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Summary

Two primary tumours, squamous cell carcinoma of the tongue and multiple bronchioloalveolar carcinomas,
were diagnosed in a Virginia opossum (Didelphis virginiana). Two oral masses were located in the right
ventrolateral surface of the tongue, near the frenulum, and the lungs contained multiple, widely distributed,
nodular masses. Microscopically, the oral masses were composed of invasive cords of pleomorphic,
polyhedral cells, typical of squamous cells. The multiple pulmonary masses consisted of non-ciliated,
cuboidal, columnar, or occasionally polyhedral cells arranged in an alveolar pattern with multifocal areas
of necrosis. This is the first report of spontaneous oropharyngeal squamous cell carcinoma in the Virginia
opossum. However, multiple pulmonary adenomas have been reported previously in this species, the
lesions being similar to those in sheep pulmonary adenomatosis ( jaagsiekte). In the present study,
immunohistochemical examination of the pulmonary tumours with a rabbit polyclonal antiserum to
jaagsiekte retroviral capsid protein proved negative.  2002 Elsevier Science Ltd

squamous cell carcinoma has not been reportedThe Virginia opossum (Didelphis virginiana), found
previously in the Virginia opossum. Multiple pul-throughout most of the United States and in parts
monary adenomas, however, have been describedof Canada and Mexico, is the only native marsupial
in this species (Sherwood et al., 1969; Barrie andin North America (Norwak, 1991). Recently, the
Snyder, 1986; Prater et al., 1999); because theopossum has become increasingly popular as an
lesions resembled those of sheep pulmonary ad-animal model for research (La Regina et al., 1988;
enomatosis ( jaagsiekte), a viral aetiology was sug-Liapis et al., 1997; Terman et al., 1999). There is
gested.only limited information, however, on the diseases

An adult female opossum, having sustained la-that occur spontaneously in the opossum. Only
cerations and injury to the eyes and hind limbs inthree cases of neoplasia have been reported in
a road accident, was presented for examination.opossums (Sherwood et al., 1969; Barrie and

Snyder, 1986; Prater et al., 1999). This com- Routine clinical and laboratory tests revealed
haematological results that suggested anaemia andmunication describes a case of two primary neo-

plasms in a Virginia opossum: squamous cell leucopenia (packed cell volume of 36% [normal
range 40–50%]; total protein 6·5 mg/dlcarcinoma of the tongue and bronchioloalveolar

carcinoma of the lung. Spontaneous oropharyngeal [5·0–7·5 mg/dl]; white blood cell count 1·2×103/
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Fig. 1. Islands of malignant squamous cells with numerous mitotic figures and scattered neutrophilic infiltrates. HE. Bar,
20 �m.

ml [6–8 × 103/ml]). After supportive care for 16 observed. Mitotic figures occurred frequently (8–10
per× 400 field). Sections of submandibular lymphdays the animal was humanely destroyed because

of poor prognosis. nodes had metastatic foci composed of tumour cells
similar to those seen in the tongue. The multifocalAt necropsy, the opossum (27·7 kg) was found to

be in moderate body condition with minimal post- nodular masses in the lungs were non-encapsulated,
well demarcated, and composed of non-ciliated,mortem autolysis. There were two, multinodular,

white, firm masses (2×2×3 cm and 2×2×2 cm) cuboidal, columnar or occasionally polyhedral cells
arranged in alveolar pattern with stratified epi-with yellowish white, friable, necrotic centres on

the right ventrolateral surface of the tongue near thelium and multifocal areas of necrosis. The al-
veoli contained papillary stromal projections linedthe frenulum. About a quarter of the total substance

of the cranioventral lung lobes contained wide- by the tumour cells (Fig. 2). Occasional areas of
fibrosis accompanied by mixed inflammatory cellspread, white nodular masses (diameter 1–5 mm),

especially at the periphery. Both submandibular infiltrates obscured the alveolar pattern (Fig. 3).
The cells had centrally located, round to poly-lymph nodes were enlarged (1·5×1×1 cm) and

showed well-demarcated white masses on cut sec- hedral, vesiculated nuclei and eosinophilic, hazy
or vacuolated cytoplasm. Mitotic figures were rare.tion. Tissue specimens were fixed in 10% neutral

buffered formalin, embedded in paraffin wax, sec- Islands of the tumour cells were randomly scattered
in the normal alveoli. Some alveoli contained nem-tioned (4 �m) and stained with haematoxylin and

eosin (H&E). atodes, which were consistent with Didelphostrongylus
hayesi (Prestwood et al., 1977), with mild eosinophilicMicroscopically, the masses from the tongue

were composed of irregular cords, trabeculae or inflammation.
Morphological characteristics of the tumours inislands of polyhedral cells arising from squamous

epithelium. These neoplastic cords, which were the oral cavity were consistent with squamous cell
carcinoma. Oropharyngeal squamous cell car-separated by moderate fibrosis and neutrophilic

infiltration, had invaded the submucosal propria cinoma is common in the dog and cat, but few
cases have been reported in other animals (Head,and underlying muscle layers aggressively. The

tumour cells had vesicular nuclei with wide vari- 1990). In the dog, it usually affects the tonsil and
gingiva and less commonly the tongue (usually theation in size and shape, single or double nucleoli,

and abundant eosinophilic cytoplasm (Fig. 1). In- dorsum). In the present case, the squamous cell
carcinoma was located on the right ventrolateraltercellular bridges and keratin formation were not
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Fig. 2. A well-demarcated but locally infiltrating pulmonary mass composed of cuboidal to polyhedral cells arranged in alveoli
with papillary projections and an area of necrosis. HE. Bar, 40 �m.

Fig. 3. Multiple layers of neoplastic cells lining the alveoli, and fibrosis accompanied by scattered mixed inflammatory infiltrates
within the pulmonary masses. HE. Bar, 40 �m.

surface of the tongue near the frenulum, which is bridges, and absence of keratinization. The pres-
ence of many neutrophils in the fibrous connectivethe most common site in the cat (Head, 1990;

Barker et al., 1993). The tumour was poorly differ- tissue between the neoplastic cords was most likely
due to secondary bacterial infection. Metastasis ofentiated as judged by the microscopical appearance

of aggressive invasiveness, lack of intercellular oropharyngeal squamous cell carcinoma to regional
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lymph nodes and even to distant organs is not rabbit polyclonal antiserum diluted 1 in 500 was
uncommon. In this case, metastasis only to the used as the primary antiserum. Sheep pulmonary
regional lymph nodes was found. adenomatosis tumour tissue sections were used as

Microscopical examination of the multiple pul- positive controls. The opossum tissues gave neg-
monary masses revealed a bronchioloalveolar car- ative results, indicating no aetiological relationship
cinoma. Such tumours generally originate from between the disease and jaagsiekte.
alveolar type II cells, secretory bronchiolar (Clara) The findings reported in this communication
cells, or both. Malignancy of this tumour was gain additional importance from the recent in-
determined on the basis of the infiltrating growth creased use of the opossum as a laboratory animal.
pattern, areas of necrosis and cellular pleo-
morphism. Sherwood et al. (1969) reported multiple
pulmonary adenomas in 25% (17 of 68) of wild- References
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