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Multiple Osseous Metastases of a Carotid Body Tumor in a Dog
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ABSTRACT. Metastasis of malignant carotid body tumor to multiple bones was detected in a 13-year-old female Siberian husky dog.  Radio-
graphs exhibited an abnormal mass in the retropharyngeal site and osteolytic lesions in the vertebral bodies, spinous process, tibia, and
ribs.  At necropsy, multiple masses were observed in the bones as well as at the dorsal area of the retropharynx.  Histologically, the tumor
cells, arranged in sheets and clusters, had eosinophilic finely granular cytoplasm.  Immunohistochemistry showed the tumor cells were
positive for neuron-specific enolase and synaptophysin.  Electron microscopy demonstrated a number of dense membrane-bound granules
in the cytoplasm of the tumor cells.  Based on these findings, this case was diagnosed as multiple bone metastases of a malignant carotid
body tumor.  Spinal cord damage induced by the tumor mass was the cause of the hind limb paralysis of the present dog.
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Chemoreceptors including carotid body and aortic body
play a role in regulation of oxygen, carbon, and hydrogen
ion content of the blood [7].  Carotid body lies dorsal to the
bifurcation of the common carotid artery [5] and carotid
body tumors arise at the cranial area of the artery [2].
Carotid body tumors in dogs tend to be more malignant than
aortic body tumors, and metastases are present in approxi-
mately 30% of the reported cases [3].  To the best of our
knowledge, osseous metastases of carotid body tumors in
dogs have not been reported in the literature.  In this report,
we describe a malignant carotid body tumor with multiple
osseous metastases in a dog.

A 13-year-old female Siberian husky dog was brought to
the Medical Center Nishida Veterinary Clinic with a history
of pain and lameness of the right hind limbs.  During a
period of approximately 3 months, clinical neurological
abnormalities such as knuckling, astasia and loss of deep
pain of both sides of hind limbs were progressed.  Biochem-
istry and hematology showed aspartate aminotransferase
118 U/l, alkarine phosphatase 586 U/l, lactate dehydroge-
nase 514 U/l, lipase 299 U/l, C reactive protein 13 mg/dl.
Radiographs exhibited an abnormal mass in the retropha-
ryngeal site (Fig. 1) and osteolytic lesions in the vertebral
bodies and spinous processes of 8th and 9th thoracic verte-
brae (Fig. 2), proximal part of right tibia, and 2nd and 3rd
ribs.  Because of a poor prognosis, the dog was euthanatized
by the administration of overdose of pentbarbital.

At necropsy, a mass (4.4 × 4.0 × 3.2 cm) encapsulated by
a thin fibrous connective tissue was observed attaching to
the dorsal area of the retropharynx.  On cut surface, the mass
was hemorrhagic with abundant vascularity and consisted of
white and red foci.  Multiple white nodular masses were
detected in the 8th thoracic vertebra, right 3rd, left 2nd, 3rd

and 5th ribs, and right tibia.  Osteolytic changes were domi-
nant in the 8th thoracic vertebral body, where there was an
extensive growth of the nodular masses to the vertebral fora-
men, resulting in compression of the spinal cord at the 8th
thoracic vertebra.  The 8th thoracic spinal cord segment was
pale in color and solid on palpation.  Similar multiple nod-
ules were also observed in the lung, liver, hilar lymph node
and ovary.

Tissues from the mass and variety of organs including the
brain, spinal cord, liver, spleen, lung, kidney, hilar lymph
node and bone were collected and fixed by immersion in
10% neutral buffered formalin.  These tissues were then
dehydrated, embedded in paraffin wax, sectioned at 4 µm,
and stained with hematoxylin and eosin (HE).  Selected sec-
tions of the masses were stained with Grimelius’ silver stain.
Immunohistochemistry was also carried out on the selected
sections of the masses with the use of primary antibodies
against neuron-specific enolase (NSE) (mouse monoclonal,
Dako, diluted at 1: 50), synaptophysin (mouse monoclonal,
Progen, diluted at 1: 100) and calcitonin (rabbit polyclonal,
Dako, diluted at 1: 100).  After treatment with 0.1% trypsin
solution at 37°C for 30 min and blocking endogeneous per-
oxidase activity with 3% H2O2 in phosphate buffered saline
(PBS), sections were incubated with a primary antibody
overnight at 4°C and then sequentially incubated with bioti-
nylated goat anti mouse IgG (Dako) (1: 400) for 1 hr at room
temperature, and with peroxidase-conjugated streptavidin
(Dako) for 30 min.  The sections were washed 3 times for 10
min each in PBS and then developed with 0.02% 3,3,-diami-
nobenzidine tetrahydrochloride and H2O2 (DAB-H2O2).
The sections were counterstained with hematoxylin.  Elec-
tron microscopy was carried out using samples (1–2 mm3

cubes) from the formalin fixed retropharyngeal mass.  The
samples were rinsed in 0.1 M phosphate buffer (pH=7.4),
post fixed for 1 hr in 1% osmium tetroxide, dehydrated in
the graded alcohol, and embedded in Epon 815 epoxy resin
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Fig. 1. Left lateral head radiograph demonstrating an abnormal
mass (arrowheads) in the retropharyngeal site.

