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ABSTRACT:

Cholangiocarcinomas are reported in domestic animals and may replace the majority
of the hepatic parenchyma or be multinodular
(Cullen 2017). Metastases to the regional
lymph nodes, lungs, and peritoneal cavity are
commonly seen in animals with these tumors.
There are few reported cases of cholangiocarcinomas in bears: one in a 35-yr-old polar
bear (Ursus maritimus), one in a Himalayan
brown bear (Ursus arctos isabellinus), and two
additional cases in sloth bears (Melursus
ursinus; Moulton 1961; Black et al. 1991;
Darzi et al. 2007; Fredholm et al. 2013); older
captive animals are overrepresented. To the
best of the authors’ knowledge, cholangiocarcinomas have not been previously reported in
free-ranging bears. This report describes the
gross and histopathologic features of a cholangiocarcinoma in the liver and other tissues
of a free-ranging Eurasian brown bear (Ursus
arctos arctos), locally known as the Cantabrian
brown bear.
A geriatric free-ranging female Eurasian
brown bear was found in very poor health and
body condition in April 2015 in the Principality of Asturias (northern Spain). The animal
died the next day. On postmortem examination, the animal weighed 44 kg, and had a
rough hair coat, generalized muscle atrophy,
and was extremely thin. There was generalized edema in the subcutaneous tissue,
ascites, hydrothorax, and hydropericardium.
The total protein concentration measured in a
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sample of ascites was 2.1 g/dL. Two large
hepatic masses were adhered to the peritoneum. Additionally, disrupting approximately
60% of the hepatic parenchyma were 2–40mm masses that extended into all lobes (Fig.
1a). The masses were white to yellow-brown,
firm, well-delineated, and protruded above
the capsule of the liver with multiple areas of
central and soft necrosis (Fig. 1a, inset).
Multinodular masses were also observed in
the gallbladder with an umbilicated appearance (Fig. 1b), the joint of the left elbow (Fig.
1c), and in the adrenal glands and lungs
throughout the parenchyma. In the elbow
joint, there was tumor infiltration and necrosis
of the olecranon bone (Fig. 1c). This animal
also had mitral valvular endocardiosis, ovarian
atrophy, and old fractures in two right ribs and
one thoracic vertebra.
Tissues were evaluated histologically using
routine H&E stain. A dental histologic study
of the first molar (Klevezal 1996) was
performed to determine the age of the bear.
Microscopically, tumors observed in the liver,
gallbladder, left elbow joint, adrenal glands,
and lungs retained characteristics of biliary
epithelium (Fig. 2). Neoplastic cells were
arranged in trabeculae of tubules and acini
surrounding central areas of necrosis. The
cells were cuboidal to columnar, the nuclei
hyperchromatic, and the cytoplasm slightly
granular. Nucleoli were not prominent. Anisocytosis and anisokaryosis were marked and
there were numerous mitotic figures.
Hepatic cholangiocarcinoma with metastases to the gallbladder, left elbow joint, adrenal
glands, and lungs was diagnosed in this brown
bear. Cholangiocarcinomas have a highly
invasive pattern of growth and usually metastasize in lymph nodes, lungs, and peritoneal
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A hepatic cholangiocarcinoma with
metastases in the gallbladder, left elbow joint,
adrenal glands, and lungs was observed in a
female 21-yr-old free-ranging Eurasian brown
bear (Ursus arctos arctos) found in the Principality of Asturias (northern Spain). Gross and
histopathologic findings are described.
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FIGURE 1. Cholangiocarcinoma in tissues of a freeranging Eurasian brown bear (Ursus arctos arctos). (a)
Liver. Two large masses with adherence to the
peritoneum. Disrupting approximately 60% of the
parenchyma were multiple 2–40-mm masses that
extended into all lobes. The masses were white to
yellow-brown, firm, well delineated, and protruded
above the capsule of the liver. Inset: Section of the
liver tumor with central necrosis characterized by
friable, yellow, and cavitated foci. (b) Multiple 2–30mm umbilicated masses in the gallbladder. (c) Elbows.
The right elbow is normal. The left elbow joint is
disrupted by the neoplasia with infiltration and
necrosis of the olecranon bone.

FIGURE 2. Histopathologic features of cholangiocarcinoma in a free-ranging Eurasian brown bear
(Ursus arctos arctos). (a) Liver. Neoplastic biliary
epithelial cells organized in trabeculae of tubules and
acini (asterisks). H&E. Bar¼50 lm. (b) Joint of the left
elbow. Neoplastic infiltration is observed. H&E.
Bar¼100 lm. (c) Lung. Metastases in the parenchyma
(asterisks) admixed with edema (star). H&E. Bar¼100
lm.

cavity, although any organ can be affected
(Cullen 2017). Bone metastases from cholangiocarcinoma had not been previously
described in bears and are in general rare
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compared with other tumors. Bone metastases
have been reported in a dog in the iliac crest
and femur (Mischke et al. 2003) and in
humans in bones including mandible, humerus, and scapula (Federico et al. 2013;
Chindaprasirt et al. 2018). Cholangiocarcinomas should be considered as a differential
diagnosis in patients who present with an
infiltrative and nodular bone lesion and a liver
or gallbladder mass.
Cholangiocarcinomas are usually found in
old animals and the incidence increases with
age (Cullen 2017). The etiology of this
neoplasm, however, remains unclear. Many
causes have been suggested, including parasitism related to chronic infestation with
opisthorcid flukes, especially Opisthorchis
viverrini and Clonorchies sinensis associated
with hyperplastic or adenomatoid proliferation of the epithelium, Ancylostoma sp. and
Trichurus vulpis, viral infection, genetic
predisposition, ingestion of toxic substances,
or even dietary habits (Hayes et al. 1983;
Cullen 2017). The origin of the tumor in this
brown bear is unknown, although hepatobiliary neoplasia is frequent in captive bears and
usually affects old animals (Dorn 1964;
Ramsay 2003). Endocardiosis, a gross lesion
found in this bear, is also associated with aging
(Maxie and Robinson 2016). Generalized
edema in subcutaneous tissue as well as
ascites, hydrothorax, and hydropericardium
were likely a result of the chronic hepatic
damage, hypoproteinemia, and cachexia.
This report confirms a potential cause of
mortality in bears of advanced age unrelated
to human activity (i.e., illegal hunting),
infectious disease, or other causes of mortality
in this species. The study also provides
interesting data regarding the age of the wild
bears affected by these problems. The dental
histologic study showed that this animal was
21 yr old at the time of death, reaching the
greatest longevity previously reported in wild
brown bears from the Iberian Peninsula
(Palomero 2007). This case shows evidence
of aging bears that may be a result of the
steady recovery of the Eurasian brown bear
population in the Cantabrian Range in recent
decades.
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