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Ossification into the osteo-nevus of Nanta: an
interpretative insight

Osteo-nevus of Nanta is a rare and peculiar skin lesion histo-
logically characterized by foci of osseous metaplasia within the
dermal component of a benign melanocytic nevus." Osteo-nevi
have been mainly encountered on the head and neck, in older
patients, mostly women,?2 although recently a near-equal fre-
quency in male and female patients has been described.* Here
we report two cases of osteo-nevus and briefly discuss the
histogenetic mechanisms behind the ossification in this
melanocytic lesion.

A 70-year-old female patient presented with a dome-shaped
cutaneous neoformation, maximum 6 mm in diameter, over her
right brow ridge. Similarly, a 42-year-old male patient presented
with a faintly brownish papular skin lesion over his forehead,
measuring 8 x 5 mm, with no symptomatology of itching and
bleeding. The lesions were surgically excised, and the tissues
underwent histological examination, revealing a benign pig-
mented intradermal melanocytic nevus without evidence of dys-
plastic changes or malignancy. Just beneath the nevus, in the
lower dermis, focal osseous metaplasia was observable, con-
sisting of lamellar bone with fatty marrow at the center (Figs. 1
and 2), so a diagnosis of osseous metaplasia in an intradermal
melanocytic nevus (osteo-nevus of Nanta) was made for both
cases.

Figure 1 Photomicrograph captured by a digital slide
scanning system (Leica Aperio LV1). Benign intradermal
nevus showing two foci of osseous metaplasia (arrows) in
the dermis beneath the nevus cell nests (hematoxylin and
eosin stain; x 1,25 magnification)
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To date, the origin of secondary ossification within osteo-
nevus of Nanta has not been precisely understood and is still
debated. A few mechanisms have been proposed to justify this
intriguing histopathological finding: (i) effect of estrogens on
osteoblasts, resulting in cytokines release and bone tissue for-
mation, in order to explain the formerly observed higher inci-
dence in females;® (ii) differentiation of fibroblasts with
subsequent bone formation;® (iii) evidence of the involvement of
transforming growth factor-f (TGF-f) and connective tissue
growth factor (CTGF);® (iv) age-related stromal changes con-
ducing to bone metaplasia, accounting for the higher incidence
of osteo-nevus in adulthood;* and (v) inflammation and rupture
of a follicular cyst resulting in ossification." Nevertheless, none
of these theories has reached strong consensus, and some
questions have arisen. For instance, is it reasonable to think
that osteo-nevus goes through ossification and calcification
since it is adjacent to an injured and inflamed follicle? It could
sound reductive and if so, we should have to observe many
more osteo-nevi associated with follicular cysts. Challenging the
perceived theories, here we would like to share our thoughts
about an alternative histogenetic interpretation of the metaplas-
tic ossification into osteo-nevus of Nanta.

It is known that, from the neural crest, a cellular heterogene-
ity arises including melanocytic, Schwannian, neuronal, neu-
roendocrine, epithelial, muscle, and connective cell lineages.”
Precursor cells from the cephalic neural crest, as well as giving
rise to melanocytes residing in the skin of the head and face,
form the facial and visceral skeleton. With regard to melanocy-
tic lesions, histologic evidence of multidirectional differentiation
includes common melanocytic nevi showing peripheral nerve
sheath differentiation, adipocytic, or osseous metaplasia, cellu-
lar blue nevi with nerve fascicle-like structures, and melanomas
showing desmoplastic or neurotropic phenotypes, depending
on the regulation of multiple genes common to the neural crest
cells and leading to distinct differentiation. In particular, the
expression pattern of Hox genes in the cephalic neural crest
seems to be implicated in the development of the head and
facial skeletal tissue.® It can be speculated that a dysregulation
of gene expression can result in ectopic ossification, supporting
the possibility that a common melanocytic nevus can show a
region of bone formation, and explaining its infrequent occur-
rence. These findings are consistent with Cramer's “dermal
precursor model” of melanocytic origin, where melanocytic dif-
ferentiation starts with melanocytic precursor cells originating
from the neural crest, their migration along peripheral nerves
through the developing dermis and, eventually, their insertion
into epidermis and hair follicles.® In adulthood, when the neural
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Figure 2 Photomicrographs taken by a light microscope (Zeiss Axioplan 2). Osseous regions of the osteo-nevus, stained with
hematoxylin and eosin (a—c) and von Kossa’s method for calcification (d-f), are shown at different magnifications (a, d, x4

maghnification; b, e, x10 magnification; c, f, x20 magnification)

crest is no longer present, multipotent stem cells from the
bulge of hair follicles can differentiate into melanocytes and
many other cell types including neurons, myofibroblasts, bone,
cartilage, adipose, glial, and smooth muscle cells.’® At the
same time, melanocyte precursors seem to be implicated in
nevogenesis, upon activation of specific mutations. Consistent
with the stem cell-based concept of nevogenesis and the neu-
ral crest stem cells’ multipotentiality, why not consider that the
occurrence of ossification into the osteo-nevus of Nanta may
be explained by the multidirectional differentiation of a common
precursor cell, originating from the cephalic neural crest, into
both facial melanocytes and osteocytes? This interpretation
could thus expand the current views on the histogenetic mech-
anisms behind this melanocytic lesion, and then further experi-
mental studies will help to thoroughly explore and confirm the
hypotheses about its pathogenesis.
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Figure S1 Photomicrographs taken by a light microscope (Zeiss Axioplan 2).

Osseous regions of the osteo-nevus, stained with hematoxylin and eosin (a—d) and

von Kossa's method for calcification (e-h), are shown at different magnifications

(a, e, x1,25 magnification; b, f, x2,5 magnification; ¢, g, x4 magnification; d, h, x10 magnification).
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