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Abstract

Background Spinal melanocytoma is one of the most
infrequent space-occupying lesions of the central nervous
system. To the best of our knowledge, this is the first report
of primary bifocal intradural melanocytoma of heteroge-
nous pathological grade to date.

Case description We report the case of a 43-year old
patient with primary bifocal melanocytoma, clinically and
radiologically resembling benign schwannoma. The patient
presented with myeloradiculopathy of the left C3 derma-
tome. Magnetic resonance imaging of the upper spine
revealed two space-occupying lesions with paraspinal
extension, initially diagnosed as neurofibroma. Definitive
histopathological classification of both lesions was mela-
nocytoma. Both tumours were only partially removed due
to adherence to surrounding structures. The patient
underwent stereotactic external beam irradiation (EBR).
Follow-up at 1 year after surgery revealed no recurrence
and the patient remained free of symptoms. The clinical,
radiological and pathological features of this rare tumour
entity are presented and the available literature is reviewed.
Conclusions Intradural melanocytoma, although exceed-
ingly rare, requires a thorough work-up to exclude malig-
nant melanoma. With only two previous reports of
multifocal melanocytoma published in the literature, stan-
dard therapy has not yet been established and complete
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surgical removal remains the modality of choice. Patients
should be closely monitored to detect local recurrence or
malignant degeneration. EBR may be considered in cases
where total excision is not achievable and reduces risk of
local recurrences.
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Abbreviations

CNS Central nervous system

MC  Melanocytoma

MRI  Magnetic resonance imaging

EBR External beam irradiation
GTR Gross total resection

CT Computed tomography
HE Haematoxylin—eosin

Introduction

Pigmented tumours are among the most infrequent space
occupying lesions of the central nervous system (CNS).
These neoplasms are mostly found in the posterior fossa
[17], although other locations are recognized. One-third
occurs in the superior spinal cord [6]. Melanocytomas
(MC) are slow-growing tumours that cause symptoms like
myeloradiculopathy by compression of adjacent structures
[12]. Malignant progression with infiltrative growth and
even metastatic seeding is not uncommon [8, 19, 22]. We
report the case of a patient with bifocal MC, clinically and
radiologically resembling benign schwannoma. To the best
of our knowledge, this is the first report detailing two MC
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of different pathological grades in a single patient, and the
third report of multifocal MC.

Case report

A 43-year-old non-smoker with no significant past medical
history presented to a regional medical center in December
2010, with a 4-month history of left neck and shoulder pain
and occasional paraesthesias of the left hand. He also
complained of constant, left-sided cephalalgia radiating to
the jaw. Spinal magnetic resonance imaging (MRI)
revealed two space-occupying lesions in segments C2-3
and Thl-2, respectively (Fig. 1). Both tumours, which
extended from the neural foramen into the dural cavity,
demonstrated homogenous contrast-enhancement (Fig. 1c—
e). The lesions were hyperintense on T1 (Fig. 1a) and
hypointense on T2-weighted sequences (Fig. 1b), consis-
tent with benign schwannoma.

T1-T2 decompression was performed, exposing a
darkly pigmented tumour, extending from the neural
foramen into the intradural compartment. The tumour was
subtotally removed and classified as a melanotic schwan-
noma. The patient was then referred to our university
hospital due to uncertain tumour grade and persistent
symptoms.

Physical examination was significant for hypaesthesia in
the left C3 dermatome, but was otherwise unremarkable.
Dermatological and ophthalmological work-up failed to
show evidence of cutaneous melanoma or Carney’s syn-
drome. Left C2—C3 hemilaminectomy with open explora-
tion of the neural foramen was performed. Intraoperatively,
a bulky, paraspinal tumour was found, extending from the
epidural space of the C2-neural foramen into the dural sac,
dura and nerve rootlets (Fig. 2). Diffuse leptomeningeal
hyperpigmentation and dural thickening were present. The
tumour was adherent to adjacent structures and incorpo-
rated multiple nerve rootlets. The lack of a clear cleavage
plane as well as profound bleeding rendered GTR
unachievable and the tumour was debulked to the greatest
possible extent. Frozen section examination of the obtained
tissue samples identified a melanotic, blue-cell tumour. The
operation was aborted at this time to reduce the risk of
neurological deficits and due to uncertainty regarding the
tumour entity as well as suspected meningeal seeding.

