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Pigmented Neurofibroma : A Case Report with
Immunohistochemical and Ultrastructural Study
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Abstract

Pigmented neurofibroma is a rare variant of neurofibroma showing melanin production.  The
clinical diagnosis is difficult to establish requiring the histopathological examination to differ-
entiate between the melanotic neurofibroma and other pigmented tumours.

We report an unusual case of a huge, recurrent, pigmented neurofibroma with extended, mac-
roscopically striking pigmentation in a 45 year old patient without stigmata of neurofibromato-
sis 1.

The histochemical, immunohistochemical and ultrastructural findings support a melanotic
line of differentiation besides Schwann cell differentiation.

Introduction

Pigmented neurofibroma (PNF) is a unique
subtype of neurofibroma which is rare

and contains melanin producing cells.1-10 Most
occur in patients with neurofibromatosis1 and
are of diffuse type, although some have
features of both diffuse and plexiform types.1

The pigment is not usually appreciated on
gross examination and requires histologic
examination.  The pigmented cells which are
dendritic or epithelioid in shape are dispersed
throughout the tumour and express both S100
protein and melanin markers.2,3  The presence
of melanin producing cells in PNF can be
explained on the basis of origin of both, the
melanocytes and Schwann cells from
multipotent neural crest cells.

Although melanogenic potential of
Schwann cells is suggested and proved in the
literature, 4,5 few reports provide
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ultrastructural confirmation. 6-8

We document the clinicopathological and
ultrastructural findings of pigmented
neurofibroma and discuss the differential
diagnosis.

Case Report

A 45 Yr/M first presented in January 2006 with a
long history of a left gluteal mass. He had noticed a
small, slightly elevated nodule in childhood and the
tumour had gradually increased in size. There was
no history of fever, loss of weight or pain, but history
of recurrence of tumour after excision was present.

Physical examination revealed an elevated,
nonulcerated, soft to rubbery mass measuring
35x17x11 cms, involving the left gluteal region but
sparing the anal orifice. The stigmata of
neurofibromatosis 1 were absent.

Pathological Findings

Gross examination : The resected, large mass
measured 35x17x11 cms. and  was covered with thick,
hyperpigmented, skin.  The cut surface revealed an
ill-demarcated, solid, grayish white to tan, glistening,
soft to rubbery tumour involving the dermis and
subcutis.  The striking feature was the presence of
macroscopic pigmentation in the form of dark brown
to blakish streaks.  There was  haemorrhage but no
evidence of necrosis (Fig. 1).

Microscopic examinat ion  : The  tumour had
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characteristic appearance of diffuse neurofibroma
with uniform matrix of fine fibrillary collagen and
short fusiform to rounded Schwann cells embedded
in it.  Focal areas of conventional neurofibroma in
the form of short fascicles of spindle cells with wavy
nuclei and myxocollagenous matrix was present along
with Wagner - Meissner - like bodies (Fig. 2).

The peculiar feature was the presence of spindle,

dendritic, tadpole-shaped and epithelioid pigmented
cells in clusters throughout the tumour; but had a
tendency to locate in deep dermis and subcutis. The
pigment was granular and brownish black.

The mitotic figures were absent but tumour
infiltration into the subcutaneous fat and muscle was
observed.  There was no evidence of junctional
melanocytic activity or naevus cell clusters in the
superficial dermis.

Histochemistry : The pigment containing cells were
positive (Jet Black) with Fontana-Masson silver
nitrate reduction and were depigmented by a melanin
bleach method.  Prussian blue staining was negative.

Immunohistochemistry : There was proliferation
of S-100 protein positive Schwann cells with sparse
and focal immunoreactivity for CD34 indicating
fibroblastic proliferation.

Electron Microscopy : On electron microscopy
tumour cells appeared spindle shaped arranged in
broad bands with intervening collagen.  The cell
surface was covered with illdefined, fuzzy basal
lamina.  The melonasomes were present in few cells
(Fig. 3).

Discussion

Neurofibromas are the familiar benign
tumours of peripheral nerve sheath and are
composed of perineurial cells, Schwann cells,
fibroblasts, neuritis and mucopoly-saccharide
matrix.1 In the spectrum of neurofibromas the
pigmented    tumours   are rare5,7 variants

Fig. 1 :A large tumour involving the dermis and
subcutis, measuring 35x17x11; cut surface
solid, grayish white to tan, rubbery, with
brownish streaks.

Fig. 2 :Diffuse neurofibroma with  fine fibrillary
matrix and fusiform Schwann cells
embedded in it (A  and B; H and E X100,
X40). Masson – Fontana showing presence
of jet black pigment in cells (C, X 100). S-
100 positive Schwann cells (D, X 100).

