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Hepatic extraskeletal osteosarcoma with systemic metastasis in a dog
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Abstract : A ten-year-old dog was presented with pancreatitis and increased hepatic enzymes. On necropsy a large
firm mass was observed in the liver extending to the gall bladder. Smaller masses with similar texture were found
in multiple organs including lung, stomach, pancreas, lymph nodes, omentum, and mesentery. Neoplastic cells were
spindle shaped with prominent osteoid production and occasional trabeculae of woven bone. Tumor cell emboli were
observed in the blood vessels and lymphatics of the omentum and stomach. Hepatic osteosarcoma with systemic
metastasis is very rare and may serve to broaden the diagnostic spectrum of hepatic and pancreatic diseases in dogs.
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Osteosarcoma occurs most commonly in the long bones

and also in organs other than the skeletal system. In humans,

extraskeletal osteosarcoma (ESOS) constitutes 4% of

osteosarcomas and 1.2% of all soft tissue sarcomas [1]. The

absence of a primary bone lesion is a prerequisite for the

diagnosis of ESOS. In animals, osteosarcoma is rare in spe-

cies other than cats and dogs. It is the most frequent primary

bone tumor in dogs, accounting for 85% of all reported bone

tumors [3]. ESOS in dogs comprises approximately 1% of all

osteosarcomas and has been much less frequently described

than skeletal osteosarcoma. It has been reported in the spleen,

gastrointestinal tract, urogenital tract, liver, skin, mammary

gland and subcutis [4]. Here, we describe an ESOS with sys-

temic metastasis involving multiple visceral organs in an

adult dog.

A ten-year-old spayed female Border Collie dog with one-

week history of pancreatitis was presented to the Internal

Medicine Service, Veterinary Teaching Hospital (VTH),

North Carolina State University (NCSU), USA. The dog was

anorexic and would not sit or lie down. On physical exam,

the dog had an irregular heart rate, high respiratory rate and

pulse deficits. Marked icterus was observed in mucous

membranes, sclera and the concave surface of the ear pinna.

No heart murmurs or arrhythmias were auscultated. Complete

blood cell counts revealed elevated plasma protein, mild lym-

phopenia and icteric plasma. Clinical chemistry showed

decreased blood urea nitrogen, elevated cholesterol, total

bilirubin, alkaline phosphatase, alanine transaminase, gamma

glutamyl transpeptidase, amylase and lipase. Urinalysis

showed a pH of 9 with, 1+ protein and 4+ bilirubin. An

abdominal ultrasound revealed a large mass in the liver, min-

eralization of the bile ducts, and renal cysts. Abdominal

ultrasound also suggested pancreatitis and probable gastritis.

Partially mineralized pulmonary nodules were detected on

chest radiographs. The only abnormality noted on the

echocardiogram was mild tricuspid insufficiency without

right heart enlargement (no significant structural heart dis-

ease). Based on these findings, the dog was treated with

intravenous fluids, antibiotics and pain medication. The

treatment resulted in minor improvements after several days

of therapy. Since the dog had not eaten for approximately ten

days prior to presenting to the Veterinary Teaching Hospital,

North Carolina State University, a decision was made to

place a feeding tube surgically and to obtain a liver biopsy.

The surgical procedure revealed a large, multi-lobulated, fri-

able liver mass that was obstructing the bile ducts. Due to the

clinical prognosis and presence of the mass, the owner

elected euthanasia and a comprehensive necropsy was

performed.