The patient experienced an uncomplicated postoperative
recovery with significant pain reduction. To exclude met-
astatic seeding, cranial MRI and whole-body positron-
emission computed tomography (CT) were performed,
revealing no other lesions. The patient subsequently
underwent stereotactic external beam irradiation (EBR) to
both tumour locations. The target volumes consisted of
residual tumour as visualized in MRI and planning CT
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(cervical volume 1.79 cm®/thoracic volume 1.49 cm?®). The
cervical target volume was extended to include areas of
meningeal gadolinium enhancement. A total dose of 14
Gray was applied to each location. Follow-up MRI
18 months after EBR demonstrated no evidence of tumour
progression (Fig. 1f). Neurological examination was nor-
mal and the patient has remained free of symptoms.

Histopathology

The biopsy specimen from the cervical lesion consisted of
small tumour fragments composed of variably pigmented,
monomorphic spindle cells, organized into tight nests
(Fig. 3a). The nuclei were small and oval-shaped with
occasional grooves. Mitotic figures and necrosis were
absent, with a very low proliferation index (Mibl 1 %).
S100-protein staining was positive in both nuclei and
cytoplasm. Immunohistochemical preparations demon-
strated diffuse cytoplasmic labelling with Pan-melanoma, a
highly sensitive melanoma cocktail (HMB-45, Melan-A
and tyrosinase antibodies, Fig. 3b).

Samples from the thoracic tumour site displayed a
nested growth pattern and were composed of tightly
packed, spindle cells (Fig. 3c). Cells were variably pig-
mented and had oval to bean-shaped large nuclei with
grooves. Occasionally, prominent nucleoli were seen.
Similar to the previous specimen, the tumour cells immu-
nolabeled with S100-protein and Pan-melanoma. The
Mibl-index was low with a rate 3 %. Mitotic figures were
not identified, but necrotic foci were seen (Fig. 3c). The
lack of reticulin fibres between tumour cells excluded the
initial diagnosis of pigmented Schwannoma (Fig. 3d). Due
to the presence of necrosis the thoracic tumor was con-
sidered to represent an intermediate grade rather than low-
grade MC as seen in the cervical tumour.

Both tumour samples were subsequently analysed for
BRAF mutations, a proto-oncogene frequently found in
melanoma [10]. Analysis was negative in both samples;
however, the thoracic sample demonstrated beta-actin
amplification in the t(12;22)-locus.

Discussion

Intradural MC is an exceedingly rare variant within the
spectrum of melanocytic tumours of the CNS. Developing
from leptomeningeal melanocytes, MC are considered to
represent the benign variant in a continuum of pigmented
CNS tumours, followed by intermediate grade MC, and
malignant melanoma (MM) [1]. Cervical spinal cord
involvement in MC is rare [17] and the majority of MC are
found in the posterior fossa; however, other localizations
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Fig. 1 Magnetic resonance imaging. Sagittal MRI of the cervical/ (d, e), the cervical lesion shows diffuse leptomeningeal enhancement
upper thoracic spine reveals two intradural, extra-axial lesions, (c). No progression is seen 12 months after initial surgery and
extending through the neuroforamen of C2-C3 (a, b, d) and T1-T2 (a, external beam irradiation (f)

b, e). Both enhance homogenously after gadolinium administration
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Fig. 2 Intraoperative photography. Intraoperative photographs dem-
onstrating the cervical lesion in the C2-3 segment as an intradural
mass (arrow) with extradural extension (asterisk). Note the diffuse
meningeal hyperpigmentation overlying the tumour

are recognized [6, 7, 13, 16, 18]. Spinal MC are most often
reported in the extramedullary space, with only 23 intra-
dural lesions reported in the literature. Most cases are
found in women in their fourth decade of life and are
discovered after a long-standing history of progressive
myeloradiculopathy [17].

