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Abstract

Squamous cell carcinoma (SCC) is a common oral neoplasm in domestic cats, but there are only a few reports in
wild felids. A captive 10-years-old, female Siberian tiger (Panthera tigris altaica), with history of chronic renal disease and
serologically positive for Leishmania sp. developed a lytic mandibular nodule that was histologically diagnosed as SCC. At
necropsy was also observed an exocrine pancreatic carcinoma, which was considered an incidental finding, and a chronic
lympho-plasmocytic interstitial nephritis associated with a membranous glomerulopathy, compatible with the chronic renal
disease presented by the animal. To the best of our knowledge this is the first report of an invasive and non-metastatic

mandibular SCC in a Siberian tiger.
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Introduction

Increase in lifespan for captive wild felids is the
result of better nutritional and veterinary healthcare.
However, as expected, there is a consequent increase in
incidence of tumors (4, 14, 20). Neoplasms represents an
important cause of natural death or euthanasia in captive
felids (20), which is likely due to predisposing factors
including environmental pollution and aging (13, 20).

Oral neoplasms are common in domestic cats, and
it is usually malignant. Squamous cell carcinoma (SCC) is
the most prevalent oral neoplasm in domestic cats.
Generally, it develops at mandibular, maxillary, or
sublingual regions (18). In wild felids there are few reports
of oral neoplasms, including a maxillary calcifying
epithelial odontogenic tumor in a Siberian tiger (Panthera
tigris altaica) (7); a maxillary malignant melanoma and an

oral papillomatosis in African lion (Panthera leo) (10, 25);
a case of oral papillomatosis in a tiger (P. tigris) (10) and
in 11 Canadian lynx (Lynx canadensis) (26); three cases of
oral SCC in Lynx spp. affecting the tongue (1), gum (9)
and jaw (23); and a mandibular SCC in a North American
Amur leopard (P. pardus orientalis) (19).

This report describes, for the first time, the
clinical and pathological findings in a case of mandibular
SCC in a captive Siberian tiger (P. tigris altaica).

Case report

A captive 10-year-old, female Siberian tiger (P.
tigris altaica), with history of chronic renal disease and
serologically positive to Leishmania sp., was handled
periodically for checkup. A mandibular mass adjacent to
the right inferior canine was detected during one of the
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routine examinations. A radiograph demonstrated a
radiolucent central area surrounded by a poorly demarcated
radiopaque region. In addition, the mandibular arch,
adjacent to neoformation, had a marked segmental
reduction of radiopacity (Fig. 1). Biopsy was performed,
resulting in a presumptive diagnosis of SCC. Euthanasia
was performed due to poor prognosis.

Figure 1. Oral squamous cell carcinoma in a Siberian tiger
(Panthera tigris altaica). Radiography of the mandibular
neoformation in the latero-lateral (a) and ventro-dorsal (b)
projections. A rostral increase of volume with radiolucent
central area and radiopaque borders is associated with a
significant segmental reduction of the mandibular arch
radiopacity (arrow).

Necropsy was performed immediately after death.
Grossly, at the right rostral mandible there was a nodule
with 6.5 x 7.5 cm (Fig. 2), which was heterogeneous on the
cut surface with multifocal friable white to grey areas

measuring 1-3cm in diameter, filled with dark red,
gelatinous material and circumscribed by white, gritty and
firm areas.

Figure 2. Oral squamous cell carcinoma in a Siberian tiger
(Panthera tigris altaica). Nodular lesion  with
approximately 6.5 x 7.5 cm located rostrally in the right
hemi-jaw adjacent to the right lower canine tooth.

Microscopically, there was a densely cellular,
infiltrative, poorly demarcated and encapsulated neoplastic
epithelial  proliferation invading the subepithelial
connective tissue. Neoplastic cells were arranged in nests
and anastomosing trabeculae, formed by large polygonal,
well demarcated cells with visible intercellular attachment
(morphologically compatible with cells of the stratum
spinosum), supported by moderate to abundant
fibrovascular stroma (Fig. 3). Neoplastic cells had an
abundant and fibrillar eosinophilic cytoplasm, and a large,
central and ovoid nucleus containing 1-2 large and
irregularly shaped nucleoli. There was moderate to severe
anisokaryosis and nuclear pleomorphism with 1-2 mitotic
figures per high power field. There were occasional
concentric areas of lamellar keratin (keratin pearls) (Fig.
3). Therefore, the morphologic diagnosis of SCC was
established. Additionally, at the margins of the neoplasm
there was marked periosteal reaction, characterized by
abundant trabeculae formation and severe osteoblastic
hyperplasia and hypertrophy, as well as multiple areas of
bone replacement by connective fibrous (fibrosis).

