Recibido

Descripcion de un caso similar a miositis

W ifi '
ﬂgy// osificante localizada en un perro

A case of myositis ossificans
’ circumscripta-like condition in a dog

Rafael Ramirez Romero*  Alicia Magdalena Nevarez Garza*  Luis Edgar Rodriguez Tovar*
Juan José Zarate Ramos*  Josefina Garcia Herrera*

Abstract

A case of myositis ossificans circumscripta in an eight-year-old, male, Weimaraner dog, is described. The animal was originally
submitted with presumptive diagnosis of hernia. The lesion was a firm, subcutaneous nodule, 5 cm long by 3 cm width, localized
in the right perineum muscles. After the radiologic study the lesion was interpreted as a neoplasm from coccygeal vertebrae.
The surgical procedure to eliminate the neoplastic tissue confirmed its hardness. Excision was not complete and the sample was
submitted to pathology. The mass was hard, well circumscribed, vascularized and surrounded by muscle tissue. The histopatho-
logical study revealed a heterotopic ossification with zones of atrophy, degeneration and muscle necrosis, alternating with zones
of trabecular ossification toward the periphery, limited by abundant fibrous connective tissue. These findings are characteristic of
myositis ossificans circumscripta. This case represents the first report in a dog in Mexico, of a condition resembling the myositis
ossificans circumscripta in humans.
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Resumen

Se describe un caso de miositis osificante localizada en un perro de raza Weimaraner, macho, de ocho afos de edad. El animal
fue originalmente remitido con diagndstico presuntivo de hernia. La lesion era un nédulo subcutaneo firme con 5 cm de largo
por 3 cm de ancho, localizada en los musculos del perineo derecho. Después del estudio radiolégico la lesion fue interpretada
como una neoplasia originada de vértebras coccigeas. Su dureza se constaté durante el procedimiento quirdrgico para eliminar
la neoformacion. La lesion se extirpé parcialmente y la muestra se remitié a patologia. La masa era dura, bien delimitada, vas-
cularizada y con tejido muscular a su alrededor. El estudio histopatoldgico revel osificacion heterotdpica con zonas de atrofia,
degeneracién y necrosis muscular, alternando con zonas de osificacion trabecular en la periferia, limitadas por abundante tejido
conectivo fibroso. Estos hallazgos son caracteristicos de la miositis osificante localizada. Este caso constituye el primer informe de
esta condicion patoldgica en un perro en México, similar a la miositis osificante localizada en humanos
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Introduction

he heterotopic or ectopic ossification terms

refer to the formation of osseous tissue in places

where that tissue does not develop normally.'
Three main forms of heterotopic calcification have
been recognized in human medicine: fibrodysplasia
ossificans progressiva (also called myositis), neuroge-
nic heterotopic ossification and localized or myositis
ossificans circumscripta (also known as traumatic).’
The first case is about a progressive ossifying lesion, of
genetic origin, that starts during childhood and ends
ankylosing most of the articulations in young adults.*”
This rare disease is characterized by fibroblastic pro-
liferation and following calcification and ossification
of muscles, tendons and articulations, in a symmetric
and progressive fashion.>”

It is important to point out that similar diseases
have been recognized in veterinary medicine in pigs
and cats, known as generalized myositis ossificans.
This pathology has a genetic correspondent in swine.
However, heritability has not been proved yet for this
pathology in cats.*” In the second case, the heterotopic
ossification of the neurogenic type has been related to
traumatic lesions of the spinal cord and, occasionally,
as complication of tetanus, encephalitis and another
cranioencephalic traumatic lesions.! It is probable
that this form of heterotopic ossification also occurs
in domestic animals; however, there is no information
about. The localized form of myositis ossificans has
been described mostly in people with muscle tears,
repeated traumatic lesions, or with other forms of
muscle lesion.' The most affected areas are leg, bicep
and pectoral muscles, along with articular zones and,
in some cases, cranial muscles.®

