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Abstract

The case of a domestic, mixed breed, six-year-old, male dog is presented. The dog had a progressive history of nonambulatory
tetraparesis which caused tetraplegia, muscle atrophy, absence of superficial sensibility, hyporeflexia of the thoracic limbs and
neck pain to palpation. Magnetic resonance imaging (MRI) of the neck showed loss of density of the spinal cord at C6-C7 level.
The patient was euthanized and the pathological examination confirmed the presence of neoplastic tissue compressing the
spinal cord. Histological features along with intense nuclear and cytoplasmic immune-positiveness to S-100 protein, were consis-
tent of a tumor of the peripheral nerve sheath (schwannoma). Because of its localization, this neoplasm must be differentiated
form canine meningioma, which is negative to S-100 immunolabeling. Other neoplasms of fusiform cells that should be ruled out
are fibroma, hemangioma, and hemangiopericytoma.
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Resumen

Se presento el caso de un perro doméstico, macho, mestizo, de 6 afios de edad, con tetraparesis progresiva no ambulatoria que
propicia tetraplejia, atrofia muscular, ausencia de la sensibilidad superficial e hiporreflexia de miembros toracicos, aunado a dolor
enlamanipulacion del cuello. La resonancia magnética del segmento cervical revel6 pérdida de densidad del segmento medular
anivel de C6-C7. Se aplicé la eutanasia al animal y en el examen patoldgico, se confirmé la presencia de tejido de neoformacion
que comprime la médula espinal. Se revisaron secciones histologicas de la neoplasia, que sumadas a intensa inmunopositividad
nuclear y citoplasmaética a proteina S-100, son coincidentes con un tumor de vaina de nervio periférico (schwannoma). Dada su
ubicacién, esta neoplasia se debe diferenciar principalmente del meningioma canino, que es negativo al inmunomarcaje con
S-100. Ademas, debe ser diferenciada de otras neoplasias de células fusiformes, como fibroma, hemangioma y hemangioperici-
toma.
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Introduction

ing schwannoma, neurofibroma and some

others less seen, are benign neoplasms rarely
found. Their etiology is unknown, they are originated
from Schwann cells or the perineural sheath, from
perineural fibroblasts or both.! Regarding domes-
tic animals, these neoplasms have been reported in
bovine and dogs, and less frequently in cats.? In dogs,
the fifth cranial nerve or the spinal nerve roots are
usually involved; most of the PNST are derived form
the dorsal nerve root (sensorial).® In this group of
neoplasms there is no breed or sex predisposition. It
is generally located intradural-extramedullary in the
spinal cord canal; it is rarely seen intramedullary or
intraosteal .*

Macroscopically, PNST are characterized by being
nodular, or firm or soft (gelatinous) varicose thicken-
ing, white or gray, frequently encapsulated.>® Micro-
scopically, PNST are formed by spindle cells, arranged
in sheaves, palisades or bundles. These neoplasms have
a low cellular count with elongated or polygonal cells
over a fibrilar or lax mucine matrix. Nuclei are small,
normochromic showing scarce mitotic activity.>®

Peripheral nerve sheath tumors (PNST), includ-

Case description

A domestic, mixed breed, six-year-old, male dog,
weighing 27.2 kg was attended at the Veterinary Hos-
pital of the Faculty of Veterinary Medicine and Animal
Husbandry, of the National Autonomous University of
Mexico (FMVZ-UNAM). The dog had had progressing
walk incapability for two weeks, he refused to go up or
down stairs and had general incoordination. A neu-
rological examination yielded out neck pain to palpa-
tion, nonambulatory tetraparesis, lack of propriocep-
tion, hypereflexia of the pelvic limbs, hyporeflexia of
the thoracic limbs, absence of superficial sensibility in
all limbs and decreased deep perception in the pelvic
limbs. Throughout a radiographic examination, C5
dorsal displacement and reduction of the C6-C7 inter-
vertebral space were observed.

Cervical instability, secondary to a probable inter-
vertebral disc disease was diagnosed. Treatment with
methylprednisolone sodium succinate was started at a
10 mg/kg 1.V. dose; later 5 mg/kg were given for four
days. Cage resting, vesical compressions, changing
position and serial neurological evaluations were also
applied. After five days of being hospitalized, 1 mg/kg
of prednisolone was given orally, along with 400 1U of
vitamin E every eight hours and 300 mg of B complex
every 12 hours.

