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Summary

Lung adenocarcinoma develops after the neoplastic transformation of pneumocytes or bronchial epithelium.
It is chronic and slowly progressive in nature and the clinical signs are only seen in cases that have developed
tumours of considerable size. There has been no report of lung adenocarcinoma in game animals. This case
study reports a lung adenocarcinoma in a 4-year-old dead roe deer (Capreolus capreolus) from the Forest
District Piaski, Greater Poland Province of Poland. During necropsy, a large mass measuring 15 % 20 cm
was found in the caudal lobe of the right lung. The tumour was of grey or pinkish-grey colour, solid texture
and had a clear delineation between the affected and non-affected areas. In the remaining lobes, numerous
small nodules of 2-20 mm in diameter with a similar structure were found. A great deal of mucoid and muco-
purulent fluid throughout the bronchial tree was observed. The thoracic lymph nodes were found enlarged.
The histological analysis identified the large mass found as bronchoalveolar papillary lung adenocarcinoma.
The PCR for JSRYV was performed and the result was negative. To the best of our knowledge, this is the first

report of the lung adenocarcinoma in a roe deer.
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Lung adenocarcinoma develops after the neoplastic
transformation of pneumocytes or bronchial epithelium.
The World Health Organization (WHO) has classified
lung adenocarcinoma as a malignant epithelial tumour
with glandular differentiation, showing various growth
patterns: i.e. acinar, papillary, bronchioloalveolar, solid
with mucin production or a mixture of these patterns
(17). The disease is chronic, slowly progressive and the
clinical signs are seen only in cases that have developed
tumours of considerable size (1). Affected animals may
show progressive emaciation, weight loss and respiratory
compromise. The tumour growth can be accompanied by
overproduction of fluid in the lungs, which further com-
promises the normal respiration (2, 14). Macroscopic
examination shows grey, solid tumours or infiltrations
clearly separated from normal pulmonary tissue. Accord-
ing to its location, lung adenocarcinoma can be classi-
fied as bronchial, bronchioalveolar or alveolar type (17).

The factors causing pulmonary adenocarcinomas in
animals can be divided into two groups: non-infectious
and infectious. The former is non-transmissible and its
incidence in animals is low, while the latter is a trans-
missible lung tumor known as ovine pulmonary adeno-
carcinoma (OPA) or Jaagsiekte (5, 14, 20). The etiology
of OPA is associated with Jaagsiekte Sheep Retrovirus
(JSRV) infection, as this is the only known virus that
causes lung adenocarcinoma. This cancer progresses
slowly and is economically significant in South Africa,
Scotland, and Peru (3). The virus has been reported as
capable of being transmitted among animals through
close contact (6). The JSRV is found worldwide (with
the exception of Australia and New Zealand) and mainly
affects domesticated sheep, but can also affect other spe-
cies, like Sardinian moufflon (Ovis musimon) and very
rarely goats (13, 14). The JSRV infection leads to the
transformation of various lung epithelial cells, such as
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Fig. 1. Massive tumour in the caudal lobe of the right lung
(15 x 20 centimeters)

type II pneumocytes in the pulmonary alveoli and Clara
cells in the bronchi.

In game animals there has been no report about pri-
mary lung adenocarcinoma. Therefore, it is important
to report this case of pulmonary adenocarcinoma in roe
deer (Capreolus capreolus).

Case report

In February 2012, a 4-year-old dead roe (Capreolus cap-
reolus), originally from the Forest District Piaski, Greater
Poland Province, Poland, was brought to the Department of
Epizootiology with a Clinic of Birds and Exotic Animals, in
Wroclaw. According to the observations of the forest inspector-
ate employees, the animal came from a herd of 12-15 animals
and died suddenly. Shortly after death, it was transported to the
Department of Epizootiology for necropsy. External examina-
tion of the animal revealed no skin lesions but the presence of
an ecto-parasite, Lipoptena cervi, was observed. The general
body hydration and nutritional status of the animal was bad.
Internal post-mortem examination further confirmed that the
animal was in poor health. During examination of the tho-
racic cavity, a large mass measuring 15 X 20 cm was found
in the caudal lobe of the right lung (Fig. 1). The tumour was
of grey and pinkish-grey colour with a solid texture and had
a clear delineation between the affected and non-aftected areas
(Fig. 2). In the remaining lobes, a number of small nodules
ranging from 2-20 mm in diameter with a similar texture
were observed. A great deal of mucoid and muco-purulent
fluid was found during the necropsy throughout the bronchial
tree. A considerable increase in the size of the thoracic lymph
nodes was also noted. There were no other changes found in
the rest of the respiratory system or in any other organ system
during macroscopic examination of the cadaver. For the his-
topathological examination, a few small samples of the mass
found in the right lung were fixed in formalin solution. Paraffin
sections were prepared and stained with haematoxylin/eosin.
In the microscopic examination, mass sections depicted focal
points of proliferation of cuboidal or low columnar epithelial
cells forming alveolar structures with papillary invaginations
into their lumen (Fig. 3). The proliferation of epithelium was
accompanied by spilled lympho- and histiocytic inflammatory
infiltrations. In conclusion, the histological analysis revealed
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Fig. 2. Cross section through the tumour
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Fig. 3. Bronchoalveolar lung adenocarcinoma: proliferation
of cuboidal or low columnar epithelial cells forming alveolar
structures with papillary invaginations into their lumen (H-E
staining)

that the large mass found in the lung was a bronchoalveolar
papillary lung adenocarcinoma. There were no metastases in
thoracic lymph nodes.

