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Abstract 

 

Primary lung neoplasms are infrequent in veterinary medicine, particularly in large animals. The most frequently 

affected species are dogs and cats. These neoplasias are usually malignant and the adenocarcinoma type is the most 

frequent. This paper describes a case of pulmonary adenocarcinoma in a mare, including its pathological and 

immunohistochemical features. The animal had natural death and was submitted for necropsy. Diffuse jaundice, 

splenomegaly due to red pulp hyperplasia, pulmonary edema and congestion were observed. Cytological evaluation of the 

spleen revealed intracytoplasmatic structures in erythrocytes, compatible with Babesia sp. Histopathology of the lung 

revealed a neoplastic proliferation of epithelial cells, forming acinar and tubular structures supported by a fibrovascular 

stroma. Immunohistochemistry of such lesions was positive for cytokeratin and napsin A, negative for vimentin and thyroid 

transcription factor 1, corroborating the diagnosis of adenocarcinoma. Lung carcinomas in equines are described in animals 

ranging from four to 23 years old, without breed or sex predisposition. Clinical signs, when present, are related to the 

compromise of respiratory function, which was not observed in the present case. Pulmonary neoplasms must be considered 

among the diagnostics of chronic respiratory diseases. Histopathological and immunohistochemistry exams are highly 

valuable for classification of primary lung neoplasms. 
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Introduction 

 

Primary lung neoplasms are usually malignant, 

most frequent in old dogs and cats and less common in 

farm animals, possibly because they do not have the 

opportunity to reach older age (12). Among all types of 

pulmonary neoplasms, adenocarcinoma is the most 

frequent, followed by squamous cell carcinoma, bronchial 

gland carcinoma and alveolar carcinoma (15).  

Primary lung neoplasms are rare in equines. 

Among 38 individuals affected by thoracic neoplasms, 

only two cases (5.3%) of neoplasia were found primarily 

from lungs (14). This paper aims to describe the 

pathological and immunohistochemical aspects of an 

equine pulmonary adenocarcinoma. 

 

Case report 

 

A 23 years old mare of undefined breed was 

received for necropsy at the Veterinary Pathology 

Laboratory, Universidade Federal do Paraná, Palotina. The 

mare presented with lethargy the day before, leading to 

death during the following night. No other clinical signs 

were reported. Necropsy revealed mild wasting and 

jaundice, slight splenomegaly due to red pulp hyperplasia 

and mild reddish discoloration of the kidneys 

(hemoglobinuria). Lungs exhibited severe diffuse edema 
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and emphysematous borders with bilateral focally 

extensive hemorrhage, between the cranial and caudal 

lobes (Fig. 1). Other macroscopic findings include marked 

enlargement of the hypophysis and focal, mild, ulcerative 

gastritis. Fragments of tissues were fixed in 10% formalin, 

embedded in paraffin, and routinely processed for 

hematoxylin and eosin staining (13). 

 

 
Figure 1. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Reddish, humid 

character, subcrepitant, indicative of edema and congestion 

(asterisk). 

 

Microscopically, mild, multifocal suppurative 

pericarditis was observed. Multiple foci of perilobular and 

periportal to bridging fibrosis with mild cholestasis 

(cirrhosis) and multifocal suppurative hepatitis. The kidney 

had diffuse nephrosis of proximal tubules, and the spleen 

had marked diffuse red pulp hyperplasia, hemosiderosis 

and intraerythrocytic basophilic, club-shaped structures 

compatible with Babesia sp. The spleen revealed diffuse, 

marked red pulp hyperplasia, hemosiderosis and 

erythrocytes with intracytoplasmic, basophilic, club-

shaped structures, compatible with Babesia sp. A 

hypophyseal adenoma was also observed. 

Histological analysis of both lung hemispheres 

revealed multiple small foci of moderately cellular, well-

demarcated, infiltrative, non-encapsulated neoplastic 

proliferation of bronchial epithelium, moderately cellular, 

well-demarcated, infiltrative, non-encapsulated. Cells were 

organized in acinar structures resembling atypical 

bronchioles, grouped over a vast fibrovascular stroma. 

Cytoplasm of these cells was moderate, irregular and 

slightly vacuolated. Nucleus was big, round, eccentric, 

loose chromatin, with one big nucleolus. Anisocytosis and 

anisokaryosis varied from mild to accentuated. There were 

one or two mitosis per high power field (Figs. 2 and 3). A 

few neutrophils were present inside the neoplastic acinus. 

