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Abstract
Cholangiocarcinoma is a tumor originating from the epithelium of the biliary ducts that has been frequently reported in birds, 
particularly within the order Psittaciformes. A red-tailed amazon (Amazona brasiliensis) was voluntarily delivered to the Cen-
tro de Triagem e Recuperação de Animais Silvestres (CETRAS), in the Parque Ecológico do Tietê (São Paulo municipality, 
São Paulo state, Brazil), showing signs of prostration and respiratory distress. Despite supportive care, the bird died seven days 
after admission. Necropsy revealed cachexia and multiple small yellowish nodules scattered across the hepatic surface and 
extending into the parenchyma. Histopathological examination of the liver showed epithelial cell proliferation forming tubular 
structures within a moderately collagenous stroma, suggestive of cholangiocarcinoma. Immunohistochemical analysis of he-
patic tissue was performed using a diagnostic panel including AE1/AE3, CK7, and HepPar-1. Only AE1/AE3 yielded a positive 
result, confirming the diagnosis of cholangiocarcinoma. This is the first report of cholangiocarcinoma in a red-tailed amazon. 
We highlight the importance of proper nutritional management to reduce the likelihood of neoplastic disease development, thus 
improving quality of life and increasing life expectancy in captive birds.
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Introduction

Cholangiocarcinoma originates from the biliary duct 
epithelium and exhibits aggressive behavior (9). Grossly, it 
often manifests as discrete whitish nodules of varying sizes 
(1). Clinical signs are nonspecific and may include prostra-
tion, anorexia, regurgitating, and progressive weight loss. 
Affected birds usually show poor response to treatment and 
rapidly progress to death (5, 19, 28).

Cholangiocarcinoma is a malignant hepatic tumor 
commonly reported in birds (25, 12), particularly within the 

order Psittaciformes, with a higher prevalence in the genus 
Amazona (12). Documented cases include the blue-fronted 
Amazon [Amazona aestiva; (12)], yellow-crowned amazon 
[Amazona ochrocephala; (16)], red-lored Amazon [Amazona 
autumnalis; (1)], orange-winged amazon [Amazona amazoni-
ca; (7)], and yellow-faced parrot [Alipiopsitta xanthops; (20)]. 
These tumors have also been described in birds from other 
orders, such as the ring-necked pheasant [Phasianus colchicus, 
Galliformes; (19)], greater rhea (Rhea americana, Rheiformes; 
(23), Adélie penguin (Pygoscelis adeliae, Sphenisciformes; 
(22), and sandhill crane [Grus canadensis, Gruiformes; (15)].
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Figure 1. Postmortem examination of a red-tailed amazon (Amazona brasiliensis). A. Bird positioned for 
necropsy. B. Bird showing severe atrophy of the pectoral muscles, with exposure of the keel bone (cachexia). 

C and D. Liver with multifocal to coalescing yellowish nodules, measuring between 1 and 5 mm.

In dogs and cats, cholangiocarcinoma accounts for 
less than 1% of all diagnosed neoplasms, with an estimated 
incidence of 0.36% in dogs (26). In domestic animals, this 
tumor may manifest as a single large mass that replaces an 
entire hepatic lobe or, more commonly, as multifocal nod-
ular lesions affecting multiple or all lobes of the liver (29). 
In birds, the multifocal nodular pattern is also predominant, 
with lesions varying in size and exhibiting a whitish to brown-
ish coloration (12, 28, 30).

This case report describes the gross, histological, 
and immunohistochemical findings of cholangiocarcinoma 
with splenic metastasis in a captive red-tailed amazon 
(Amazona brasiliensis). This species is classified as Vul-
nerable on the List of Threatened Species of the State of 
São Paulo (24) and as Near Threatened on the International 
Union for Conservation of Nature (IUCN) Red List (4). 
Therefore, studies investigating diseases affecting this 
species—whether in the wild or in captivity—are essential 
for its conservation. 

Case description

On August 23, 2023, a female red-tailed amazon 
(Amazona brasiliensis), approximately four years old and 
kept as a pet, was voluntarily delivered by its caretaker to 
the Centro de Triagem e Recuperação de Animais Silvestres 

(CETRAS SP), in São Paulo State, Brazil. Upon admission, 
the bird showed severe prostration, weakness, and respiratory 
distress. After one week of treatment without any clinical 
improvement, the bird died.