Additionally, PCR for JRSV was performed. A sample of
tumor tissue was stored at —80°C until further investigation.
DNA extraction was performed with Syngen DNA Mini Kit
(Syngen Biotech, Poland) according to manufacturer’s instruc-
tion. A single step JSRV-specyfic PCR was performed using
the method described by Palmarini et al. (11) and Kycko at al.
(6). The PCR results was negative.

Discussion

Primary lung cancer in domesticated animals is rarely
reported. What is more, there are no reports about primary
lung cancer in game animals (18). In this study for the first
time we macroscopically and microscopically describe
lung adenocarcinoma in roe deer.

Lung adenomatosis in domesticated animals is rarely
reported and its incidence in pet animals is low, but there
are known cases in dogs and cats (8). This type of cancer
is most commonly diagnosed in cats and dogs over 10
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years of age. Secondary metastases to the lymph nodes
and the heart are most common (12). The study of Lucena
et al., (7) reported four cases of lung adenocarcinoma
in cattle out of 6706 animals tested. There is another
report of lung adenocarcinoma in an adult cow but no
other information about lung adenocarcinoma in cattle
is available in literature (16). Lung cancer in ruminants
is rare with the exception of OPA. The incidence of the
OPA, as a transmissible disease, in sheep can be high
and its typical prevalence ranges from 2% to 5%. In an
affected flock, the disease can be responsible for 2-5% of
the annual mortality, although losses up to 20-50% have
been reported. The highest morbidity and mortality rates
were observed in a flock in the first few years after initial
diagnosis of OPA and can be as high as 80% (13-15, 19).

Sousa et al. (16) reported a case of lung tumour in
a cow examined at a slaughterhouse. The tumour mea-
sured 10 x 8 cm, which is smaller than the one we found
in the roe deer (15 x 20 cm). Even smaller, multiple tu-
mours about 3 cm in diameter were identified in the case
of adenocarcinoma in dog (4). Tumours can vary in sheep
from small nodules to solid masses. Sonawane et al. (15)
described variable-sized nodules on the surface of lungs
ranging from 1.5 to 3 cm in two sheep (13). In atypical
cases of OPA, solitary or aggregated hard, white nodules
with a dry cut surface have also been observed (2).

The localization of lung cancer in domesticated ani-
mals can vary. The tumour in the roe deer in our study
was localized in the caudal lobe of the right lung, whereas
in a case reported by Nakanishi et al., (9) the nodules and
thickening of the pleura were found in the left lobe of the
lung in a cat. The aforementioned study by Kim et al. (4)
describes multiple pulmonary tumours localized in both
lungs in the case of a 10-year-old female Yorkshire ter-
rier. Another study reported a goat with multiple tumours
localized in both lungs in the form of small grey nodules
(10). In cases of OPA, tumours were found mainly in the
apical, cardiac and ventral portions of the diaphragmatic
lobes (2, 15).

The microscopic pictures of different cases of adeno-
carcinoma in animals are similar while we observed the
centres of proliferation of epithelial cells forming alveolar
structures with papillary projections into their light. The
proliferation of epithelium was accompanied by more or
less spilled inflammatory infiltrations. The microscopic
structures found in roe deer tumours were similar to the
previously reported cases of OPA (2, 15). The histo-
logical picture in the case of adenocarcinoma in a goat
showed rectangular and column cells. A large number
of neutrophils indicates an inflammatory reaction (10).
Microscopic examination of samples from a cow showed
bubble formation by neoplastic cells (16). In the case of
a cat with lung adenocarcinoma, the microscopic image
showed neoplastic lesions with a glandular structure and
alveolar lesions with column cells (9). In contrast to our
case, in ovine pulmonary adenomatosis the infiltrations
of numerous macrophages were reported. Such infiltra-
tions were observed in both natural and experimentally
induced OPA. The microscopic examination of some
samples from OPA revealed infiltration of neutrophils
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which may reflect a secondary bacterial infection (2, 15).
Similar neutrophils infiltrations were also observed in
our studied case of lung adenocarcinoma in the roe deer.

We hereby report the first case of bronchoalveolar
papillary lung adenocarcinoma in the roe deer popula-
tion. Although the etiological agent of this neoplasm
is not yet identified, but taking into consideration the
presence of endogenous retroviruses in genomes of deer,
the infectious aetiology in this case cannot be excluded.
However, the result of PCR shows that JSRV infections as
an etiological factor of this neoplastic transformation was
excluded. Analysis of more case reports of roe deer lung
adenocarcinoma can contribute to a better understanding
of the spread of the disease among wild animals.
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