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Abstract

Theerayuth Kaewamatawong* Anudep Rungsipipat* and Suwicha Chutatep**

CANINE EXTRAXXELETAL OSTEOSARCOMA
OF THESALIVARY GLAND

An 8year-old malemongre dogand 12 year -old male Ger man Shepherd had a10x 10 cm massand
15x 10cm masslocated in themandibular region. Theencapsulated firm whitemasseshad multiplecystic-
likenodulesfilled with mucous. Histopathology revealed clustersof pleomorphic, large, round tooval
shaped cells, irregular ovoid to spindle nuclei with highly mitotic figuresthat showed osteoid and
bony formation. The neoplagtic cells were immunoreactive in some parts for vimentin and cytokeratin

but not for desmin, 0-SM A and S-100 protein. Hyper plastic salivary gland cellswerealsopresent. Elec-

tron microscopy revealed prominent nucleoli with an abundant, dilated, rough, endoplasmicreticu-
lum. A final diagnosisof extraskeletal osteosar coma originating from interstitial cellsof thesalivary
gland wasmade.
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Introduction

Neoplasms of the salivary gland arerare
indogsand catsforming only 0.09% of al evalu-
ated specimens (Carberry et a ., 1988). Salivary
gland neoplasms have numerous types and
come under various classification schemes.
Spangler and Culbertson (1991) reviewed the
classification of salivary gland tumorsas malig-
nant adenocarcinomas, malignant mixed sali-
vary tumors, accessory papillary adenomas,
cystic adenomas, fibrosarcomas and lympho-
sarcomas. Extraskeletal osteosarcomaisames-
enchymal neoplasm and rarely occurs in dogs
and other domestic animals.Thetumor hasbeen
reported as a primary tumor in visceral organs
such asthe spleen, mammary gland, skin, lung,
intestine, liver and the soft tissue of the extremi-
ties (Jabara and McLeod, 1989; Schena et al.,
1989; Kuntzetd., 1998; Langenbach et a., 1998).
Patnaik’s (1990) review showed that in about
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86% of such casesin dogs, the tumor devel oped
in the visceral organs and in 14% developed in
the soft tissue of the extremities. Previousreports
of extraskeletal osteosarcomaof mandibular sali-
vary gland in dog are rare (Thomsen and Myers,
1999). In this paper, we describe the gross pa-
thology, theradiographic, histologic, immunohis-
tochemical and el ectron microscopic information
of extraskeletal osteosarcomaof mandibular sali-
vary gland, in two dogs.

Materialsand M ethods

Casehistories: Two dogs were submitted to the
amadl anima hospitd, Faculty of Veterinary Science,
Chulaongkorn University, suffering from hyperse-
cretion of mucous,oronasd discharge and difficulty
in chewing and swallowing. Thefirst casewas
a8-year-old mongrel male dog presenting afirm
subcutaneous, swelling mass, 2.5x 4 cminsize
intheright mandibular region. A radiographicimage
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showed a soft tissue swelling in the right manibular
area and focal white opacity at the ventral edge
without any evidenceof boneinvolvement (Figurel).
Some parts of the mass were surgical removed and
histopathology showed asalivary mucocele. One
month later, after the surgery, the mass beside the
salivary mucocele had grown to 10x 10 cm
compressing trachea and causing tracheal and
oesophageal collapse. The owner requested eutha

nasia. Thesecond case wasal2-year-old, male,
German Shepherd dog presentinga 15 x 10 cm,
firm massintheleft mandibular areaand showing signs
of depresson, anorexiaand hypersdivation. Rediogra-
phy showed a soft tissue swelling in the left man-
dibular region with noevidenceof bone  involve-
ment, Similar to the previous case. A biopsy was
performed.

Histopathology: The selected tissueswerefixedin

10% neutral buffered formalin, processed for
histology, embedded in paraffin, sectioned 4 pmthick

and stained with Hematoxylin and Eosin (HE).
Other sections weredtained with Masson's trichrome
(MT), Periodicacid Schiff (PAS) and Toluidineblue
(TB).