A necropsy was performed, and all organs were 
examined macroscopically. Tissue samples were collected, 
fixed in 10% phosphate-buffered formalin (pH 7.4), pro-
cessed using standard paraffin-embedding techniques, cut at 
5 μm, and stained with hematoxylin and eosin. Liver frag-
ments containing the tumor lesion were subjected to im-
munohistochemical analysis. Tissue sections were placed 
on silanized slides, incubated at 80 °C, deparaffinized in 
xylene-alcohol baths, rinsed in running water, and treated 
with an endogenous peroxidase blocker. Antigen retrieval 
was performed in a pressure cooker, followed by washing in 
running water and immersion in phosphate-buffered saline 
(PBS). Slides were incubated with primary antibodies, and 
detection was performed using 3,3-diaminobenzidine (DAB) 
with Harris hematoxylin counterstaining. The antibodies used 
were pancytokeratin (AE1/AE3, dilution 1:100), HepPar-1 
(1:200), and CK7 (1:200).

External examination revealed cachexia and onycho-
gryphosis (Fig. 1A, 1B). Upon opening the coelomic cavity, 
the liver appeared mildly enlarged, firm in consistency, and 
contained multiple yellowish nodules (1–5 mm) with a mul-
tifocal to coalescing distribution extending from the surface 
into the hepatic parenchyma (Fig. 1C, 1D).
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Figure 2. Histopathological evaluation of the liver and spleen of a red-tailed Amazon (Amazona brasiliensis). A. 
Extensive area of necrosis (black arrow) associated with neoplastic biliary epithelial cells arranged in tubules. 

Hematoxylin and eosin, scale bar = 200 μm. B. Presence of cuboidal to columnar neoplastic cells forming tubules 
(black arrow) within a collagenous stroma. Moderate anisocytosis and anisokaryosis. Hematoxylin and eosin, scale 
bar = 100 μm. C. Immunohistochemical analysis of cholangiocarcinoma. Neoplastic cells exhibit positive staining 
for AE1/AE3. Scale bar = 200 μm. D. Spleen with metastatic cholangiocarcinoma. Neoplastic cells are arranged 

in tubules. Nuclei are round to oval with prominent nucleoli. Hematoxylin and eosin, scale bar = 100 μm.

Microscopically, the liver showed marked structural 
disruption, with a proliferation of malignant epithelial cells 
exhibiting high cellularity. The tumor was poorly defined, 
unencapsulated, and showed an infiltrative growth pattern. 
Neoplastic cells were arranged in acinar or tubular structures 
embedded within a moderately fibrous stroma. The cells 
were cuboidal, with indistinct shapes and borders, and had 
moderate eosinophilic cytoplasm. The ducts were small, 
composed of non-mucin-producing cuboidal cells resembling 
biliary duct epithelium. The nuclei were round to oval, with 
finely clumped chromatin and prominent nucleoli. Moder-
ate anisocytosis and anisokaryosis were observed; however, 
no mitotic figures were identified in 10 high-power fields 
(400× magnification) (Fig 2A, 2B). Extensive areas of mul-
tifocal necrosis were observed (Fig. 2A), accompanied by 
infiltration of heterophils and lymphocytes.

Immunohistochemical analysis of the hepatic tissue 
revealed positive staining for AE1/AE3 and negative staining 
for HepPar-1 and CK7 (Fig. 2C). This immunoprofile, along 
with the histopathological findings, supported a diagnosis 
of cholangiocarcinoma. In the liver, neoplastic cells were 
arranged in ductal and tubular patterns, whereas in the spleen 
they predominantly formed solid aggregates, with tubular 

structures also occasionally observed. Metastatic involvement 
of the spleen was characterized by significant disruption of 
splenic structure, hemosiderosis, and heterophilic inflamma-
tion (Fig. 2D).

Discussion

Neoplasms are frequently reported in birds, particu-
larly among Psittaciformes (12), and cholangiocarcinoma is 
the most common hepatic tumor in captive individuals (17). 
Despite this, cholangiocarcinoma has not been reported in 
Amazona brasiliensis. This case report describes, for the 
first time, a cholangiocarcinoma with splenic metastasis in 
an individual of this endangered psittacid species. This report 
expands knowledge of neoplastic diseases affecting wild and 
captive birds, providing valuable insights into diagnosis, 
management, and conservation. 

Metastasis in birds with cholangiocarcinoma is has 
been previously reported in an Adélie penguin (Pygosce-
lis adeliae), with tumor cells found in the pancreas, lungs, 
mesentery, and cloaca (22), and in a red-tailed hawk (Buteo 
jamaicensis), with neoplastic cells identified in the lungs, 
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adrenal glands, and femoral medullary canal (14). In contrast, 
a case without metastasis was documented in a greater rhea 
(Rhea americana), suggesting that the absence of dissemi-
nation may reflect an early-stage tumor or limited exposure 
to carcinogens (23). In the present report, splenic metastasis 
was accompanied by heterophilic inflammation.