Cases of myositis ossificans circumscripta have
been reported in people without history of pre-
vious trauma, even without evident inflammatory
response."®” Reports on this form of ectopic ossifi-
cation in veterinary medicine include dogs, cats and
horses.*”® However, information is scarce.*

Only four cases have been reported in dogs.*® For
three of them lesion was unilateral in the gluteus,*
and in the other one, two lesions in the cervical region
and another one in the scapular region were identi-
fied.® There were trauma precedents in at least one
case of a dog with gluteal lesion.* It is suspected that
the heterotopic ossification focuses might have been
originated due to metaplastic changes from calcinosis
circumscripta in the case of the animal with multiple
lesions.® Nonetheless, myositis ossificans is considered,
in general terms, as the abnormal response of a loca-
lized, traumatic muscle lesion, characterized by focal
excessive fibroplasia with osseous metaplasia of zonal
distribution.” The lesion usually shows a proliferative
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Introduccioén

a osificacién heterotépica u osificacion ecto6-

pica se refiere a la formacion de tejido 6seo en

sitios en los que este tejido no se desarrolla nor-
malmente.! En medicina humana se han reconocido
tres formas principales de calcificacién heterotépica:
fibrodisplasia (también llamada miositis) osificante
progresiva, osificacién heterotépica neurogénica y
miositis osificante localizada o circunscrita (también
conocida como traumatica).' El primer caso se refiere
a una lesion osificante progresiva, de origen gené-
tico, que inicia en la ninez y termina anquilosando la
mayoria de las articulaciones en los adultos jévenes.>?
Esta rara enfermedad se caracteriza por proliferacion
fibroblastica y subsiguiente calcificacion y osificacion
de musculos, tendones y articulaciones, de manera
simétrica y progresiva.>”

Es importante senalar que en medicina veterinaria
se ha reconocido un padecimiento similar en cerdosy
en gatos, se le ha denominado miositis osificante gene-
ralizada.” Este padecimiento tiene correspondencia
genética en el cerdo. Sin embrago, en el gato no se ha
demostrado auin la heredabilidad de este problema.*”
En el segundo caso, la osificaciéon heterotépica de tipo
neurogénico se ha relacionado con lesiones trauma-
ticas de la médula espinal y, ocasionalmente, como
complicacién de tétanos, encefalitis y otras lesiones de
traumatismo craneoencefilico.! Es probable que esta
forma de osificacion heterotépica también ocurra en
animales domésticos, pero no existe informacién al
respecto. La forma localizada de miositis osificante
se ha descrito mayormente en personas con desgarres
musculares, con lesiones traumaticas repetidas, o bien
con otras formas de lesion muscular.' Los sitios mas
afectados son los musculos de las piernas, los bicepsy
los pectorales, asi como zonas articulares y, en algu-
nos casos, en los musculos del craneo.®

Se han referido casos de miositis osificante locali-
zada en personas sin historia de traumatismo previo,
inclusive sin respuesta inflamatoria evidente."*” En
medicinaveterinaria, los informes de esta forma de osi-
ficacién ectépica incluyen a perros, gatos y caballos;*"*
sin embargo, la informacién ain es escasa.

En el perro han sido referidos s6lo cuatro casos.*®
En tres de ellos la lesion ocurrié unilateralmente en
los gliteos,* en el otro se reconocieron dos lesiones
en la region cervical y otra mas en la region escapu-
lar.® Por lo menos en el caso de un perro con la lesién
en los gliteos habia antecedentes de trauma.! En el
caso del animal con lesiones multiples se presume que
los focos de osificacion heterotépica pudieron origi-
narse de cambios metapldsicos a partir de lesiones
de calcicosis circunscrita.® No obstante, en términos
generales se considera a la miositis osificante como



central zone with reactive fibroblasts, another inter-
mediate area with osteoblasts depositing extracellular
matrix, and the most external area with trabecular
bone with active osteoclasts.’ Considering that this
condition is rare in veterinary medicine and that, par-
ticularly in Mexico it had not been recognized before,
it was decided to prepare this report for this lesion to
be considered within the differential diagnosis of the
diverse forms of heterotopic ossifications and also of
the ossifying neoplasms.