At necropsy, all subcutaneous adipose tissues were discol-

ored dark yellow. The peritoneal cavity contained approxi-

mately 500 mL of red, serous fluid. Affecting 80% of the left

lateral liver lobe was a large (14 cm × 12 cm × 10 cm)

multinodular, red and yellow mass that was very firm on cut
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surface, indicating a core of ossification (Fig. 1). Hepatic

lymph nodes were very firm and markedly enlarged, measur-

ing up to 1 cm × 1 cm × 4 cm. On cut surface, the lymph

nodes displayed a yellow gritty texture. The gall bladder had

multiple, 2 mm in diameter, tan nodules that extended along

the length of the common bile duct and merged to the pan-

creas and duodenum. The pancreas had a 2 cm, round, firm

area with hemorrhage at the junction of the left and right

pancreatic lobes. The stomach had multifocal, tortuous,

prominent lymphatic branches that extended from the lesser

curvature onto the greater curvature (Fig. 2). A regionally

extensive area of gastric serosa, just cranial to the branching

lymphatics, had multifocal, linear, white plaques that mea-

sured up to 3 mm in length. The omentum contained approx-

imately 20 multifocal irregular hemorrhages measuring up to

2 cm in diameter. The spleen was markedly enlarged and

mildly firm on palpation, measuring 2 cm × 10 cm × 30 cm

and expelled a moderate amount of dark red fluid on cut sur-

face. The right kidney had a 2 cm × 3 cm × 4 cm fluid-filled

subcapsular cyst extending from the central portion of the

renal cortex and compressing the adjacent renal cortex and

outer medulla. The cyst was filled with yellow watery,

slightly turbid fluid and delineated by a thin, less than 1 mm

thick, translucent membrane. The lungs had generalized,

multifocal pinpoint to 0.5 cm, tan, firm nodules that occa-

sionally had an umbilicated appearance in the center. Cut sur-

face of the lung nodules revealed a firm, yellow, gritty

central core. The tracheobronchial lymph nodes were firm

and cut surface revealed a firm yellow center with a thin red

outer rim. All of the long bones were examined but no gross

evidence of tumor involvement was detected. For microscopic

examination, tissues were fixed in 10% neutral phosphate

buffered formalin, routinely processed, embedded in paraffin

wax, and stained with hematoxylin and eosin (H&E).

The hepatic mass consisted of a population of neoplastic

polygonal to spindle cells forming short streams and whorls

(Fig. 3). Marked amounts of eosinophilic, fibrillar material

(osteoid) was present throughout the mass. The cells had

indistinct cell borders and elongate to round nuclei with one

prominent nucleolus. Mitotic figures were rare. Occasion-

ally, neoplastic cells were arranged in clusters of multiple,

circular foci with an eosinophilic center of osteoid that

appeared as delicate, finely woven mineralized trabeculae.

Multifocally, vessels and lymphatics were occluded by the

neoplastic cells. Increased numbers of bi-nucleated hepato-

cytes were observed in the neighboring hepatic parenchyma.

Multifocal, round islands of neoplastic cells with central

osteoid were present in the mesentery surrounding the

common bile duct, hepatic vein and artery. Similar neoplastic

Fig. 1. Liver. Left liver lobe has a large (14 cm × 12 cm × 10

cm), firm, multinodular, red to yellow mass that is affecting

approximately 80% of the lobe.

Fig. 2. Stomach. There are multifocal, tortuous, prominent lym-

phatic branches that extend from the lesser curvature onto the

serosal surface. A regionally extensive area of gastric serosa,

just cranial to the branching lymphatics, has multifocal, linear,

white plaques that measure up to 3 mm in length.

Fig. 3. Liver. Neoplastic mass consists of multiple lobules,

infiltrating to adjacent hepatic parenchyma. Neoplastic cells are

surrounded by marked amounts of eosinophilic, fibrillar mate-

rial (osteoid). The cells have elongated to round nuclei with a

prominent nucleolus. H&E stain.
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cells were present in the submucosa to serosal surface of the

gall bladder and stomach, omentum, pancreas, and muscu-

laris mucosa of the duodenum. The normal architecture of

the hepatic, pancreatic and bronchial lymph nodes was

effaced by the neoplastic cell population (Fig. 4). Only a thin

rim of intact lymphocytes was visible at the periphery of the

lymph node, and multifocal areas of necrosis and cellular

debris were scattered throughout. Neoplastic nodules were

also present in the adipose tissue surrounding the lymph

nodes and within the blood vessels adjacent to the pancreas,

duodenum, and gastric muscularis mucosa (Fig. 5). The

lungs contained infiltrative neoplastic cells and islands of

osteoid material (Fig. 6), consistent with those described in

the liver.