Grossly, there was a multinodular neoplastic
proliferation in the pancreas, with 0.3 to 1 cm, dark red,
and firm. Histologically, this lesion was characterized by
an expansive, noninvasive, encapsulated and well
demarcated epithelial neoplasm, arranged in large lobules
with areas of a tubular or solid pattern. Neoplastic cells
were large, well demarcated, with abundant eosinophilic
and granular cytoplasm. Nuclei were round, large, and
central, containing an evident basophilic nucleolus. There
were moderated anisocytosis and anisokaryosis, with 4
mitotic figures per 10 high power microscopic fields (Fig.
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4), which was diagnosed as an exocrine pancreatic
carcinoma.
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Figure 3. Oral squamous cell carcinoma in a Siberian tiger
(Panthera tigris altaica). Neoplasm characterized by nests
of well differentiated epithelial cells, with central area with
"keratin pearls" and cell debris. Adjacent, there is a marked
desmoplastic reaction. Hematoxylin and eosin, 100x.

Chronic renal disease was confirmed based on the
observation of chronical lympho-plasmocytic interstitial
nephritis  associated with diffuse and moderate
membranous glomerulopathy. There were no other
relevant lesions, and no metastasis was observed.

Due to the history of serologic positivity for
leishmaniasis, PCR targeting Leishmania sp. DNA was
performed using DNA samples extracted from paraffin-
embedded spleen and lymph nodes. DNA extraction was
performed with NucleoSpin® Tissue kit (Macherey-Nagel
GmbH & Co. KG, Germany) according to the
manufacturer’s instructions. Amplification was performed
using primers targeting sequences of minicircle kinetoplast
DNA (CTTTTCTGGTCCCGCGGGTAGG and
CCACCTGGCCTATTTTACACCA) under previously
described parameters (5). Immunohistochemistry (IHC)
was also performed in the kidney, spleen, and lymph nodes
as described by Tafuri et al. (27). Spleen and lymph nodes
were PCR positive, but no amastigotes were observed in
any of the evaluated tissue samples, either in hematoxylin
and eosin-stained sections or by IHC.

Discussion

To the best of our knowledge this is the first
report of an invasive mandibular SCC in a Siberian tiger.
SCC is a common oral neoplasm in domestic cats (3, 24),
but in wild felids there are only a few reports, three of
them described in Lynx spp. (1, 9, 23) and one in a North
American Amur leopard (19). Feline SCC is often
infiltrative and ulcerative with marked osteolysis, but it is
rarely metastatic (3), which is similar to this case that was
highly invasive, but not metastatic.
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Figure 4. Exocrine pancreatic carcinoma in a Siberian
tiger (Panthera tigris altaica). A. Epithelial neoformation
expansive and well delimited organized predominantly in
tubular formations, with several dilated capillaries filled
with erythrocytes. Hematoxylin and eosin, 100x. B.
Epithelial cells with slightly vacuolated basophilic
cytoplasm, round nucleus with well evident central
nucleolus and moderate mitotic index. Hematoxylin and
eosin, 400x.

Development of oral SCC in cats is multifactorial,
but the most important predisposing factors in this species
include paste diets, use of anti-flea collars, and exposure to
tobacco smoke (2, 3). Owston et al. (20) considered the
urban location of the Knoxville Zoo as potential
predisposing factor for the development of neoplasms in
the captive felines in that institution. Similar to the
Knoxville Zoo, the zoo in this case is located within the
urban area of Belo Horizonte, a Brazilian city with
approximately 2.5 million people (IBGE, 2017 Census) so
environmental pollution may be a predisposing factor in
this case.

Recent studies evaluated whether feline or human
papillomavirus play a role in the development of oral
neoplasia in domestic cats, but there was no confirmation
of the association of these agents with oral SCC (3, 16,
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17). Importantly, E6 and E7 oncogenes of papillomavirus
were detected in saliva samples from two snow leopards
indicating that a potential cause and effect relation with
this virus should be thoroughly investigated (15). Other
risk factor associated with human oral SCC is dental
disease, a common condition in older cats (18).

A study developed from 1979 to 2003 at the
Knoxville Zoo (20) found that 27.7% (26 animals) felids
died or were euthanized due neoplastic processes. Among
those animals, 11 were tigers with mean age of 13 years-
old, which is slight older than the present case. There are
few case reports of concurrent neoplasms in wild felids (4,
6, 11, 20, 22). For Siberian tiger, there were two reports of
simultaneous  neoplasms, a case of pancreatic
adenocarcinoma and Brunner’s gland adenoma (8), and a
case of seminoma and lymphangioma (20).

Owston et al. (20) reported that all felines with
pancreatic tumors, in that particular study, also had another
type of neoplasia, as observed in this case. Pancreatic
adenocarcinoma has been previously described in a
Siberian tiger (8), but with infiltrative and metastatic
behavior, which contrasts with this case, in which the
pancreatic tumor was an incidental finding, with no
metastasis, and not related to any apparent clinical sign.

Although this tiger was serologically and PCR
positive for Leishmania sp. the only anatomopathological
finding that could be associated with leishmaniasis in this
case was the chronic renal disease. However, no
amastigotes were observed within renal interstitial
infiltrate or in any other organs evaluated. Serologic and
PCR surveys in endemic region to leishmaniasis suggest
that the feline infection to leishmaniasis is more
widespread than the clinical disease (12), which supports
the notion that felines may act as reservoirs (21).
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