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Abstract

The multilobular tumor of bone (MTB) is considered as a slow-growth malignant tumor, which generally occurs on the cranium
and facial bones of dogs, although it has been reported in other domestic animals. This study presents two cases of MTB in dogs.
The first case was manifested in an 8-year-old male Bull Terrier, while the second one affected a 5.5-year-old female German
Shepherd. Both animals were submitted for post-mortem examination. MTB diagnosis was confirmed by histopathological exami-
nation. The aim of this report was to describe the main clinical-pathologic features of MTB, such as its slow, diffuse and deforming
growth pattern, as well as the histomorphological image peculiarities that are unmistakable from other tumors such as chondro-
sarcoma and osteosarcoma, that should be considered as differential diagnoses. Up to date, this is the first report of canine MTB
in Mexico.
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Resumen

El tumor multilobular éseo (TMO) es considerado como tumor maligno de crecimiento lento, que ocurre generalmente en el
craneo y en los huesos faciales del perro, aunque también se ha registrado en otras especies animales. Aqui se presentan dos
casos de TMO en perros. El primero ocurrié en un Bull Terrier, macho, de ocho afios de edad, el segundo en Pastor Aleman,
hembra, de 5.5 afios. Ambos animales fueron remitidos para su examen post-mortem. El tumor multilobular éseo fue confirmado
por histopatologia. El objetivo de este trabajo fue describir las principales caracteristicas clinico-patolégicas del TMO en perros,
como su crecimiento lento, difuso y deformante, al igual que las peculiaridades histomorfoldgicas de la imagen, que son incon-
fundibles con otros tumores; por ejemplo, condrosarcoma y osteosarcoma, que deben considerarse dentro de los diagndsticos
diferenciales. Este es el primer informe de TMO canino en México.
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Introduction

alignant mesenchymal tumors originated

from bone form a wide and heterogeneous

group of neoplasms which classification
depends on the proliferative cell type and the pro-
duct of cell synthesis." Histopathology and immu-
nohistochemistry evidence, as well as experimental
data, support a common origin from a multipotential-
primitive mesenchymal cell that was differentiated
into one or more lines during its neoplastic transfor-
mation.' Because of this, when a primary sarcoma of
bone presents different cellular types and produces
several matrixes, sometimes its histopathological clas-
sification is difficult.'

The multilobular tumor of bone (MTB) is con-
sidered as a tumor potentially malignant of slow
growth, that generally occurs in the canine skull, and
that occasionally is found in cats and horses.*® This
tumor has received several names, such as chondroma
rodens, multilobular osteochondrosarcoma, multi-
lobular osteoma, multilobular chondroma, juvenile
aponeurotic fibroma, and calcifying aponeurotic
fibroma, among others.”* Some of these terms directly
derive from the nomenclature used to name similar
tumors in humans. The term juvenile aponeurotic
fibroma was adopted by veterinary medicine because
of its histological resemblance to MTB. However, in
humans this tumor is present in the sole rather than
the cranium bones.” The term multilobular tumor of
bone has been recently considered as more adequate
because it eliminates confusion by not using terms
derived from human medicine, which do not have cli-
nical correspondence or the same biological behavior
that MTB has shown in animals.*’

Multilobular tumor of bone is mainly a cranium
neoplasia. Nonetheless, it has been observed in maxi-
llary and mandibular bones, and less frequently affec-
ting the ocular orbit, internal ear, zygomatic process
and hard palate.*" This tumor specially affects adult
animals of 8 years old in average, but with a much
wider range from four to 17 years.>*’ It usually pre-
sents in medium or large size dogs, without sex or
breed predisposition. However, it has also been descri-
bed in miniature dogs.>*"'’ This type of tumor tends
to slow recurrence after surgical resection; malignant
transformation and lung metastasis have been repor-
ted as well.”” The origin of the multilobular tumor of
bone is not accurately known. However, it has been
proposed that it derives from altered elements of the
cranium bone periosteum.”