The clinical diagnosis of acute, severe pancreatitis was

made due to elevated lipase, amylase, vomiting and abdomi-

nal pain, all of which could be attributed to the proximity and

invasiveness of the hepatic tumor. Another possibility for

pancreatitis was vascular compromise of pancreatic function

secondary to the osteosarcoma. The renal cyst was considered

benign and incidental.

Based on the gross and microscopic features, the tumor

was diagnosed as ESOS with metastases to gall bladder,

duodenum, pancreas, stomach, omentum, lungs, and multiple

lymph nodes. In this case liver was assumed as primary site

due to the size of the hepatic mass, however, considering the

metastatic pattern via lymphatic and vascular routes,

pancreas as a potential primary site could not be completely

ruled out. Primary skeletal osteosarcoma was not considered

due to the absence of gross and radiographic evidence that

supported the involvement of neoplastic cells in the skeletal

system. Given the gross appearance of the liver and the

numerous metastatic sites, a primary skeletal osteosarcoma

would be very advanced and skeletal changes would most

likely be evident on examination. 

In most human cases, ESOS develops gradually and the

mass rarely causes pain or tenderness. In human, osteogenic

soft tissue sarcoma is associated with prior radiotherapy and

chemotherapy, trauma, pre-existing soft tissue calcification,

ossification, and myositis ossificans [6]. In contrast to

humans, most ESOS in dogs develop in the visceral organs

rather than in other soft tissues or extremities. In a report of

169 ESOS over a 10-year period, 64% were in the mam-

mary gland and the remainder originated in the gastrointesti-

nal tract, subcutaneous tissues, spleen, urinary tract, liver,

skin, muscle, eye, or thyroid gland [4]. Mammary osteosar-

comas have less invasive and metastatic behavior than their

skeletal counterparts and may have development of large vis-

ceral metastases before the onset of clinical signs. Although a

definitive primary site of the ESOS in this dog could not be

determined, the large size of the hepatic mass and major

Fig. 4. Mesenteric lymph node. Neoplastic cells replacing and

compressing the normal architecture of lymph node are

arranged in clusters of multiple, circular foci with an eosino-

philic center of osteoid that appears as interconnected, miner-

alized trabeculae with mineralization. Note the remaining normal

lymphocytes at the periphery. H&E stain.

Fig. 5. Mesenteric adipose tissue. Neoplastic cells occlude and

expand the blood vessels within the mesenteric adipose tissue.

H&E stain.

Fig. 6. Lung. Neoplastic tissue disrupts and replaces lung

parenchyma. Note the normal lung tissue in the lower right cor-

ner. H&E stain.
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involvement of perihepatic tissue suggests the liver as a

potential primary site.

The prevailing sites of metastases of ESOS in humans are

the lungs, regional lymph nodes, and bones [5]. Although

distant metastasis of ESOS is common in dogs, metastasis to

the lungs develops less often than in dogs with skeletal

osteosarcoma [4]. Intriguingly, this dog had metastases in

lung and various lymph nodes, in addition to perihepatic

tissues including biliary tract, omentum, stomach, duodenum

and pancreas. Neoplastic cells were found in the lymphatics

and blood vessels, indicating the metastatic routes.

In humans, unlike skeletal osteosarcoma which usually

occurs in the first or second decade of life [2], ESOS occurs

predominantly in patients older than 40 years of age [6].

Typically, ESOS develop in older dogs and the mean age at

which these neoplasms develop has been reported as 10.6 to

11.5 years [1, 4]; the dog of this report was 11 years old. The

mean survival time is reported to be shorter than skeletal

osteosarcomas, in part due to later detection and limited sur-

gical options. Similarly, this dog was euthanized at the time

of diagnosis.

This case report includes a detailed description of clinical

data, as well as gross and microscopic findings of ESOS with

systemic metastasis in an old dog and may serve to broaden

the diagnostic spectrum of hepatic and pancreatic disease in

dogs.
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