been only four previous reports
of multifocal primary melanocytic tumors [2].

Here, we describe the clinical features and treatment of a
patient with multifocal primary melanoma of the cervical
spinal cord.

Case presentation

A healthy 39-year-old man noticed numbness in his upper
extremities and back. He visited his primary care physician
and was treated conservatively over a period of 1 year.
Because he did not experience any improvement, he
underwent magnetic resonance imaging (MRI) of the cer-
vical spine. The MRI findings suggested multifocal intra-
dural extramedullary tumors at C1–2, C3–4, and C4–5, and
he was referred to our hospital.

The patient had no relevant medical or family history and
no history of skin excision surgery. Neurological exam-
ination on admission revealed numbness and sensory dys-
function at the C5-Th8 dermatome and motor weakness of
the left upper extremities. He was classified as American
Spinal Injury Association Impairment Scale (AIS) D at the
C5 level. There was no bladder dysfunction or gait disorder.
Deep tendon reflexes were normal. MRI revealed several
dura-based extramedullary solid tumors ventral to the
C1–2 spinal cord and dorsal to the C3–4 and C4–C5 spinal
cord, causing compression of the cord without cord signal
changes. The tumors appeared hyperintense on T1-weighted
images and iso- and hypointense on T2-weighted images,
and were strongly enhanced by gadolinium on T1-weighted
images, suggesting malignant melanoma (Fig. 1a–c). No
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other lesions were noted on the whole spine image. We
consulted a dermatologist, who was unable to find any skin
lesion indicative of malignant melanoma. Brain MRI,
positron emission tomography-computed tomography, gas-
troscopy, and colonoscopy were performed, none of which
showed any clearly identifiable lesion (Fig. 1d). Therefore,
we made a diagnosis of primary spinal cord tumor with
suspected malignant melanoma. We then performed a
diagnostic biopsy. Open-door laminoplasty was performed
from C2 to C5 via a standard posterior cervical midline
approach. The dura mater was almost entirely black, so we
obtained a biopsy specimen from tissue that had sponta-
neously emerged from the dura mater (Fig. 2a). Histological
analysis with hematoxylin–eosin staining revealed a highly
cellular tumor that was composed of spindle cells arranged
in fascicles with moderate nuclear atypia (Fig. 3a). No
mitotic activity or necrosis was observed, and the MIB-1
labeling index was <1% (Fig. 3b). Immunohistochemistry
revealed that the tumor cells were positive for S100, HMB-
45, and Melan-A (Fig. 3c, d). On the basis of these findings,
the pathological diagnosis was malignant melanoma.
Tumorectomy was performed to prevent worsening of the
patient’s neurological symptoms.

We performed open-door laminoplasty and re-exposed
the black-colored dura. The dura was incised, revealing a
black well-encapsulated subdural tumor attached to the
arachnoid mater (Fig. 2b). We dissected the tumor carefully
from the surrounding structures and achieved near-total
resection. The pathological diagnosis was unchanged.

Fig. 1 a–c Magnetic resonance imaging shows several dura-based
extramedullary solid tumors ventral to the C1–2 spinal cord and dorsal
to the C3–4 and C4–C5 spinal cord. The tumors are hyperintense on
T1-weighted images (a), isointense and hypointense on T2-weighted
images (b), and strongly enhanced by gadolinium on T1-weighted

images (c). Axial images are gadolinium-enhanced T1-weighted
tumors at C1–2, C3–4, and C4–5, respectively. d Positron emission
tomography-computed tomography shows no clearly identifiable
lesions except for those in the cervical spine

Fig. 2 a Intraoperative image of the black dura during the first biopsy
procedure. b Intraoperative image of the black subdural well-
encapsulated mass
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Postoperatively, the numbness and muscle weakness of the
upper extremities improved and he was discharged with full
motor strength, classified as AIS grade E at the level of C5.

The patient underwent chemotherapy (with anti-PD-1
antibody) but not radiotherapy after surgery. As of this
writing (2 years postoperatively), follow-up MRI has shown
no evidence of recurrence (Fig. 4).

The patient provided written informed consent for this
case report to be published.