I mmunohistochemistry: Representative 4 um par-
affin sections were stained by the standard avidin
biotin complex immunoperoxidase method (ABC
kit”, Dako, Denmark) with thefollowing primary anti-
bodies; mouse monoclona anti-vimentin, rabbit
polyclond anti-cytokeratin, rabbit polyclond anti- S100
protein, mousemonoclona anti-alpha smooth muscle
actin (a-SMA)and mouse monoclonal anti-desmin
(Dako, Denmark). The sections were countersstained
with Meyer’s hematoxylin, visualized by chro-
mogen (DAB; 3,3' diaminobenzidine tetrahyd-
rochlo-chloride) and examined under a light
microscope. .
Electron microscopy: Portion of tissues were

fixed in 1 % glutaraldehyde and postfixed in
1% osmium tetroxide, dehydrated in graded acohol
and propyleneoxide, and embedded in epoxy pledtic.
Ultrarthin sections were gtained with uranyl acetate
andlead ditrateand examinedwithaTEM (JEM 200CX,
Hitachi, Japan) according to conventional methods.

67

Results

Cytologicimagesreveded small, round, hyperplagtic
resembling epithdia cdlslining the divary gland and
small clustersof spindle shape cellswithlargeround
to oval nuclei and 2-3 prominent nucleoli (Figure
2). The cytoplasm was stained deeply basophilic and
contained multiplesmall vacuoles.
Macr oscopicfindings

The8 year old mongrel had a firm white encapsu-
lated mass, 10 cm in diameter, located in theright
mandibular area. The cut surface showed multiplecystic
formation containing mucous exudate and blood
clots. The major lymph nodes of the head and neck
regions appeared normal. Other lesions noted were
fatty degeneration of liver, tape wormsand heart-
worm infestation together with senile valvular endo-
cardiosis.

The German Shepherd dog had an encapsulated
mass measuring about 15x10 cm that extended from
the base of theleft aurd pinnato the mandibular angle.
The mass was whiteand firm in condstency. The cut
surface consisted of an invasive mass, infiltrating
the adjacent tissue in that area. The regional lymph
nodes appeared normal. Other lesions present were
pulmonary oedemawith mild congestionin all the
lobes and prostate gland enlargement.
Microscopicfindings

Histopathology of thefirst case reveded adensdy
compact arrangement of large polyhedra shepe cells
which had pleomorphic, large, roundtoova nucle with
1-2 prominent nucleoli. The mitotic figurescontained 2-
3 cdlgHPF (Fgure 3). The cytoplasm was pde and
homogeneous eosinophilic gaining. Some arees of the
mass ogteoblagtic cdlls accompanied by giant tumor
cdls(Figured). A necraticareacould beseenat theedge
of mass and theinvasve nodules. In the second case,
themain characterigtic of thetumor cdlls was Smilar to
thefirgt casebut had anincrease of mainly cuboidd acini
in an epithdlid arrangement that could be recognized
as hyperpladic sdivary glands (Figure 5). These were
separaed from the neoplagtic cells by athick fibrous
tissue droma. The PAS dain dso showed positive for
mucousglands, the MT stain showed a highlighted
osteoid matrix with afibroustissue stroma(Figure6).
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Figure 1. The Radiographic image showed a soft tissue swelling in the right
mandibular region (small arrow) with focal opacity at it's center (large ar-
row) and no evidence of bone involvement.
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Figure 2. Cytology of the second case revealed small clusters of spindle
shaped cells that had oval nuclel with 2 -3 prominent nucleoli (arrowhead).
The cytoplasm was strongly basophilic staining with small vacuoles

(Giemsa, bar = 17 pm).
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Figure 3. Histopathology on the first case showed large polygonal shaped
cells, pleomorphic large oval nuclei with 1-2 prominent nucleoil (arrow head,
H&E, bar =25um).

Figure 4. The osteoid matrix (large arrowhead) contained an irregular
arrangement of neoplastic cells and giant tumor cells (small arrowhead)
located around the matrix (HE, bar = 50 um).
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Figure5. Salivary gland hyperplasia (arrow) was separated from the
neoplagtic cdls by fibrous connective tissue stroma (arrowhead, HE, bar
=100pum).

Figure 6. In the first case, positive staining for osteoid matrix is
shown as blue (MT, bar = 50 pm).
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Figure 7. In both cases, the neoplastic cells cytoplasm was immunoreac-
tivewith vimentin (arrowhead, ABC, counterstain with Meyer's hematoxy-
lin, bar =25 pm).

Figure 8. The ultrastructure of the tumor cell revealed prominent nucleoli
with dispersion of thenuclear material (large arrowhead) and dilated rough
endoplasmic reticulum (small arrowhead, bar = 1 um).
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and the TB stain showed cytoplasmic granules in
the osteoid cells.

Upon necropsy, tissue samples were selected
from many areas of the tumor and various visceral
organs. Themorphologic characteristics of the mass
were similar to those seen in the previous sections
but the distribution of the neoplastic part of the
mass was more scattered than in the biopsy. Other
sectionsfrom variousviscerd organsshowed no meta-
static lesions.