A cervical myelography was done; it showed impair-
ment of the contrast fluid transit from the fifth cer-
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Introduccion

os tumores de vaina de nervio periférico
(TVNP), entre ellos los schwannoma, neurofi-

bromay otros mas raros, constituyen neoplasias
benignas poco frecuentes, de etiologia desconocida,
que derivan de las células de Schwann o vaina peri-
neural, de los fibroblastos perineurales o de ambos.*
En animales domésticos, esta neoplasia ha sido reco-
nocida en bovinos y en perros, y con menor frecuen-
cia, diagnosticada en gatos.? En los perros, afecta
principalmente el quinto par craneal o las raices
nerviosas espinales; la mayoria de los tumores de
vaina periféricas espinales provienen de la raiz ner-
viosa dorsal (sensorial).® Este grupo de neoplasias no
tiene predileccion por raza o género, en el conducto
medular cervical generalmente tiene ubicacion extra-
medular intradural y muy raramente intramedular o
intradseo.’

Macroscopicamente, los TVNP se caracterizan
por ser nodulares o engrosamientos varicosos firmes
0 suaves (gelatinoso), blancos o grises, frecuente-
mente encapsulados.>® Microscépicamente los TVNP
estan constituidos por células alargadas dispuestas en
haces, palizadas o fasciculos. Estas neoplasias tienen
baja celularidad, con células alargadas o poligonales
distribuidas en una matriz fibrilar o mucinosa laxa.
Los ndcleos son pequefios, normocromaticos y exhi-
ben escasas figuras mitdsicas.*®

Descripcion del caso

Se recibio en el Hospital Veterinario de la Facultad
de Medicina Veterinaria y Zootecnia, de la Universi-
dad Nacional Auténoma de México (FMVZ-UNAM),
un perro domeéstico, macho, mestizo, de seis afios de
edad y 27.2 kg de peso. El motivo de la consulta fue
incapacidad para caminar, progresiva desde dos sema-
nas atras, con renuencia para subir y bajar escaleras e
incoordinacion generalizada. Al examen neurolégico
presentd intenso dolor a la manipulacién del cuello,
tetraparesis no ambulatoria, propiocepcion ausente,
hiperreflexia de miembros pélvicos, hiporreflexia de
miembros toracicos, sensibilidad superficial ausente
en todos sus miembros y sensibilidad profunda dis-
minuida en los miembros pélvicos. Se realiz6 examen
radiografico de la columna cervical, se aprecio despla-
zamiento dorsal de C5 y reduccion del espacio inter-
vertebral entre C6y C7.

Se diagnosticod inestabilidad cervical secunda-
ria a posible enfermedad de disco intervertebral. Se
comenzo el tratamiento con succinato sédico de metil-
prednisolona, dosis inicial de 10 mg/kg endovenoso, y
posteriormente 5 mg/kg durante cuatro dias, reposo
en jaula, compresiones vesicales, cambio de posicion



vical vertebrae towards the caudal area. When cere-
brospinal fluid was analyzed, neutrophilic pleocytosis
was found. Finally, a loss of spinal cord density, due to
tissue destruction at C5-C6 level, was observed when a
magnetic resonance imaging was performed (Figure
1).

The dog was euthanized and necropsy was carried
out. In the medullar canal at C6-C7 level, a6 x 2.5 x 3
cm, non movable, whitish-gray neoplastic tissue with a
smooth surface and soft consistency was found (Figure
2 A, B). The neoplasm was attached to the spinal cord
(extramedullary and intradurally) causing loss of the
meningeal continuity. Surrounding the neoplasia,
the spinal cord had a soft, friable consistency (mala-
cia), the color was light brown with red areas (hemor-
rhages).

Several samples of the neoplastic tissue were fixed
in 10% buffered formalin. Paraffin imbibed sections, 4
pm thick, were obtained and processed by regular his-
tological techniques, staining them with hematoxylin
and eosin. Histological observation revealed that the
neoplasia was formed by spindle cells arranged in a
myxoid pattern over a thin fibrovascular stroma. These
cells showed abundant cytoplasm with undefined bor-
ders, elongated nuclei, granular chromatin and scarce
mitotic activity (Figure 2 C). Based on these results,
immunochemistry was carried out using the polyclonal

y evaluaciones neuroldgicas seriadas. Al quinto dia de
hospitalizado se prescribio prednisona oral a dosis de
1 mg/kg, vitamina E, 400 Ul cada ocho horasy com-
plejo B 300 mg cada 12 horas.