Discussion

Primary malignant melanoma of the central nervous system
(CNS) is a very rare tumor, accounting for ~1% of all cases
of melanoma, and primary spinal cord melanoma is rarely
encountered. Multifocal primary melanocytic tumor is
extremely rare [2].

Primary melanoma of the spinal cord occurs most often
at the thoracic level [3]. It is thought that primary malignant
melanoma of the CNS originates in leptomeningeal

melanoblasts, which are derived from the neural crest early
in embryonic development [4]. Primary melanoma of the
CNS is diagnosed using the criteria devised by Hayward as
follows: no malignant melanoma outside the CNS; no pre-
sence of the lesion in any other region of the CNS; and
confirmation of the melanoma histologically [5]. The World
Health Organization classifies primary melanocytic tumors
into meningeal melanomatosis, malignant melanoma, mel-
anocytoma, and diffuse melanocytosis. Primary CNS mel-
anoma shows positive staining for vimentin, S100 protein,
and HMB-45. Melanocytoma is also a rare tumor arising
from leptomeningeal melanocytes, but carries a better
prognosis than melanoma. Melanocytoma is distinguished
from melanoma by the presence or absence of necrosis,
mitotic figures, nuclear atypia, microvascular invasion, high
MIB-1 labeling index, and other features [6]. The MIB-1
labeling index indicates the proportion of cells positive for
Ki-67 (a protein highly expressed in proliferating cells and
encoded by the MIB-1 gene). Ki-67 immunoreactivity
indicates proliferating cells. Thus, high MIB-1 labeling
index suggests a high number of proliferating cells, which is

Fig. 3 a Highly cellular tumor
composed of spindle cells
arranged in fascicles, with
moderate nuclear atypia.
Hematoxylin–eosin, ×400. b Ki-
67 immunostaining. MIB-1
labeling index <1%, ×400. c, d
Tumor cells (yellow arrows) are
positive for HMB-45 (×400) (c)
and Melan-A (×400) (d)
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indicative of high malignant potential. MIB-1 labeling
index is used as a tumor proliferation marker and is known
to correlate with tumor grade and prognosis. Nevertheless,
distinguishing between a malignant melanoma, a well-
differentiated melanocytoma, and an intermediate-grade
melanocytic lesion [3] remains a diagnostic challenge.
Hoffmann et al. [7] recently suggested that molecular ana-
lysis was the best method for distinguishing between mel-
anocytoma and malignant melanoma.

MRI is by far the best diagnostic imaging procedure for
spinal cord melanomas. These tumors are usually slightly
hyperintense on T1-weighted images and isointense to
hypointense on T2-weighted images [8]. However, the
degree of intensity on T1/T2 depends on the individual
tumor. Melanoma of the spinal cord is difficult to treat, with
surgical resection appearing to yield the best outcome.
Many reports recommend postoperative radiotherapy or
chemotherapy; however, the efficacy of these adjuvant
therapies is still controversial [9].

Mean survival time of patients who have undergone
surgical excision of spinal cord melanoma with or without
additional treatment is 6 years and 7 months after the onset
of symptoms. In contrast, the mean survival time in patients
with CNS metastases from melanoma of the skin is only
6 months [10]. The incidence of recurrence is greatly
affected by tumor grade.

In this case, we performed near-total resection and
achieved a favorable outcome, probably because the MIB-1
labeling index of the tumors was less than 1%. We consider
the ‘primary multifocal’ aspect of a melanocytic tumor to
be highly suggestive of dissemination, especially in this
case. Because we could not resect the black-colored dura
mater completely, careful follow-up observation is still
needed.

In summary, we have reported a rare case of multifocal
primary melanoma of the cervical spinal cord. Near-total
tumor resection was achieved, anti-PD-1 antibody che-
motherapy was administered postoperatively, and no local
recurrence has been observed in the 2 years after surgery.
However, continued careful follow-up is deemed
mandatory.
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Fig. 4 Follow-up magnetic resonance imaging shows no evidence of
recurrence at 2 years postoperatively. a, b T2-weighted image, b T2-
weighted image, c gadolinium-enhanced T1-weighted image
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