An eight-year-old, male, Weimaraner dog was sub-
mitted to the Small Animal Veterinary Hospital of
the Faculty of Veterinary Medicine and Animal Hus-
bandry of the Autonomous University of Nuevo Leon,
with a presumptive diagnosis of perineal hernia. Cli-
nical exam yielded a patient with good physical con-
dition and physiological parameters within normal
range. A nodular protuberance with firm consistency
was noted by physical inspection in the right peri-
neal area; the skin did not show any alteration. The
owner did not refer previous history of traumatism in
such area. Radiographic evaluation was then perfor-
med, which showed a circumscribed zone with areas
of irregular density, more defined towards the peri-
phery, though. When the nature of the lesion was con-
sidered, the clinician suspected of a neoplasm which
origin might be the coccygeal vertebrae, even though
vertebrae were not visually affected, nor was anatomic
relation seen. Suspicion was based only on the close-
ness of the osseous source for the lesion development.
Surgery was performed in order to eliminate the sus-
pected neoplasm. However, resection was not com-
plete because of its topographic localization, adhesion
to surrounding tissues and abundant irrigation. The
sample was submitted to pathology with the presump-
tive diagnosis of osseous tumor, possibly derived from
coccygeal vertebrae.

The sample was fixed for 24 h in a volume of 500
mL of 10% buffered formalin.’ The lesion was nodular,
with defined borders, hard consistency, well irrigated
and delimitated by muscle, with 5 cm long and 3 cm
width measures. Two cuts were done, one longitudinal
and the other transversal, which showed hemorrhage
with wide areas of mineralization. Decalcification was
done by aqueous solution of 5% nitric acid for 24 h.”
Then the regular histological process was done to be
paraffin embedded.* Samples were cut at 4 pm and
dyed with H & E and PAS.”

Microscopically, the lesion was well circumscribed
by the density of the surrounding fibrous connective
tissue, which was intertwined with normal muscle
tissue in the borders. In the internal part, the lesion
presented osseous trabeculae alternated with abun-
dant areas of fibroplasia, wide areas of coagulative
necrosis, hemorrhage and partial mineralization of

respuesta anormal a una lesién traumdtica muscu-
lar localizada, caracterizada por excesiva fibroplasia
focal con metaplasia 6sea de distribucion zonal.” Por
lo comun, la lesion muestra una zona central proli-
ferativa con fibroblastos reactivos, otra intermedia
con osteoblastos depositando matriz extracelular, y
la mas externa con hueso trabecular con osteoclastos
activos.” Tomando en cuenta que esta condicién es
rara en medicina veterinaria® y que particularmente
en México no se habia reconocido antes la lesion, se
ha decidido preparar este informe para que sea consi-
derada dentro de los diagnosticos diferenciales de las
diversas formas de osificaciones heterot6picas y tam-
bién de las neoplasias osificantes.