Immunohistochemistry: Inboth cases, immunohis-
tochemical images showed a positive reaction to
vimentin by the cytoplasm of the osteoblastic
tumor cells (Figure 7) that was distributed through-
out the mass. In the second case, the cytoplasm of
the cuboidal epitheliums of the salivary gland was
positivewhen stained with cytokeratin. For the other
antibodies, immunohistochemistrywas negative.
Electron microscopy

The characteristic electron microscope features
of the neoplastic cellswere prominent nucleoli with
adispersion of nuclear materials and abundant, di-
lated, rough, endoplasmic reticulumin the cytoplasm
(Figure 8).

Discussion

Extraskeletal osteosarcomas are mesenchy-
mal soft tissue neoplasmsfound in various visceral
organs but rare in domestic animals and human be-
ings. Inthese two cases, the main characteritics
of the tumor masses were a gray-white color and
lobulated the ossified mass and had necrotic areas
and a cyst like structure that was similar to that in
other previous reports (Patnaik, 1990). The histo-
logical characterigtics of this tumor showed smdll
tolarge, ovd, spindle to polygonal shaped cellswith
largevesiculated nuclei, one or more largenucleoli
and eosinophilic or clear cytoplasm. Some of the
osteoids were mineralized in  the same way as the
typical tumor cellsdescribedin this report and which
were recognized as osteoblagtic cells. Some multi-
nucleated tum or cells are occasionaly seen in a
poorly differentiated osteosarcoma and this may
be helpful for diagnosis but the small number of
giant tumor cells which were evident in these
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casess how them to be the well-differentiated
type (Patnaik, 1990; Thomsen and Myers, 1999).

Extraskeletal osteosarcomas may be me-
tastases from primary skeletal tumors, fibrosarco-
mas with osseous metaplasia, osteochondromas,
chondrosarcomas and other mesenchymal tumors.
In these cases, there was no evidence of a primary
skeletal tumor which ruled out the metastases
(Moulton, 1990). The cytological characteristics
of osseous metaplasia from afibrosarcoma are uni-
form osteoblasts with mature osteoids which con-
trasts with the irregular like osteosarcoma and the
fascicular, herring-bone pattern that predominated
in fibrosarcomas (Fechner and Mills, 1992). The
absence of chondrocytes and cartilagenous com-
ponents in these cases eliminates osteochondromas
and chondrosarcomas (Misdorp and Van Der Heal,
1976). Differentiation between extraskeletal os-
teosarcomas and other mesenchymal tumors may
be confirmed by the presence of abundant ogteoid in
extraskeletal osteosarcoma.

Extraskeletal osteosarcomas in the dog are ma-
lignant tumors and usually metastatises to various
visceral organs depending on the stage of tumor. In
comparison to these cases, these tumors seem to be
awell differentiated type and no metastatic lesions
could be observed.

In previousreports of extraskeletal osteosarcoma,
immunohistochemical results showed them to be
immunoreactiveto vimentin and actin but not to kera-
tin, desmin and S-100, suggesting they originatefrom
myogenic cells. In these cases, the tumor cellswere
immunoreactiveto vimentin which supported ames-
enchymal origin and to cytokeratin that stained the
areas where there were cuboida hyperplastic epi-
thelial cells of the salivary gland. This Stuation sup-
ported the theory origin of the tumor was mainly from
themesenchyme. A pluripotential cell can differenti-
ate along it's developmental pathway to become a
cell which exhibitsfunctionsand morphol ogy unique
toit'sparticular lineage. Thistheory elucidates how
abone tumor such as an osteosarcoma can occur in
an organ or tissue that does not contain bony tissue
(Thomsen and Myers, 1999). The ultrastructure, the
characteristics of the neoplastic cells showing promi-
nent nucleoli and dispersion of nuclear material that
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indicated a high level of activity by the
cell. They had abundant, dilated, rough, en-
doplaamicreticulumwhich resembled previousre
ports of the cdl line from canine osteosarcomas
(Kadosawaet d., 1994).

By the morphologic features, the histo-
pathol ogic examinations, immunohistochemical
staining characteristics, and electron micros-
copy of these two cases they fitted the criteria
of extraskeletal osteosarcomas in the salivary
gland. The prognosis was aways poor and de-
pended on the aggressive local behavior, bone
involvement and visceral organ compression.
Some previous reports suggested surgery for
such neoplastic tissues but there was always
therisk of metastasisthat might have adversely
affected the survival times of the patients
(Thomsen and Myers, 1999).
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