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Abstract

A schwannoma with bone differentiation was diagnosed in a seven-year-old German Shepherd female dog. Clinical
signs were those of limping and proprioceptive and neurological deficits. Superficial and deep sensitivity were lower and
muscle atrophy of the left forelimb was marked. Two subscapular masses were detected at examination. Microscopic
analysis of the masses disclosed a pronounced proliferation of either palisading or loosely arranged within a myxoid tissue
spindle neoplastic cells intermingled with bone tissue islands. The neoplasm was positive for vimentin, S100 protein and

GFAP.
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In Veterinary Medicine schwannomas are
the more common neoplasms of cranial, spinal and
peripheral nerves. These neoplasms have been reported in
many species, including cattle, horses and cats; yet, they
are more prevalent in dogs (12). Cranial nerves, mainly the
V pair, cervical spinal roots and the brachial plexus are the
more affected sites (5).

Histologically schwannomas present with
bent fascicles of spindle cells disposed in many directions.
They may exhibit different morphological patterns: Antoni
type A areas are composed of spindle cells arranged in
palisades and Antoni type B areas are less cellular and
organized, made of oval to round loosely arranged cells
).

In humans many heterogencous patterns
have been described for peripheral nerve sheath tumors
(PNST) which apply to schwannomas, i.e. epithelioid
rhabdomyoblastic, cartilaginous, osseous, angiomatous,
glandular and lipoblastic (11). Similar representations of

epithelioid, melanocytic, cartilaginous, osteogenic,
glandular and epithelial patterns have been observed in
dogs and other animal species (3). The goal of this article
is to describe the clinical, histological and
immunohistochemical aspects of a schwannoma with bone
differentiation in a dog.

A seven-year-old German Shepherd female dog
was presented to the Veterinary Hospital of the
Universidade Federal de Santa Maria with limping of the
left forelimb. The owner reported that the impaired gait
was observed six months before and the dog had been
treated with anti-inflammatory drugs with no clinical
improvement. In the last two months the limping increased
and the dog started to drag de limb. A radial nerve lesion
was suspected.

On clinical examination diminished superficial
and deep sensitivity, a deficient flexor reflex, and
neurological and proprioceptive deficits were detected.
Muscles of the scapular region of the affected limb were
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markedly atrophied. On palpation a mass on the
subscapular region was found. The dog was sent to
surgery. During surgery two neoplastic masses involving
the brachial plexus and adjacent innervations were
separated.

The masses were sent to the Laboratory of
Veterinary Pathology for histological analysis. Fragments
of the masses were processed routinely for light
microscopy (paraffin embedding, 5 um sections and HE
histochemical method (4). Immunohistochemistry was
performed with anti-vimentin, anti-S100 protein and anti-
GFAP antibodies according to Viott et al (2007).

The smaller mass was white and firm,
measured 5 x 4 x 3 cm and was whitish, smooth and
shinny on the cutting surface. The larger mass measured 7
x 5 x 3 cm, was firm and reddish and was wrapped by a
thin connective tissue capsule. On the cutting surface many
areas of bonny consistency were observed.

Microscopically  the neoplasms  were
composed of spindle and oval cells with a large elongated
nuclei with 1-3 nucleoli. Nuclear chromatin was loose and
anisokaryosis was marked. The neoplastic cells had an
eosinophilic cytoplasm and formed interweaved bundles or
irregular nests. The neoplasm had packed cell areas that
tended to form palisades or the cells laid in a loose
myxomatous matrix (Figure 1A). In both masses, although
more prominent in the larger mass, islands of bone
proliferation were detected (Figure 1B). Those bone
islands were surrounded by neoplastic cells and myxoid
tissue. Necrotic and hemorrhagic areas were enveloped by
foci of a lymphoplasmacytic inflammatory infiltrate.
Mitotic figures were counted 3-5 per field.

In both tumor masses the cells were strongly
marked for vimentin (Figure 2A) and S100 (Figure 2B).
GFAP labeling was observed within the myxomatous areas
of the masses (Figure 2C). Clinical signs, gross,
histological and immunohistochemical findings allowed
the diagnosis of a schwannoma with bone differentiation.

Schwannomas are common PNS tumors whereas
schwannomas with bone differentiation are rare (12).
Several hypotheses have been proposed to explain the
origin of bone tissue within schwannomas; the most
accepted states that the neoplastic Schwann cells produce
bone tissue ectopically (10). The theory is supported by the
common origin of Schwann cells and many other cells in
the neural crest (2). Migratory neural crest cells
differentiate into melanocytes, Schwann cells, ganglion
cells, leptomeningeal cells and some mesenchymal cells
that form muscles, bone and cartilage for the head and
neck (13, 3). Therefore the mesenchymal component of the
tumor is more likely produced by the neoplastic Schwann
cells.

Brachial plexus schwannomas present with
stance and neurological deficits (1), as observed in this
dog. Occasionally neoplasms from that location give rise
to lung metastases, thus severe dyspnea is observed (8).

Figure 1 . Histological aspects of a schwannoma with bone
differentiation. 1A. Spindle palisading cells are observed at the left side of
the figure whereas other cells lay loose within a myxomatous matrix at
the right lower side of the picture. H&E, Obj. 20. 1B. Islands of bone
tissue (arrowhead) are surrounded by bundles of spindle neoplastic cells
(arrow). H&E, Oby;. 40.

Tumoral cells from both masses were markedly
positive for vimentin and S 100 protein and weakly for
GFAP. PNST are usually positive for vimentin and S100.
Some authors suggest that a lack of labeling for S100
denotes a high degree of malignancy of the tumor (12).

GFAP is the main component of astrocytic
intermediate filaments, although is also found in Schwann
cells. Schwann cells in sympathetic, vagal, splenic and
sciatic nerves are usually positive for GFAP. In the tumor
of the report, some cells labeled strong for GFAP in
multifocal areas. Kawahara et al. (1988) and Gray et al.
(1989) found inconsistent labeling for GFAP in many
PNST, chiefly schwannomas. The significance of this
finding is unclear. These authors observed that GFAP
labeling increased with the proximity with the CNS. Gray
et al. (1989) suggest that the lack of immunolabeling may
be related to the high degree of anaplasia of the tumor
which in this tumor is represented by bone production by
the neoplastic cells.

PNST diagnosis is not simple, mainly when the
neoplastic cells differentiate in other cellular types as in
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Figure 2. Immunohistochemical labelling of a schwannoma with bone
differentiation. Neoplastic spindle cells and osteocytes label strongly with
anti-vimentin (2A) and anti-S100 (2B) antibodies. IHQ, Obj. 40. The anti-
GFAP antibody marks those cells immersed in a myxomatous matrix
(2C). The bone matrix made up by tumoral cells is not immunolabelled
(arrow). THQ, Obj. 40

this case. The differential diagnosis of schwannomas from
other neoplasms that arise from the common migratory
neural crest cells may be very difficult, and only
immunohistochemical studies may elucidate the situation
(2). In the case reported here GFAP labeling of some cells

helped to establish the distinction between a schwannoma
and an osteosarcoma.
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