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Abstract 
 

A case of anaplastic ventricular adenocarcinoma in an adult, female captive blue and gold macaw (Ara ararauna) 
is reported. The bird died suddenly and was submitted to necropsy. The carcass was in poor body condition. A pale, firm 
neoplastic mass was observed infiltrating the wall of the proventricular-ventricular junction. Histologically, the neoplasm 
consisted of a poorly demarcated and highly invasive proliferation of cuboidal to columnar neoplastic epithelial cells 
arranged into small groups and admixed with a dense desmoplastic reaction. Numerous neoplastic cells showed a finely 
fibrillar, Alcian blue-positive cytoplasmic material. Neoplastic cells were strongly positive for pancytokeratin and negative 
for vimentin. The diagnosis of anaplastic ventricular adenocarcinoma was based on histological, histochemical, and 
immunohistochemical findings. These neoplasms are uncommon in psittacine birds and to the best of our knowledge have 
not been reported in this species. 
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Introduction  
 

Gastric adenocarcinomas are very uncommon 
neoplasms in birds (7) and have been occasionally 
described in psittacine birds. They are usually 
characterized by irregular and pale masses or plaque-like 
lesions, and usually cause digestive tract dysfunction (4). 
Proventricular and ventricular adenocarcinomas are 
morphologically similar and both usually occur at the 
proventricular-ventricular junction (4), although their 
length may interfere with the accurate identification of the 
primary site of origin (11). The aim of this report was to 
describe a case of anaplastic ventricular adenocarcinoma in 
a blue and gold macaw (Ara ararauna) that presented with 
sudden death. To the best of our knowledge, no previous 
reports of such tumor have been described in blue and gold 
macaws. 

 
Case report 
 

An adult female blue and gold macaw was found 
death in the cage. The bird had been kept in a psittacine 
preservation facility in Rio Grande do Sul State, Southern 
Brazil. The carcass was frozen and in poor body condition. 
The ventricular wall was thickened due to infiltration by an 
irregular, pale, plaque-like and firm mass measuring 2 x 2 
x 1 cm (Fig. 1A). The mass occupied the proventricular-
ventricular junction almost entirely. In this area, the koilin 
membrane was irregular and sloughed off easily. The 
proventricular mucosa was also thickened. No lesions were 
observed in other organs. 

Tissues were fixed in 10% buffered formalin, 
routinely processed for histopathology, and stained with 
hematoxylin and eosin (HE). Sections from the neoplasm 
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were also stained with Alcian blue (AB) and periodic acid-
Schiff (PAS) special stains. Immunohistochemistry was 
performed based on the streptavidin-biotin-peroxidase 
method utilizing primary antibodies for pancytokeratin 
(polyclonal, dilution 1:1.000) and vimentin (monoclonal, 
dilution 1:100) (DakoCytomation, Carpinteria, California 
93013, USA). Counterstaining was performed with Harris 
hematoxylin and AB. 
 

 
Figure 1. A. Cut surface of the proventricular-ventricular 
junction of a blue and gold macaw with anaplastic ventricular 
adenocarcinoma. The gastric wall is focally thickened due to 
infiltration by pale neoplastic tissue (TM). The koilin membrane 
(K) is irregular and disrupted. Bar = 1.5 cm. B. Sub gross 
photomicrography of the same area shown in figure 1. Neoplastic 
cells (left) form a poorly demarcated, highly invasive, and 
transmural neoplasm embedded into a dense desmoplastic 
reaction. Bar = 1.5 cm.  
 

Microscopically, the neoplasm consisted of a 
poorly demarcated, highly invasive, and transmural 
proliferation of neoplastic epithelial cells admixed with a 
dense desmoplastic reaction (Fig. 1B). Neoplastic cells 
were arranged in small groups (Fig. 2A) and had moderate 
amount of cubic to polygonal, slightly eosinophilic 
cytoplasm. Numerous cells presented with a slightly 
fibrillar AB-positive and PAS-negative intracytoplasmic 
secretory material. Nuclei were round to oval, centrally 

located, and composed of dense chromatin and prominent 
nucleoli. Mitoses were frequent (2 per high power field at 
400 x), and anisocytosis and anisokaryosis were marked. 
Groups of neoplastic cells were observed in the lumen of 
lymphatic vessels in the ventricular submucosa. 
Immunohistochemical examination revealed strong 
cytoplasmic labeling of neoplastic cells for pancytokeratin 
(Fig. 2B). Only the stromal cells were positive for 
vimentin, confirming the epithelial origin of the neoplasm.  
 

 

 
Figure 2. A. Nests of neoplastic epithelial cells are observed 
admixed with a dense fibrous connective tissue (arrows). The 
clear spaces correspond to freezing artifacts. Bar = 80 µm. B. The 
same neoplastic cells show strong cytoplasmic immunostaining 
for pancytokeratin (arrow). Some of these cells contain 
cytoplasmic, Alcian blue-positive secretory material (asterisk). 
Bar = 20 µm 
 
Discussion 
  

Gastrointestinal neoplasms are uncommon in 
psittacine birds (3, 8, 9).  Adenocarcinomas and 
carcinomas in psittacines have been described in the 
proventriculus, ventriculus (2, 4, 5), intestine, and cloaca 
(10). In this case, the diagnosis of anaplastic ventricular 
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adenocarcinoma was based on histological, histochemical, 
and immunohistochemical findings. It has been shown that 
histochemical findings are determinant in the 
differentiation between the proventricular and ventricular 
origin of gastric neoplasms in birds (4, 12). The 
observation of groups of neoplastic cells presenting AB-
positive cytoplasmic staining similar to normal ventricular 
secretory products (koilin) confirmed the ventricular origin 
of the neoplasm (4) in the present case. Proventricular 
adenocarcinomas show red-purple, PAS-positive mucous 
secretion instead of the AB-positive basophilic substance 
(12). 
 Despite the reported invasiveness of these 
neoplasms, metastases are not frequent in gastric 
adenocarcinomas of psittacine birds (4) Sites of metastases 
include lungs and pancreas (1,4), but no organ involvement 
other than the proventriculus and ventriculus was observed 
in the present case. Birds with gastric adenocarcinomas 
usually exhibit weakness, inability to perch, head tilt, dark 
stools or stools with indigested food, beak overgrowth, and 
polyuria. Anemia and hipoproteinemia have been 
described as common hematological findings (4). 
Although no specific clinical signs were reported by in this 
blue and gold macaw, the body wasting presented by the 
bird was not surprising, since the neoplasm occupied 
almost completely the proventricular-ventricular junction, 
which most likely caused partial gastrointestinal 
obstruction, with consequent cachexia and death (6). 
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