Despite being one of the most common head tumors
in dogs, the MTB is actually considered as rare.>™'" It
is considered worthy to inform about these cases and
compare its clinical and pathological characteristics
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Introduccion

os tumores malignos mesenquimatosos origi-

nados del hueso constituyen un amplio y hete-

rogéneo grupo de neoplasias cuya clasificacion
depende del tipo celular proliferante y del producto
de sintesis de las células.! Las evidencias histopatol6-
gicas e inmunohistoquimicas, asi como los datos expe-
rimentales, apoyan un origen comun a partir de una
célula mesenquimatosa primitiva multipotencial que
se diferencia en una o mas lineas durante su trans-
formacion neoplasica.' En este contexto, cuando un
sarcoma primario de hueso presenta varios tipos celu-
lares y sintetiza varias matrices, en ocasiones su clasifi-
cacion histopatologica presenta dificultades.'

El tumor multilobular 6seo (TMO) es conside-
rado como tumor potencialmente maligno de creci-
miento lento, ocurre generalmente en el craneo del
perro y ocasionalmente se ha presentado en gatos y
caballos.”® El tumor ha recibido otros nombres, como
condroma rodens, osteocondrosarcoma multilobu-
lar, osteoma multilobular, condroma multilobular,
fibroma aponeurético juvenil y fibroma aponeurético
calcificante, entre otros.>* Algunos de estos términos
derivan directamente de la nomenclatura empleada
para nombrar tumores similares en el hombre. Es el
caso del fibroma aponeurético juvenil, cuyo término
fue adoptado en medicina veterinaria, debido a la
similitud histologica con el TMO; sin embargo, en el
hombre, este tumor no se presenta en los huesos del
craneo sino en la planta del pie.” Mds recientemente
se ha considerado que el término tumor multilobular
6seo es mas adecuado porque elimina la confusion de
utilizar términos derivados de medicina humana, que
no tienen correspondencia clinica, ni el mismo com-
portamiento biolégico que el TMO ha manifestado en
animales.””

El tumor multilobular 6seo es primordialmente
una neoplasia del craneo, aunque también se ha
observado en el maxilar, la mandibula y, con menor
frecuencia, afectando la orbita ocular, el oido interno,
el proceso cigomatico y el paladar duro.”" Este tumor
afecta en especial a animales adultos de ocho anos
en promedio, aunque con un rango mucho mas
amplio que va desde los cuatro a los 17 afios.**” Por
lo general, el tumor se presenta en perros de talla
mediana o grande, sin predisposicion de sexo, ni
raza; sin embargo, también se ha descrito en perros
miniatura.”*”!’ Este tipo de tumores tiene la tenden-
cia de recurrir lentamente después de una resecciéon
quirtrgica y también se ha informado transforma-
cién maligna y metdstasis a pulmén.*” El origen del
tumor multilobular 6seo no se conoce con exactitud;
sin embargo, se ha propuesto que deriva de elemen-
tos alterados del periostio de los huesos del craneo.”



to the most important differential diagnosis since it is
not a common neoplasm and its differential diagno-
ses include osteosarcoma and chondrosarcoma, which
behaviors are much more aggressive, and MTB malig-
nant transformation has even been reported.

Case 1

Bull Terrier male dog, eight years old, 27 kg body
weight. The owner observed a progressive, diffuse and
deforming growth in the frontal area of the cranium,
involving the right eye (Figure 1). The health status
of the dog was good, normal appetite and excellent
mood. Even though radiological and clinical-patholo-
gical studies were done, this information could not be
retrieved. The patient had been previously submitted
to surgery two times trying to remove the neoplastic
tissue. However, the neoplasm re-emerged with pre-
sumptive osteochondrosarcoma diagnosis and bad
prognosis. In view of the circumstances, the owner
decided to euthanize the dog. A pentobarbital over-
dose was used.*

Neoplastic, non-encapsulated tissue, with irregu-
lar borders, solid, non-mobile and hard consistency
was macroscopically observed, mainly involving the
right parietal bone, and extending until the frontal
and temporal bones on the same side. The tumor had
a multinodular appearance, partially defined and
spread to the periosteum. It was partially covered by
abundant subcutaneous fibrous connective tissue,
highly vascular. The neoplasm was not infiltrated nor
occupying a place inside the cranial cavity. No metas-
tasis evidence was observed in any of the internal
organs or lymph nodes.