It should be emphasized that distinguishing MC from
melanoma can be especially challenging when sampling of
the tumour is limited [23]. For the most part, low-grade MCs
lack mitotic activity, cytologic atypia, necrosis and neural

Fig. 3 Histopathology. Haematoxylin—eosin (HE) staining of the
cervical lesion displays variably pigmented, tightly packed tumour
cells in a nested growth pattern. Cells possess oval to bean-shaped
nuclei, with occasional grooves (a). Pan-melanoma immuno-histo-
chemistry preparation (b) demonstrates diffuse cytoplasmatic
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parenchymal invasion [12]. The intermediate grade category
was introduced for melanocytic tumours with bland cyto-
logic features that manifest signs of malignancy [3]. The
initial diagnosis of melanotic schwannoma was excluded by
the lack of reticulin fibers surrounding individual tumour
cells [2, 15]. MC feature variable degrees of melanisation,
ranging from gray to charcoal-black tumours [8]. Immuno-
histochemical staining is positive for HMB-45, Melan-A and
S$100, consistent with a melanocytic origin. To differentiate
this entity from other pigmented lesions such as melanotic
meningioma and schwannoma, EMA and reticulin may be
used, respectively. B-Raf mutation analysis may be helpful in
identifying a proto-oncogenic driver mutation, often found
in MM [10].

Intraoperatively, both tumours could not be dissected
from the surrounding structures, raising suspicion of infil-
trative growth. On microscopy, the thoracic biopsy revealed
evidence of malignancy, especially necrosis (Fig. 3c).
Accordingly, some authors consider infiltration and necrosis
as de facto evidence of an intermediate grade MC [1, 5].
Since the cervical tumour lacked distinct anaplastic features,
it was classified as benign, low-grade MC. Samples from the
thoracic lesion revealed necrosis and a higher MIB-1. Co-
existence of these features prompted the classification of this
tumour as an intermediate-grade MC [1, 3, 19].

It remains controversial whether multifocal MC are due to
meningeal seeding [7] or form a distinct variant as proposed

labeling. HE-stained sections from the thoracic biopsy reveal
monomorphic tumor cells surrounded by densely pigmented cells
and extracellular melanin. Note the small focus of necrosis (¢).
Gomori reticulin stain fails to demonstrate reticulin fibers surrounding
individual tumor cells (d)
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by Ali et al. [1]. Primary multifocal MC are believed to be
uniform in pathology [1]; however this was not the case in
our patient. There is growing evidence in the literature that
benign low-grade MC may degenerate into more aggressive
entities [ 1], challenging the initial definition by Brat et al. [3].
It is therefore likely that our case resembles a primary mul-
tifocal MC of heterogeneous pathological grade, potentially
in a very early stage of malignant transformation [19].

Diffuse leptomeningeal hyper-pigmentation and contrast-
enhancement seen in the cervical tumour (Figs. 1c, 2a) may
reflect melanocytic invasion, commonly seen in neurocuta-
neous melanosis [1]. This diagnosis was ruled out in our case
due to absence of hydrocephalus and cutaneous lesions [12].
Leptomeningeal seeding is a tentative explanation of a
bifocal manifestation, but only occurs late in the course of
MC following malignant transformation [7, 21]. Given the
short time course from onset of symptoms to histopatholo-
gical diagnosis and lack of anaplastic features in the cervical
lesion, metastatic seeding seems unlikely. A high-grade,
seeding MC would be expected cranial to a metastasis.
However, the intermediate-grade tumour was located in the
thoracic spine, virtually excluding drop metastasis, favour-
ing a primary multifocal origin.

At present, there is no established consensus regarding the
radiological features of MC. In general, T1 iso- to hyperinten-
sity and iso- to hypointensity on T2-weighted sequences are
reported with homogeneous enhancement following gadolin-
ium administration [2, 9, 18]. However, imaging characteristics
are not specific due to varying degrees of melanisation and
necrosis, which may affect the MRI signal [13]. Differential
considerations include various spinal neoplasms like menin-
gioma, schwannoma or melanoma [2, 12, 15, 23].

Neurosurgical management of MC ideally consists of
gross total resection (GTR), which is associated with
increased long-term survival and significantly lower recur-
rence rates [11, 12, 24]. However, GTR is limited when
surrounding structures are infiltrated. In those cases, high-
dose radiotherapy or radiosurgery are the therapeutic
modalities of choice [4, 14, 20]. All patients require close
follow-up with serial MRI and clinical examination as local
recurrence rates are as high as 50 % [23].
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