Fig. 2. Left lateral thoracic radiograph demonstrating
osteolytic lesions in the vertebral bodies and spinous pro-
cess of 8th and 9th thoracic vertebrae (arrow heads).

Fig. 3a. Cluster of neoplastic cells containing intracytoplasmic fine granules. Carotid body tumor in the retropharyngeal mass.
Hematoxylin and Eosin stain. Bar = 50 µm.

Fig. 3b. Carotid body tumor cells demonstrating positive expression for Grimelius stain. Bar = 75 µm.
Fig. 3c. Carotid body tumor cells demonstrating positive immunohistochemical expression for neuron specific enolase (NSE). NSE

immunohistochemistry. Bar = 75 µm.
Fig. 3d. Carotid body tumor cells demonstrating positive immunohistochemical expression for synaptophysin. Synaptophysin

immunohistochemistry. Bar = 75 µm.
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(Nisshin Co, Tokyo, Japan).  Semi-thin (1 µm thick) sec-
tions were stained with 1% toluidine blue to select and
locate interesting areas for the electron microscopic exami-
nation.  Ultra-thin sections stained with uranyl acetate and
lead citrate were examined under JEM-100CX electron
microscope (Japan Electron Optical Laboratory, Tokyo,
Japan).

Histologically, the mass found at the dorsal part of the
retropharynx consisted of pleomorphic tumor cells, which
were arranged in sheets and clusters separated by fibrovas-
cular connective tissue (Fig. 3a).  Tumor cells were irregular
in size, showing occasional mononuclear giant cells.  The
cytoplasm of the tumor cells was eosinophilic, finely granu-
lar, and often vacuolated.  Some of the tumor cells contained
Grimelius’ silver-positive granules in the cytoplasm (Fig.
3b).  Mitotic figures were uncommon.  Foci of coagulative
necrosis were scattered among the tumor tissue.  Histologi-
cal findings of the nodular masses observed in the osteolytic
lesions of the bone tissues and bone marrow spaces of the
8th thoracic vertebra, ribs, right tibia, liver, ovary, lung and
hilar lymph node were similar to the tumor tissue observed
at the dorsal part of the retropharynx; hepatocytes around
the tumor nodules showed vacuolar degeneration.  A num-
ber of swollen axons with spheroids formation and moderate
spongy changes, which are common findings of the Walle-
rian degeneration, were observed in the dorsal part of the 8th
and 9th thoracic spinal cord segments, where compression
by the tumor mass was identified; fibrosis was associated
with this lesion.  Similar changes with less severe degree
were also observed in the 4th lumber spinal cord segment.

Immunohistochemistry showed tumor cells of the masses
including the retropharynx mass were positive for NSE (Fig.
3c) and synaptophysin (Fig. 3d), and negative for calcitonin.
Electron microscopy demonstrated a number of electron
dense membrane-bound granules in the cytoplasm of the
tumor cells (Fig. 4).

Medullary thyroid carcinoma is reported to be positive
for calcitonin [6].  Tumor cells of the well-differentiated
chemodectomas including aortic body and carotid body
tumors are positive for NSE, synaptophysin and chromogra-
nin A in immunohistochemistory [1] and cytoplasm of the
neoplastic cells are filled with dense and membrane-bound
granules [4].  Based on the anatomical location, histological,
immunohistochemical and electron microscopic findings,
the tumor mass at the retropharnx was considered to be
carotid body tumor.  Histological features including hemor-
rhage, necrosis and pleomorphism of the tumor cells with
the presence of giant cells are not the distinct findings of the
malignant carotid body; these findings are occasionally
observed in the small, benign chemodectoma [3].  Multiple
osseous metastases with osteolytic lesions indicate that the
present tumor is categorized to malignant chemodectoma.

As space occupying lesions, enlarging carotid body
tumor masses tend to result in interfering with swallowing,

dyspnea, and circulatory disturbances from compression of
the large veins in the neck [3].  Present dog showed no such
signs related to compression of the cervical area by the
tumor mass, resulting in unawareness of the occurrence of
the tumor with development of multiple osseous metastases.

Metastasis of carotid body tumors in dog occurred in
approximately 30 percent of the reported cases, in which
lung, bronchial and mediastinal lymph nodes, liver, pan-
creas, and kidney have been involved [2, 3].  To the best of
our knowledge, osseous metastases of the canine carotid
body tumors have not been reported in the literature.  The
present case showed multiple osseous metastases of the
carotid body tumor cells, resulting in spinal cord compres-
sion with neurological signs.
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Fig. 4. Electron micrograph of a portion of carotid body tumor
cells showing oval membrane-bound dense-core granules in
the cytoplasm. Bar = 500 nm.