Case 2

German Shepherd female dog, 5.5 years old, 22 kg
of body weight. The patient was referred with history
of progressive cranial growth that provoked cranial
deformation with 18 months of evolution. The tumor
was firm, painless, diffusely extending over the exter-
nal cranial side and displaced ventrally towards both
eyes (Figure 2). Clinical exam did not reveal any neu-
rological alteration. However, visual damage of the
patient was present. Fine needle aspiration yielded
a moderate quantity of oval and spindle cells, intert-
wined with scarce fibrous material (interpreted as
osseous) and scarce multinuclear cells (interpreted as
osteoclasts). Presumptive diagnosis was osteosarcoma.
Euthanasia for the patient by pentobarbital* overdose
was decided due to the visual problems, lesion exten-
sion and poor prognosis.

Diffuse and symmetrical cranial growth was obser-
ved macroscopically, because of a neoplastic solid

A pesar de que el tumor multilobular 6seo es
uno de los mas frecuentes de la cabeza en el perro,
en realidad se considera poco comun.>*!"" Dado que
este tumor es poco frecuente y que entre sus diagnos-
ticos diferenciales se encuentra el osteosarcoma y el
condrosarcoma, cuyos comportamientos son mucho
mads agresivos y que, inclusive, se ha informado de la
transformacién maligna del TMO en sus propios diag-
nosticos diferenciales, se ha considerado relevante
informar de estos casos y comparar sus caracteristicas
clinicas y patologicas con sus diagnosticos diferencia-
les mdas importantes.

Caso 1

Canino, raza Bull Terrier, macho, ocho anos de edad,
27 kg de peso. El propietario observé crecimiento
progresivo, difuso y deformante en la parte frontal
del craneo, que involucraba el ojo derecho (Figura
1). El estado de salud del perro era bueno, su apetito
normal y su animo excelente. A pesar de que en este
caso se realizaron estudios radiograficos y de patolo-
gia clinica, esta informacioén no pudo ser recuperada.
El animal habia sido intervenido en dos ocasiones pre-
vias para tratar de extirpar dicha neoformacién; sin
embargo, la neoplasia reincidi6é con diagnoéstico pre-
suntivo de osteocondrosarcoma y mal pronoéstico; en
estas circunstancias, el dueno opt6 por la eutanasia, lo
cual se realizé con sobredosis de pentobarbital *

Macroscopicamente se observé neoformacion no
encapsulada, mal circunscrita, sélida, inmoévil y de
consistencia dura, que involucraba principalmente
al hueso parietal derecho y se extendia a los huesos
frontal y temporal del mismo lado. El tumor tenia
un aspecto multinodular parcialmente definido y se
expandia al periostio. El tumor estaba parcialmente
cubierto por abundante tejido conectivo fibroso sub-
cutaneo, bien vascularizado. La neoplasia no infil-
traba ni ocupaba lugar dentro de la cavidad craneal.
No se observé evidencia de metdstasis en ninguno de
los 6rganos internos ni en los nédulos linfaticos.

Caso 2

Canino, raza Pastor Aleman, hembra, de 5.5 anos de
edad y 22 kg de peso. El animal fue referido con his-
toria de crecimiento progresivo del craneo que provo-
caba deformacion craneana, y evolucion de 18 meses.
La masa tumoral era firme, indolora, se extendia difu-
samente sobre la parte externa del craneo y despla-
zaba ventralmente a ambos globos oculares (Figura
2). El examen clinico no revel6 ninguna alteraciéon
neurologica; sin embargo, habia afeccion visual del
paciente La puncion con aguja fina mostré moderada
cantidad de células ovoides y espinosas entremezcla-
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Figura 1: Canino Bull Terrier. Crecimiento en la porcion frontal del
craneo afectando el ojo derecho.