Se le realiz6 mielografia cervical, se aprecio
inhibicion de paso del medio de contraste desde la
quinta vértebra cervical hacia caudal. En el examen
de liquido cefalorraquideo, se encontrd pleocitosis
neutrofilica. Finalmente, se efectudé resonancia mag-
nética de la columna cervical, se visualiz6 pérdida de
la densidad de la médula espinal, resultado de la des-
truccion de tejido a nivel de quinta y sexta vértebras
cervicales (Figura 1).

Se realiz6 la eutanasia del animal; a la necropsia,
en el canal medular a nivel de C6-C7, quedd en evi-
dencia un tejido de neoformacion blanco grisaceo de
6 x 2.5 x 3 cm, no desplazable, de superficie lisa y con-
sistencia suave (Figura 2 A, B). Esta neoplasia estaba
adherida a la médula espinal (extramedular e intra-
dural) y provocaba pérdida de continuidad de menin-
ges. Adyacente a la neoplasia, la médula espinal tenia
consistencia suave, friable (malacia) y color café claro
con areas rojas entremezcladas (hemorragias).

Se fijaron varias muestras de tejido neoplasico en
formalina tamponada al 10%. Se obtuvieron secciones
de parafina de 4 um de grosor, las cuales se procesaron
con las técnicas histolégicas de rutina y tefiidos con

Figura 1: Resonancia magnética lateral de la porcion cervical, en la cual se
descubre pérdida de la densidad medular a nivel de C5-C6 (flechas).

Figure 1: Lateral magnetic resonance of the cervical portion, in which loss of
medullar density is discovered at C5-C6 (arrows).

Figura 2: A, B. Apariencia macroscopica del tejido de neoformacion, una vez
fijada la pieza en formalina al 10%. C. Patrén histolégico de la neoplasia,
compuesta por células alargadas dispuestas en un patréon mixoide sobre un
fino estroma fibrovascular (H&E, 10X).

Figure 2: A, B. Macrocospic appearance of the neoformation tissue, once fixed
the piece with formalin at 10%. C. Histological pattern of the neoplastic mass,
composed with ellongated cells disposed in a myxoid pattern on a fine fibro-
vascular stroma (H&E, 10X).
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antibody against S-100 protein,* by the peroxidase-
antiperoxidase method and developed with diamino-
benzidine. It revealed light positiveness in the nucleus
and strong positiveness in the cytoplasm (Figure 3).
These findings confirm that it is a PNST, and when
clinical history and macroscopic and microscopic find-
ings are added, it is consistent with schwannoma.

Discussion

Meningiomas and schwannomas are the most frequent
neoplasms located in the intradural-extramedullary
zone in dogs,” while primary bone tumors are the
most frequent extradural neoplasms.® One study men-
tions that schwannomas are the second most common
tumor of the 29 that affect the spinal cord.® Another
paper reports cases diagnosed as schwannomas point-
ing out that 39 out of 60 neoplasms involved the spinal
cord.” However, when they are compared to other
causes of spinal cord pathologies, such as exogenous
trauma and intervertebral disc protrusion, spinal cord
neoplasms are the least common cause of medullar
compression.’

In humans, spinal schwannoma is the most
common tumor, corresponding to one third of all the
primary spinal neoplasms.* It affects men and women
equally, frequently diagnosed during the fifth decade
of life. Nevertheless, it can become symptomatic at any
age, depending on its location.* Usually these tumors
are intradural-extramedullary with concentric growth.
The first case of a single intramedullary schwannoma
was described in 1951, since then, only isolated cases
have been reported.*®