Se remiti6 al Hospital Veterinario de Pequenas
Especies de la Facultad de Medicina Veterinaria y
Zootecnia de la Universidad Autéonoma de Nuevo
Leén, un perro macho, de ocho anos de edad, raza
Weimaraner, con diagnéstico presuntivo de hernia
perineal. El examen clinico mostré un paciente con
buena condicion fisica y constantes fisiologicas dentro
de los parametros normales. A la inspeccion fisica se
not6 una protuberancia nodular de consistencia firme
en la region perineal derecha; la piel superficial no
mostraba alteracion alguna. El propietario del animal
no refiri6 historia previa de traumatismo en dicha
zona. Se procedi6 a realizar evaluacion radiografica,
ésta demostro una zona bien delimitada con areas de
densidad irregulares aunque mas definidas hacia la
periferia. Al considerar la naturaleza 6sea de la lesion,
el clinico supuso que se trataba de una neoplasia cuyo
origen pudieran ser las vértebras coccigeas, a pesar de
que las vértebras no se observaban afectadas ni tam-
poco habiarelacion anatémica con ellas. La suposicion
se sustent6 solo en la cercania de la fuente 6sea para
el desarrollo de la lesion. Para eliminar la supuesta
neoplasia, se realiz6 una.cirugia; sin embargo, su
remocion fue parcial debido a su localizaciéon topo-
grafica, su completa adhesion a los tejidos circundan-
tes y su abundante irrigacion. La muestra fue remitida
al patélogo con los diagndsticos presuntivos de tumor
6seo, quiza derivado de vértebras coccigeas.

La muestra se fij6 durante 24 h en un volumen de
500 mL de formalina al 10%, amortiguada.9 La lesion
remitida era nodular, bien circunscrita, de consisten-
cia dura, bien irrigada y limitada por musculo, con
dimensiones de 5 cm de largo por 3 cm de ancho. Se
realizaron dos secciones, una longitudinal y la otra
transversal, que presentaban hemorragia y extensas
zonas de mineralizacion. Después se descalcificé en
solucién acuosa de 4cido nitrico al 5% durante 24 h.°
Luego se realizo el proceso histolégico de rutina para
incluirse en parafina.* Las muestras se seccionaron a
4 pmy se tineron con H&E y PAS.?

*Procesador automatico de tejidos, Leica TP 1020, Alemania.
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the pre-existent muscle involved in the lesion. The
association between osseous trabeculae and the adja-
cent areas of affected muscle was evident in several
zones, which seemed to originate from matrix for
early ossification around them (Figure 1). The adja-
cent muscle fibers were viable in other areas, while in
others a higher quantity of collagen fibers and adja-
cent fibroblasts were seen, that were included in the
ossification process (Figure 2). The osseous trabecu-
lae which were more mature presented active osteo-
blasts and osteoclasts. These zones were mostly locali-
zed by the borders of the neoplastic tissue. PAS stain
did not show zones formed by cartilaginous matrix.
Furthermore, some arteries with media hypertrophy
and lumen obliteration were observed (Figure 3),
besides other zones with scarce lymphoplasmocytic
infiltration in the wall and periphery. Histopathologi-
cal diagnosis was myositis ossificans circumscripta.

Myositis ossificans circumscripta is a reactive lesion
of the tissues adjacent to bone. It is caused by trauma-
tism and is characterized by abundant osseous meta-
plasia from atrophied or necrotic muscle tissue, or by
proliferative fibrous connective tissue, responding to
the damage."” Even though pathogenesis of this pro-
liferative and metaplastic lesion cannot be accurately
established, it has been suggested that, because of the
degenerative changes in the blood vessels that are
commonly seen in the cases of myositis ossificans cir-
cumscripta, the initial traumatic lesion creates a state
of local ischemia, resulting in degeneration, necrosis
and atrophy of the skeletal striated muscle; fibrosis
and ossification are subsequent changes."” The dege-
nerative and occluding lesions of the blood vessels
contiguous to the ossifying lesion that were recogni-
zed in this case, also suggest ischemic damage.

On the other hand, even though it is believed that
the term myositis ossificans circumscripta is inappro-
priate because in many cases the inflammatory lesion
is not recognized;"” in this case mild lymphoplasmo-
cytic infiltration in the arterial vascular wall and the
adjacent connective tissue was observed in some arte-
ries that limited the lesion. Furthermore, despite the
lack of a previous traumatic lesion in this case, the
situation is not contradictory, since this antecedent
was confirmed in only one of the cases reported by
literature.*’