Figure 1: Bull Terrier dog. Growth in the frontal area of the skull
and affecting the right eye.

tissue involving the frontal, parietal, temporal and
occipital regions of the cranium. The tumor projec-
ted towards the cranial cavity of the occipital region,
slightly compressing the brain and cerebellum, but
not infiltrating the dura mater. When cut, the tumor
tissue had a slight lobular appearance with calcified
whitish nodules. There was no metastasis evidence or
any other sign of alteration.

Samples were fixed in 10% buffered formalin for
24 h and decalcified for 48 h in 5 % nitric acid solu-
tion in both cases. Then were submitted to the conven-
tional procedure by a tissue processor to be paraffin-
embedded, cut at 4 pm and stained with H&E."

Histomorphological characteristics were very simi-
lar in both cases. The neoplasms compressed the adja-
cent residual osseous tissue. In both cases the tumor
was characterized by a quite evident multilobular
patter (Figure 3). Lobes had diverse sizes and were
limited by prominent trabeculae of fibrous connective
tissue rich in collagen. Neoplastic cells were polyhe-
dric, fusiform or stellar, immersed into variable quan-
tities of osseous or cartilaginous matrix (Figure 4).
Cytoplasm was abundant, clear eosinophilic, someti-
mes vacuolated, with undefined borders and generally
angulated. Nuclei were oval or elongated, hypochro-
matic, with fine-granular cytoplasm, one prominent
nucleolus and occasional mitotic figures. Neoplasm
periphery showed hemorrhagic and necrotic zones in
both cases.

The MTB is a good example of the multipotentia-
lity of bone sarcomas since it presents osseous, carti-
laginous and fibrous tissue components.' The osseous
and cartilaginous components have commonly enough
differentiation grade, being the fibrous tissue the
most mature.”*"” Primary bone sarcomas are hard to
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Figura 2: Canino Pastor Aleman. Crecimiento que se extiende difu-
samente sobre la parte frontal del craneo el cual comprime los
globos oculares centralmente.

Figure 2: German Shepherd dog. Overgrowth diffusely extending
over the frontal side of the skull which displaces both eyes ventrally.

das con escaso material fibrilar (interpretado como
osteoide) y escasas células multinucleadas (interpre-
tadas como osteoclastos). El diagndstico presuntivo
fue osteosarcoma. Debido a las alteraciones visuales,
lo extenso de la lesién y el mal prondéstico de la enfer-
medad, se opt6 por la eutanasia del animal, lo cual se
hizo con sobredosis de pentobarbital *

Macroscépicamente se observé agrandamiento
difuso y simétrico del craneo, debido a una masa
tumoral sélida que involucraba las regiones frontal,
parietal, temporal y occipital del craneo. El tumor se
proyectaba hacia la cavidad craneal de la regién occi-
pital, comprimia discretamente al cerebro y al cere-
belo, pero no infiltraba a la duramadre. Al corte, la
masa tumoral mostraba aspecto ligeramente lobular
con nédulos blanquecinos calcificados. No habia evi-
dencia de metastasis ni alguna otra alteracion.

En ambos casos las muestras fueron fijadas en for-
malina amortiguada al 10% durante 24 h y luego des-
calcificadas por 48 h en solucién de dcido nitrico al
5%. Luego se sometieron al proceso convencional en
un procesador de tejidos para ser incluidas en para-
fina, seccionadas a 4 pm vy tenidas con H&E."