In dogs, this pathology affects elderly animals. The
mean age in dogs is 8.2 years. It originates more fre-
quently in the spinal nerves. The most affected nerves
are those that are part of the brachial plexus and the

hematoxilinay eosina. Histolégicamente, la neoplasia
estaba compuesta por células alargadas dispuestas en
un patrén mixoide sobre un fino estroma fibrovascu-
lar. Dichas células exhibian abundante citoplasma de
bordes inconspicuos, ndcleos alargados, cromatina
granular y escasas figuras mitdsicas. (Figura 2 C).
Con base en lo anterior, se procedio a la inmunohis-
toquimica con anticuerpo policlonal para proteina S-
100,* a través del método peroxidasa antiperoxidasa y
revelado con diaminobencidina, que inmunorreveld
ligera positividad en nucleo y fuerte positividad en
citoplasma (Figura 3). Esos hallazgos confirman que
se trata de un TVNP, que aunado a la historia clinica
y a los hallazgos macroscopicos y microscopicos, fue
consistente con schwannoma.

Discusion

Los meningiomas y schwannomas son las neoplasias
espinales mas frecuentes de ubicacion intradural-
extramedular en el perro,” mientras que los tumores
primarios de hueso representan las neoplasias mas
frecuentes de ubicacion extradural.® Un estudio men-
ciona que los schwannomas constituyen el segundo
tumor mas comun de los 29 tumores que afectaban la
médula espinal.® Otro informe de casos diagnostica-
dos como schwannomas reveld que 39 de 60 neopla-
sias comprometian la médula espinal.’® Sin embargo,
al compararlos con otras causas de patologia espinal,
como trauma exogeno y protrusion de disco interver-
tebral, las neoplasias de cordén espinal son la causa
minoritaria de compresion medular.’

En humanos, los schwannomas espinales son los
tumores méas comunes, corresponden a latercera parte
de todas las neoplasias primarias espinales.**Afecta a

*Dako, Carpinteria, Estados Unidos de América.

Figura 3: . Inmuno positividad de la neoplasia a S-100. Técnica de per-
oxidasa anti peroxidasa, revelado con diaminobencidina (10 X)

Figure 3: Neoplastic immune positivity to S-100. Peroxidase anti peroxi-
dase technique, developed with diamminobencidine (10 X)



cervical spinal cord, especially between C6 and T2 and
the fifth cranial nerve. It is not a common neoplasia
and there are no predispositions by breed or sex.®

According to data obtained from 2001 to 2005 in
the Pathology Department of the FMVZ-UNAM, in
Mexico the mean age of dogs with benign tumors of
the peripheral nerve sheath was 8.7 years, being more
frequent in males (six out of eight cases). Regarding
location, the neoplasm was more frequent in the skin
(six out of eight cases) (Table 1). In another study done
in this Department, this neoplasm represented 1.25%
(seven out of 558 cases) of all the tumors diagnosed by
skin biopsy of dogs between 2000 and 2004.*

In this study a histological pattern, similar to the
Antoni B pattern reported in human schwannoma, is
described without evidence of the Antoni A pattern.
The mentioned patterns are not predominant in dogs;
in this species pleomorphic cells (elongated or epithe-
lioid) arranged in bundles or leaves are seen, which is
more similar to those histological patterns observed in
PNST described in rats rather than in humans.' Fur-
thermore, benign PNST may be immunopositive to S-
100, but it is not a constant marker since reactivity is
not always present.’®*” However, the strong and diffuse
immunoreactivity to S-100 means that it is a benign
PNST,*®*% which allows differentiation from malignant
tumors with the same origin but with scarce or non
immunoreactivity. Nevertheless, this is a controversial
issue because other authors claim that S-100 reactivity
depends on the type of predominant cells and not on
the quality of benign or malignant.?

PNST must be differentiated mainly from menin-
gioma, that has different histological and immunohis-
tochemical patterns (negative to S-100).° Even though

hombres y mujeres en igual proporcién, con frecuen-
cia se le diagnostica en la quinta década de vida; sin
embargo, se puede hacer sintomatico en cualquier
edad, seguin la ubicacién.'? Usualmente son tumores
intradurales-extramedulares de crecimiento concén-
trico. El primer caso de schwannoma intramedular
solitario se describid en 1951, a partir de éste sélo se
han descrito casos aislados.*

En perros esta patologia afecta animales de edad
avanzada (promedio de 8.2 afios) y se origina con
mayor frecuencia en los nervios espinales. Los nervios
mas afectados son los que forman el plexo braquial
y columna vertebral cervical, principalmente entre
C6 a T2 y el quinto nervio craneal, es una neoplasia
poco frecuente y no existe predileccién por raza ni
género.®