Fig. 3 :Electron microscopy showing Schwann cell
with fuzzy basal lamina (x 8000), and
melanosomes (inset, x 60,000).
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usually showing only faint macroscopically
obvious pigmentation6 and accounting for 1%
of all neurofibromas.1,2  These tumours can
occur on their own or be associated with
neurofibromatosis 1.1,3 The rarity of the entity
is evident from the small number of lesions
published in the medical literature, especially
Indian literature.

Pigmented neurofibromas are more
frequent in dark skinned populations with an
age range of 2-71 years and usually involve
head  and  neck,  buttock, lower leg and
thigh. 1-3 Because of the diffuse pattern of
growth these lesions may recur, but
malignant transformation or metastasis has
not been known.1,2,3 Our patient was a 45 year
old, Indian male with a recurrent tumour of
the buttock. The tumour was present since
childhood without stigmata of
neurofibromatosis 1.

Macroscopically tumour involves dermis
and subcutis and measures 1 to 50 cm with a
glistening, gray tan cut surface, ill-defined
margins and rubbery consistency.2,3,7

Pigmentation within the tumour varies from
absent to striking blackish flecks.2,6,7

The received resected tumour had above
features with macroscopic pigmentation in the
form of brownish black streaks, prominent
in the deep dermis and subcutis.
Microscopically it is characterized by diffuse
neurofibroma having fine fibrillary
collagenous matrix in which the Schwann
cells are embedded, small abnormal nerve
segments and scattered Wagner - Meissner-
like bodies.  Some have features of diffuse
and plexiform types.  Melanin - producing cells
tend to be located in the deep dermis and
subcutis, accompanying neurofibroma
components in the more superficial dermis.3

According to Motoi3 et al this unique
distribution pattern of melanin-producing
cells in PNF can be a major useful tool for

distinguishing this tumour from other
“pigmented tumours.“

The “pigmented tumours” which have to
be diffentiated from PNF are melanotic
schwannoma, pigmented dermato-
fibrosarcoma protuberans, cellular blue
nevus, congenital neuronevus and
neurocristic hamartoma.

Melanotic schwannoma (MS) is a rare form
of pigmented neural tumour linked to
Carney’s  complex, characterized by the
presence of myxomas, spotty pigmentation,
endocrine overactivity and other
abnormalities. It is better “marginated” and
deep seated than pigmented neurofibroma
and exhibits gross pigmentation and cystic
change more commonly. The histomor-
phological features which distinguish MS
from PNF are, presence of cellular areas
alternating with hypocellular areas, cells with
peculiar syncytial quality, presence of
psammoma bodies, large and epithelioid
pigmented cells and uniformly intense
immunostaining for S-100 protein.1,8

Pigmented dermatofibrosarcoma
protuberans is an uncomon tumour with a
predilection for the truncal region which is
not usual for pigmented neurofibroma.1 It has
prominent storiform pattern with random
distribution of dendritic pigment cells1,3,9 which
differs from unique distribution pattern of
melanin producing cells in PNF.  The uniform
fibroblastic cells, repetitive storiform pattern,
strong positivity for CD 34 and lack of S-100
protein immunoreactivity usually make this
distinction apparent.1,2,3,9

Cellular blue nevus presents typically in
young adults in the lumbosacral and buttock
region. The tumour has dumbell-l ike
configuration and exhibits a more solid,
organoid or nested growth than pigmented
neurofibroma. It typically lacks prominent
proliferation of Schwann cells, abnormal
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nerve trunks, fibrillary collagenous matrix
and Wagner-Meissner-like bodies.

The distinction between congenital
neuronevus and pigmented neurofibroma is
less clear-cut. The presence of junctional
activity and or superficial nevoid component
with typical clinical features support the
diagnosis of a congenital neuronevus over
that of a pigmented neurofibroma.1,2,10

The neurocristic hamartoma presents as
an isolated cutaneous mass of small to
moderate size with normal skin tone or bluish
discolouration, preferentially involving the
face or scalp and associated with a  complex
proliferation.  of nevomelanocytes, Schwann
cells and pigmented dendritic and spindle
cells.

The histomorphological features of diffuse
neurofibroma with unique pattern of
melanogenesis, immunoreactivity with CD34
and S-100 protein and ultrastructural findings
enabled us to diagnose present case as
pigmented neurofibroma and differentiate it
from the “pigmented tumours”. The follow-
up of three months is too short to predict the
outcome in this case but none of the
pigmented neurofibromas in previous studies
are known to have undergone malignant
transformation. 1,2,3
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