Las caracteristicas histomorfolégicas, en ambos
casos, eran similares. Las neoplasias comprimian el
tejido 6seo residual adyacente. El tumor se caracteri-
zaba por presentar un patrén multilobular muy evi-
dente (Figura 3). Los l6bulos eran de tamano variable
y estaban limitados por trabéculas prominentes de

*Pentobarbital sédico, Pfizer, S .A. de C. V.. México.



classify, despite reports mentioning that they present
different cellular types and produce several matrixes.'
MTB microscopic image is unique, what gives histopa-
thology a definitive capability for diagnosis.**"

Radiological studies usually yield only suggestions
for bone tumor diagnosis. In this case the image
pattern of bone sarcoma may show a wide range of
changes, either lithic, proliferative or mixed, which
cannot be as categorical as histopathology is for the
definitive diagnosis of osteosarcoma, fibrosarcoma or
chondrosarcoma.*"" Radiology is a good support for
MTB cases, but definitive diagnosis requires histopa-
thology bases as well.***'' More over, computed tomo-
graphy might be a huge support at defining the areas
affected by the tumor and establish a surgical strategy
for resection.®”

Cytology studies may also be a great help for diag-
nosis of bone sarcomas. Nonetheless, neoplastic osteo-
blasts and chondroblasts have multiple common cha-
racteristics thatimpede an accurate differentiation for
each neoplasm type. Even if the matrix characteristics
may orientate diagnosis,” histopathology is needed to
perform a conclusive diagnosis.”*

In the second case presented in this study, the cyto-
logy study directed diagnosis towards osteosarcoma,
which is valid since MTB have sarcomatous cells that
produce both, cartilage and bone.** However, histo-
pathology is the only procedure able to differentiate
among osteosarcoma, chondrosarcoma and MTB.**"!

The MTB histology architecture is characteristic,
as it has been pointed out.”*'""* Because of this, when
the multilobular image is not well defined or when one
component predominates over the others, besides the
presence of necrotic areas, hemorrhages and mitotic

Figura 3: Canino Pastor Aleman. Patron multilobular compuesto
por tejido fibroso (flechas) rodeando un drea central de tejido 6seo
(cabezas de flecha). H&E. 10X. Barra = 100 pm.

Figure 3: German Shepherd dog. Multilobular pattern formed by
fibrous tissue (arrows) surrounding a central area of osseous tissue
(arrow heads) H&E. 10X. Bar = 100 pm.

tejido conectivo fibroso rico en colagena. Las células
neopldsicas eran poliédricas, fusiformes o estelares,
inmersas en cantidades variables de matriz 6sea o car-
tilaginosa (Figura 4). El citoplasma era abundante,
eosinofilico claro, ocasionalmente vacuolado, de
bordes mal definidos y generalmente angulados. Los
nucleos eran ovales o alargados, hipocromaticos, con
citoplasma finamente granular, un nucléolo promi-
nente y figuras mitésicas ocasionales. La periferia de
la neoplasia mostraba zonas de hemorragia y necrosis
en ambos casos.

El1 TMO es buen ejemplo de la multipotencialidad
de los sarcomas de hueso porque presenta componen-
tes de los tejidos 6seo, cartilaginoso y fibroso.' Aunque
el componente fibroso es el mas maduro, es comun
que los otros componentes presenten suficiente grado
de diferenciacion.”*'"* Aunque se ha mencionado que
los sarcomas primarios de hueso que presentan varios
tipos celulares y sintetizan varias matrices pueden
ser dificiles de clasificar,' la imagen microscépica del
TMO es tnicay esto le confiere a la histopatologia una
capacidad definitoria en el diagnéstico.”*"

En el diagnéstico de los tumores de hueso los estu-
dios radiolégicos pueden ser sugerentes solamente.
Esto se debe a que el patrén de las imagenes de un
sarcoma de hueso puede mostrar un amplio espectro
de cambios, ya sean liticos, proliferativos o mixtos,
pero no pueden ser categoricos, como lo es la histo-
patologia, en el diagnéstico definitivo de un osteosar-
coma, fibrosarcoma o condrosarcoma.*'' En el caso
del TMO la radiologia es un buen apoyo, pero igual-
mente el diagnoéstico final requiere fundamentarse
en histopatologfa.”**'" Incluso la tomografia compu-
tada es 1til para definir las zonas comprometidas por
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Figura 4: Canino Bull Terrier. Se aprecian células neoplasicas mayor-
mente fusiformes (flechas) dispuestas alrededor de una matriz 6sea
o cartilaginosa (cabeza de flechas). H&E. 40X. Barra = 20 pm.