Peripheral to the neoplastic tissue, areas of emphysema, 

moderate lymphohystioplasmocytic bronchitis and 

peribronchitis with accentuated fibrosis were observed. 

Fragments of lung neoplasm were submitted to 

immunohistochemistry with pancytokeratin (pan CK) (Fig. 

4), cytokeratin 7 (CK7) (Fig. 5), thyroid transcription 

factor-1 (TTF-1) (Fig. 6), napsin A (Fig. 7) and vimentin 

antibodies (17). Specimens were positive for CK pan, CK7 

and napsin A and negative for TTF-1 and vimentin. As no 

other foci of neoplasia were grossly evident on other 

organs and the animal did not have record of previous 

neoplasia, the diagnosis of the pulmonary lesion was of 

primary pulmonary adenocarcinoma of acinar type.  

 

 
Figure 2. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. A malignant neoplastic 

proliferation of bronchial epithelium, with formation of 

primitive bronchioles (arrows) is observed. (HE. 4X). 

 

 
Figure 3. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Cells with vesiculous 

nuclei, loose chromatin and evident nucleoli (arrows). (HE. 

20X). 

 

Discussion 

 

Primary pulmonary carcinomas have already been 

described in equines (4, 7), bovines (8, 16), rodents (1), 

dogs (2) and cats (13). Although considered a disease of 

older animals (12), lung carcinomas have been reported in 
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equines between 4 (7) and 23 years (4). Literature does not 

cite breed or sex predisposition, but most reports describe 

the disease in females, as seen in this case (14, 4). 

Purebred or mixed breed animals can be affected (4, 7, 14). 

 

 
Figure 4. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Positive staining of 

bronchial epithelium for pan CK (arrows). 

Immunohistochemistry (10X). 

 

 
Figure 5. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Positive staining of 

bronchial epithelium for CK-7 (arrows). 

Immunohistochemistry (10X). 

 

Clinical signs, when present, are related to 

compression, invasion or obstruction of the anatomical 

structures affected, but respiratory failure usually occurs 

when a great part of lung parenchyma is compromised (6). 

In this case, except for lethargy, other clinical signs were 

not observed, especially, no evidence of pulmonary disease 

was noted clinically. Affected equines generally present 

inappetence, weight loss, lethargy, dyspnea, chronic 

coughing, intermittent fever, and serous or bloody nasal 

secretion, with two to five weeks of rapid evolution (4, 7, 

14). Systolic murmur and tachycardia may be observed 

when there is cardiac impairment due to metastasis (7). In 

other affected species, clinical signs tend to be similar (2, 

8, 11, 16).  

 

 
Figure 6. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Negative staining of 

bronchial epithelium for TTF-1 (asterisks). 

Immunohistochemistry (10X). 

 

 
Figure 7. Lung, pulmonary adenocarcinoma, equine, 

undefined breed, female, 23 years. Positive staining of 

bronchial epithelium for Napsin A (arrows). 

Immunohistochemistry (40X). 

 

The most important macroscopic and microscopic 

findings observed in this case, such as splenomegaly, 

hemolysis, hemoglobinuria, red pulp hyperplasia, 

hemosiderosis, nephrosis, intra-erythrocyte parasitic 

structures compatible with Babesia sp., are indicative of 

equine babesiosis. This disease, also called piroplasmosis, 

is caused by Theileria equi and/or Babesia caballi. Clinical 

signs and pathological findings are a consequence of 

intravascular hemolysis, leading to death as a consequence 

of shock and respiratory distress due to severe anemia (21). 

In the present case, shock was aggravated by pulmonary 

edema and hemorrhage observed.  
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Macroscopic analysis of lung tissue did not reveal 

lesions suggestive of neoplasia, diverging from literature 

that describes single or multiple, well demarcated nodules, 

surrounded by fibrous tissue, varying from white, to 

yellow, to red, reaching over to 40 cm in diameter (4, 7, 

14). In equines, metastasis has been reported to lymph 

nodes, mediastinum, adrenal glands, heart, blood vessels, 

kidneys, muscles and distant lymph nodes (7,14). In 

bovines, masses tend to be multiple, up to 10 cm in 

diameter, eventually forming a large mass encompassing 

the mediastinal and epigastric lymph nodes and part of the 

liver (8, 16). Frequently, pulmonary carcinomas in bovines 

are incidental findings at slaughterhouses (8, 19). 