Myositis ossificans circumscripta is a quite impor-
tant pathology in human medicine due to its confu-
sion with osteosarcoma that has orientated doctors to
recommend chemotherapy treatments and strong deci-
sions, such as amputation.®'" This confusion occurs
because in the proliferative area by the center of the
lesion, several fibroblasts with sarcomatous characte-
ristics can be observed, which has justified the name
pseudomalignant myositis ossificans." This lesion has
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Microscopicamente, la lesion se encontraba bien
circunscrita por la densidad del tejido conectivo
fibroso limitante, que, a su vez, se entreveraba con
tejido muscular normal en los margenes. En la parte
interna, la lesion mostré trabéculas 6seas alternando
con extensa fibroplasia, amplias zonas de necrosis coa-
gulativa, hemorragia y parcial mineralizacién de la
musculatura preexistente involucrada en la lesiéon. En
varias zonas fue evidente la asociacién entre las tra-
béculas 6seas y la colindancia de las dreas musculares
afectadas, las cuales parecian proveer de una matriz
para la osificaciéon temprana a su alrededor (Figura
1). En otras dreas las fibras musculares adyacentes
se encontraban viables y en otras mas se apreciaba
mayor cantidad de fibras de coldgena y fibroblastos
adyacentes, que se incluian en el proceso de osifica-
cion (Figura 2). Las trabéculas 6seas mds maduras
presentaban osteoblastos y osteoclastos activos. Estas
zonas se encontraban mayormente hacia los marge-
nes del tejido de neoformacién. La tincion de PAS
no demostré zonas conformadas por matriz cartilagi-
nosa. Adicionalmente se observaron algunas arterias
con hipertrofia de la mediay obliteracién en su lumen
(Figura 3), y otras mas con discreta infiltracién lin-
foplasmocitica en la pared y periferia. El diagnoéstico
histopatologico fue miositis osificante localizada.

La miositis osificante localizada es una lesién reac-
tiva de los tejidos adyacentes al hueso, es ocasionada
por un traumatismoy esta caracterizada por metapla-
sia 6sea exuberante a partir de tejido muscular atro-
fiado o necrosado, o bien de tejido conectivo fibroso
proliferado, en respuesta al daio."” Aunque la patoge-
nia de esta lesion proliferativa y metaplasica no puede
establecerse con certeza, se ha postulado que, dados

Figura 1: Se muestran los margenes de una zona de degeneracion
y necrosis coagulativa del musculo (cabezas de flecha) y la abrupta
metaplasia de tejido 6seo que la limita (flecha); H&E (100 X). Barra
=50 pm.

Figure 1: The borders of a zone of muscle degeneration and coagu-
lative necrosis are shown (arrow heads) and the sudden metaplasia
of the osseous tissue that surrounds it (arrow); H&E (100 X). Bar
=50 pm.



Figura 2: Se presenta otra area en la que tanto el tejido conectivo
fibroso (flecha) como las fibras musculares (cabeza de flecha), se
transforman en tejido 6seo bien diferenciado con osteoblastos y
osteocitos (asterisco); H&E (100X). Barra = 50 pm.

Figure 2: Another area is presented, in which the fibrous connective
tissue (arrow) as well as the muscle fibers (arrow heads), are trans-
formed into well differentiated osseous tissue, with osteoblasts and
osteoclasts (asterisk); H&E (100X). Bar = 50 pm.

few reports in veterinary medicine. It might happen
because the lesion does not jeopardize the patient life,
besides the scarce pathology studies of these cases.*
Nonetheless, its diagnosis must be widely attended in
veterinary medicine, since in the specialized literature
it is considered as a proliferative lesion, similar to a
tumor of skeletal muscle."” It is even mentioned that
when biopsy includes the central zone of the lesion,
where the proliferative changes are more evident, the
cell may have an abnormal appearance like osteosar-
coma, which must be differentiated.* In this study,
the possibility of tumor was ruled out because of the
inconsistency of the lesion components, that were all
well differentiated, plus the maturity of the osseous
tissue.
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