Figure 4: Bull Terrier dog. Neoplastic cells, mainly fusiform (arrows)

arround an osseous or cartilaginous matrix (arrow heads). H&E.
40X. Bar = 20 pm.
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activity of the tumor cells, the MTB should be consi-
dered as potentially malignant.‘z"*’l?”14 Itis widely repor-
ted that tumors with long evolution periods or those
re-emerging after partial resection, may be prone
to malignant transformation to chondrosarcoma or
osteosarcoma, their own differential diagnoses.z3

The MTB has a graduation system to evaluate its
malignancy,14 just as osteosarcoma and chondrosar-
coma have.? This graduation includes three grades.
The third one is pointed as the worst prognosis and
has been associated to tumor recurrence and/or
metastasis in the short term, and a shorter survival
time, when compared to grades two and one.? None-
theless, this graduation is not conclusive for all cases
because a considerable overlapping between grades
has been observed.? Other malignant indicators
reported as useful for osteosarcoma graduation, such
as alkaline phosphatase demonstration or protein p53
expression, have not been conclusive for MTB.">16

The MTB peculiar characteristics that make its
diagnosis distinctive are an advantagef""13 when the
importance of bone tumors affecting the cranium and
face bones is considered; many of these tumors have
a more aggressive behavior than MTB.?* In regard
of this, its slow, diffuse and deforming growth in the
head bones, must be taken into account, along with
its histology image peculiarities that are unmistaka-
ble. This is especially important when chondrosar-
coma and osteosarcoma are considered as differential
diagnoses (Table 1), tumors that show a much more
aggressive behavior and that commonly develop lung
metastasis.”* The cases presented in this study are the
first MTB report in dogs in Mexico.
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el tumor y establecer la estrategia quirdrgica para su
reseccion.?

Los estudios de citologia también sirven de apoyo
en el diagnéstico de los sarcomas de hueso. No obs-
tante, los osteoblastos y los condroblastos neoplasi-
cos tienen maultiples caracteristicas en comin como
para determinar con certeza el tipo de neoplasia, y si
bien las caracteristicas de la matriz pueden orientar
el diagnc’)stico,2 se requiere histopatologia para emitir
un diagnéstico concluyente.”*

En el segundo caso que aqui se presenta, el estudio
citologico orienté el diagnostico hacia osteosarcoma,
lo cual es valido porque el TMO contiene células sarco-
matosas que producen tanto cartilago como hueso.**
Sin embargo, la diferencciaciéon entre osteosarcoma,
condrosarcoma y TMO sélo se consigue a través de la
histopatologl’a.‘z'ﬁ"11

La arquitectura histolégica del TMO es
caracteristica,> #1113 por ello, cuando la imagen mul-
tilobular no se encuentra bien definida o cuando se
percibe el predominio de un elemento constitutivo
sobre los otros, aunado a la presencia de zonas de
necrosis, hemorragiay actividad mitética de las células
tumorales, debe considerarse el potencial maligno del
TMO.**"*!* Esta bien documentado que los tumores
con largo tiempo de evolucion o los reincidentes luego
de la reseccion parcial, pueden propiciar su transfor-
macién maligna en condrosarcoma u osteosarcoma,
sus propios diagnosticos diferenciales.””

Al igual que el osteosarcoma y el condrosarcoma,
el TMO tiene un sistema de graduacion para evaluar
su malignidad.14 Esta graduacion incluye tres grados;
el grado tres se senala con el peor pronéstico y se ha
asociado con una reincidencia o metastasis del tumor
en un tiempo corto y un periodo de supervivencia
menor, en comparacion con los grados dos 'y uno.? No
obstante, esta graduacion no es conclusiva en todos
los casos porque se ha observado un traslape consi-
derable entre los tres gmdos.2 Otros indicadores de
malignidad, como son la demostraciéon de fosfatasa
alcalina o la expresion de la proteina pb3, los cuales
se ha informado que son utiles en la graduaciéon
del osteosarcoma, no han sido concluyentes para el
TMO.15,]6