Differently from farm animals, in dogs and cats neoplastic 

masses are usually multiple, ranging from 0.3 cm to 5 cm 

in diameter. In these species, metastasis has been reported 

to regional lymph nodes and semimembranosus muscle (2, 

11). In addition, cats can show lameness as a consequence 

of metastasis to the dorsal region of distal phalanges and 

under the epidermis of the pads (6). On this report, the 

pulmonary adenocarcinoma was an incidental finding. 

Nonetheless, due to the babesiosis, death occurred before 

any clinical signs or grossly detectable lesions.  

Generally, human pulmonary adenocarcinomas 

may be histologically classified according to tumoral 

organization in adenocarcinoma in situ, minimally 

invasive, lepidic predominant, papillary predominant, 

acinar predominant, solid, and micropapillary predominant 

(20). In dogs, classification of adenocarcinomas is based 

on tumoral differentiation, pleomorphism grading, nucleoli 

size, presence of necrosis, fibrosis, mitotic index, and 

demarcation of the mass (6). However, more aggressive 

neoplasms tend to have solid or acinar pattern, 

disorganized or multiple cells layer overlaying papillae, 

neoplastic invasion of tumoral stroma and adjacent alveoli 

(6). 

Histologic findings observed in this case were 

consistent with the described literature, except for the 

mitotic index described for others pulmonary 

adenocarcinomas in horses. While a high mitotic index has 

been reported (7, 14), a low mitotic index has also been 

stated, similar to the observed in this case (4). This may be 

explained by variation in malignancy and histological 

subtype in each report. In a single case, one well-

differentiated equine pulmonary adenocarcinoma displayed 

bone metaplasia of the associated connective tissue (14). 

Non-neoplastic microscopic findings were also 

observed in this report, such as emphysema, moderate 

lymphohystioplasmacytic bronchitis and peribronchitis 

with accentuated fibrosis. Other authors described lesions 

associated with pulmonary neoplasms, including 

hemorrhage, hemosiderosis, necrosis, fibrin, and infiltrate 

of neutrophils, lymphocytes, reactive macrophages, and 

bacterial colonies, which can be found either adjacent to 

the neoplasm or on the contralateral lung (4, 7). 

Useful immunohistochemical markers to 

differentiate primary pulmonary neoplasias include 

pancytokeratin, which identifies epithelial cell origin, and 

specific cytokeratins, such as CK-7, specific for glandular 

epithelium (18). On the present case, positivity for pan CK 

and CK-7 indicates epithelial and glandular origin of the 

neoplasia. Napsin A is a marker of pulmonary 

adenocarcinomas, renal cell carcinomas, ovarian 

adenocarcinomas, and clear cell adenocarcinomas of ovary 

and uterus (10), whereas TTF-1 is a marker expressed in 

normal lung and thyroid tissue, as well as neoplastic (3). 

Testing for these two markers is recommended to 

determinate the origin of lung neoplasia (10). The samples 

were positive to Napsin A and negative to TTF-1. 

Negativity of the sample for such markers, like TTF-1, is 

possibly due to prolonged fixation (3) or technique 

sensibility, which ranges from 64% to 95% in several 

studies (6). There was immunoreactivity for TTF-1 in 

other components of lung (Figure 6), but not in the tumor 

cells. What demonstrates that in this case, probably, the 

technique sensibility was low. Moreover, Napsin A can be 

positive in up to 83% of the cases of pulmonary 

adenocarcinomas, versus only 57% of positivity of the 

TTF-1 (9). The samples were negative for vimentin. Some 

pulmonary carcinomas may be vimentin positive, mostly 

the less differentiated, that undergo mesenchymal 

transformation, which was not observed in this report (5).  

According to the histopathological findings, the 

positivity for Napsin A of neoplastic cells of the lung and 

the absence of neoplasia in other organs, the diagnosis of 

the lesion in the lung was primary pulmonary 

adenocarcinoma acinar type. 

Primary pulmonary neoplasms are rare and can be 

considered an incidental necropsy finding in the absence of 

clinical signs and death due to other causes. It must be 

included among differential diagnosis in the presence of 

chronic respiratory signs that are nonresponsive to 

treatment. Use of histopathology and 

immunohistochemistry techniques is necessary for 

distinguishing between primary pulmonary neoplasia and 

metastasis to the lungs.  
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