En México, segun datos obtenidos entre 2001 y
2005 en el Departamento de Patologia de la FMVZ-
UNAM, el promedio de edad de perros con tumores
benignos de la vaina nerviosa periférica fue de 8.7
afios, siendo mas frecuente en machos (seis de ocho
casos). Con respecto a la ubicacion, la neoplasia fue
mas frecuente en la piel (seis de ocho casos) (Cuadro
1). En otro estudio realizado en ese Departamento,
la neoplasia representd 1.25% (siete de 558 casos) de
todos los tumores diagnosticados en biopsias de piel
de perros entre 2000 y 2004.*

En este trabajo se describe un patron histologico
gque se asemeja al patron Antoni B descrito en el
schwannoma humano, sin hacerse evidente el patron
Antoni A. En perros, los patrones histolégicos previa-
mente mencionados no son predominantes, se obser-
van células pleomoérficas (alargadas o epitelioides)
arregladas en fasciculos u hojas, lo que es mas pare-

Cuadro 1
CASOS DE TUMORES BENIGNOS DE VAINA PERIFERICA (BIOPSIAS Y NECROPSIAS),
DIAGNOSTICADOS EN PERROS EN EL DEPARTAMENTO DE PATOLOGIA DE LA FACULTAD DE
MEDICINA VETERINARIA Y ZOOTECNIA DE LA UNAM, ENTRE LOS ANOS 2000 y 2005.
BENIGN PERIPHERAL NERVE SHEATH TUMOR CASES (BIOPSIES AND NECROPSIES) DIAGNOSED

IN DOGS AT THE PATHOLOGY DEPARTMENT OF THE FACULTY OF VETERINARY MEDICINE AND
ANIMAL HUSBANDRY, UNAM, 2000-2005

Breed Sex Age Location
Schnauzer Male 5 years Dorsal spinal nerves
Mixed Male 6 years Medullar canal (C6 and C7)
Siberian Husky Female 10 years Skin of the left elbow
Mixed Male 12 years Scrotum skin
German Shepherd Female 8 years Neck skin
Bull Terrier Male 12 years Thoracic skin
Weimaraner Male 7 years Skin biopsy
Cocker Spaniel Male 10 years Skin biopsy
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rhabdomyosarcomas (RM) and hemangiopericytomas
(HP) can be positive to S-100, reactivity is focal and
normally involves less than 20% of the cells.?? However
RM and HP are infrequent tumors in the medullar
canal. The previous data, along with clinical history,
are highly suggestive of a peripheral nerve pathology
that should allow a correct diagnosis in most of the
cases that are histologically examined.?

Generally speaking, cytology is not a good diag-
nostic method, since cells are hard to loosen from the
neoplasm. However, a good quantity of cells can be
obtained from cystic neoplastic tissue, which can dis-
play spindle cells with weavy nuclei over a fibrilar or
colagenous matrix, with nuclei palisades as an infre-
quent pattern. Nevertheless, by immunohistochemis-
try, S-100 immunopositiveness is a characteristic of the
fine needle aspiration of these neoplasms.?® Concern-
ing the neutrophilic pleocytosis observed through the
cerebrospinal fluid analysis, it is attributable mainly
to the necrotic extensive area caused by medullar
isquemia secondary to tumor compression.

Mutations observed in the neu oncogene, in 75%
of the malignant schwannomas, have been proved as
markers for this type of tumors in domestic animals.*®
However, definitive diagnosis is based on ultrastructure
by showing several desmosomes between adjacent cells
and basal lamina around neoplastic cells, which can be
seen thickened or even forming bilaminar handles.?
Because of its location, this neoplasm must be specially
differentiated from meningioma, which is negative to
S-100. Furthermore, neurofibroma and the malignant
tumor of peripheral nerve sheath should be consid-
ered as differential diagnosis based on the location,
and those found in the skin are harder to identify.*

Spinal cord tumors located in the medullar canal
cause neurological signs due to compression, invasion
or destruction of the myelinated nerve fibers and the
spinal cord. When tumors are detected early, surgical
excision is feasible; however, affected animals usually
show clinical signs when the neoplasm has produced
irreversible damages in the spinal cord.
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