Al considerar la importancia de los tumores 6seos
que afectan el craneo y los huesos de la cara del perro,
muchos de los cuales tienen un comportamiento mas
agresivo que el TMO,** es una ventaja que el TMO
posea caracteristicas peculiares que lo hacen distin-
tivo en su diagnéstico.M’13 Al respecto, debera consi-
derarse su crecimiento lento, difuso y deformante en
los huesos de la cabeza, asi como las peculiaridades
de la imagen histolégica que son inequivocas; sobre
todo si se considera como diagnoéstico diferencial al
condrosarcoma y osteosarcoma (Cuadro 1), que pre-

2



Cuadro 1

CUADRO COMPARATIVO DEL TUMOR MULTILOBULAR OSEO Y SUS PRINCIPALES
DIAGNOSTICOS DIFERENCIALES, OSTEOSARCOMA Y CONDROSARCOMA
COMPARATIVE TABLE OF MULTILOBULAR TUMOR OF BONE AND ITS MAIN DIFFERENTIAL

DIAGNOSES, OSTEOSARCOMA AND CHONDROSARCOMA

Osteosarcoma*

Chondrosarcoma*

MTB*

Definition

Clinical characteristics

Macroscopic

characteristics

Microscopic

characteristics

Immunohistochemical

characteristics

Malignant primary tumor of
mesenchymal tissue that shows a
large variety of images, but
always includes bone production
by malignant osteoblasts.’

It represents 80% of the
malignant bone tumors in dogs.
Commonly located in limb
metaphysis. Causes metastasis.
Short survival period (approx. <

6 months).>>"

Variable aspect in the affected
bone, since lithic to productive
lesions, also a mixture of both,
some times cartilaginous nodular

lesions. 213

Variable histology image that
includes cartilaginous, collagen
and osseous matrixes. However,
osteoid formation is evaluated in
diagnosis. It shows cellular
polymorphism and atypia with
many mitotic figures and giant

. 24,13
cells in some cases.” ™

p53, positive;'
alkaline phosphatase, positive;'

vimentine, positive.'”

De novo malignant primary tumor
from bone or over a originally-
benign chondroid tumor, it
produces chondroid or fibrillar
matrix, but never bone.?

It represents 10% of the malignant
bone tumors in dogs, only below
osteosarcoma. Commonly found in
flat bones (nasal cavity, ribs,
sternum, pelvis). Metastasis are
rare, they appear until the last
stages. Survival period is longer
than the one with osteosarcoma.
23,13

It forms big tumors limited by
abundant fibrous tissue. When cut,
it has nodular texture and clear,
white or gray areas with
cartilaginous appearance and
calcified sometimes.>*!?

Variable issue, some well
differentiated with cartilaginous
matrix production; others appear
quite immature with myxomatoid
aspect and abundant mucinous
matrix. It shows pleomorphic
mesenchymal cells. The presence
of binucleated cells is common, but

mitosis are rare.” "

p533, positive/negative;'¢
alkaline phosphatase,
positive/negative;'

. . o 1
vimentine, positive. s

Tumor of multilobular
appearance, formed by islands
with cartilage or bone of variable
differentiation, separated by
septae around spindle cells.®
Rare tumor in dogs, it occurs in
cranial bones and less frequently
in mandible and maxillary bones.
It has slow and deforming growth.
Recurrence after resection exists.
Metastasis is not common. Long
survival period (approx. 18-24

months). >

Hard, nodular tumor, with
irregular borders. Limited by
abundant connective tissue or
meninges when invading the
cranial cavity. When cut, small
calcified nodules are seen.*"3
Unique histopathological image,
formed by multiple following
lobules separated by trabeculae of
well differentiated cells with
fibrous connective tissue with
abundant collagen and associated
with many blood vessels. Lobules
are composed by variable
quantities of immature cartilage
or bone. >

p53, positive/negative;'®

15

alkaline phosphatase, positive;

vimentine, positive.'?

*The three have been included as malignant tumors in the histological classification of bone tumors of domestic animals’
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