The etiology of cholangiocarcinoma in birds is 
poorly understood. However, similar to mammals, hepatic 
neoplasms have been linked to chronic liver injury caused 
by mycotoxins, parasitic trematode infections, the hepatitis 
B virus, avian leukosis virus, exposure to heavy metals, or 
poor nutrition (3, 8, 10). Mycotoxins are chemical metab-
olites produced by fungi that grow on food items such as 
grains and seeds. Aflatoxins, in particular, are produced 
by Aspergillus flavus and Aspergillus parasiticus and are 
directly associated with hepatic lesions in birds. Experi-
mental studies have shown that the ingestion of aflatoxins 
by turkeys and chicks induces hepatic alterations such as 
fatty degeneration, bile duct hyperplasia, fibrosis, and tissue 
necrosis (2, 18). In psittacids, severe bile duct hyperplasia 
may precede the development of hepatic neoplasms (6, 13).

In this case, we were unable to determine the cause 
of the hepatic neoplasm. However, the anamnesis revealed 
that the bird had been exclusively fed sunflower seeds for 
four years, with minimal fruit variety. These food items were 
not tested for fungal contamination or mycotoxins, and the 
origin of the seeds is unknown. Nevertheless, we consider 
chronic exposure to mycotoxins a plausible hypothesis due 
to their carcinogenic potential and documented association 
with hepatic tumors in birds (12, 21). Another possible 
cause for tumor development is infections by herpesvirus 
or papillomavirus (11, 27). However, we observed no viral 
inclusions in histological sections and did not perform diag-
nostic tests such as PCR or electron microscopy. Regarding 
papillomavirus infection, we found no papillomatous lesions 
on pathological examination.

As observed in other studies involving cholangio-
carcinoma in birds (5, 19, 28), the red-tailed amazon in this 
case showed nonspecific and late clinical signs, dying a few 
days after the onset of symptoms. This finding highlights 
the importance of preventive medicine and early diagnosis. 
We emphasize that dietary management of captive birds must 
be conducted appropriately to ensure their quality of life and 
reduce the risk of disease. Finally, this case underscores the 
importance of veterinary pathology as a diagnostic tool for 
wildlife species. Further studies—such as toxicological anal-
yses of seeds and liver samples from psittacid birds to detect 
aflatoxins—are needed to clarify the etiology of neoplasms 
and their relationship with environmental factors.

Conflict of Interest

The authors declare no competing interests

References

1.	 Anderson WI, Dougherty EP, Steinberg H. Cholangio-
carcinoma in a 4-month-old double yellow-cheeked 
amazon parrot (Amazona autumnalis). Avian Dis. 
1989;33:594–599. doi: 10.2307/1591128.

2.	 Asim A, Khan KNM, Cheema AH, Mir FA, Afzal M. 
Occurrence of aflatoxins in poultry liver and associated 
pathological changes. Pak Vet J. 1990;10:51–54.

3.	 Beard JW, Hillman EA, Beard D, Lapis K, Heine U. Neo-
plastic response of the avian liver to host infection with strain 
Mc29 leukosis verus. Cancer Res. 1975;35:1603–1627.

4.	 BirdLife International. Amazona brasiliensis. The 
IUCN Red List of Threatened Species. 2017;e.
T22686296A118478685. Available from: https://
dx.doi .org/10.2305/IUCN.UK.2017-3.RLTS.
T22686296A118478685.en.

5.	 Carvalho TP, Santos DO, Paula NF, Moreira LG, Ol-
iveira AR, Lima PA, Tinoco HP, Costa MELT, Coelho 
CM, Pessanha AT, Santos RL. Cholangiocarcinoma in 
an Australian goose. Braz J Vet Pathol. 2020;137:53–56.

6.	 Clyde VL, Orosz SE, Munson L. Severe hepatic fibrosis 
and bile duct hyperplasia in four Amazon parrots. J Avian 
Med Surg. 1996;10:252–257.

7.	 Coleman CW. Bile duct carcinoma and cloacal prolapse 
in an orange-winged amazon parrot (Amazona amazon-
ica amazonica). J Avian Med Surg. 1991;5:87–89.

8.	 Cullen JM, Marion PL, Sherman GJ, Hong X, Newbold 
JE. Hepatic neoplasms in aflatoxin B1-treated, congeni-
tal duck hepatitis B virus-infected, and virus-free pekin 
ducks. Cancer Res. 1990;50:4072–4080.

9.	 Cullen JM. Tumors of the liver and gallbladder. In: 
Meuten DJ, editor. Tumors in domestic animals. 5th ed. 
Ames: Wiley/Blackwell; 2016.

10.	 Effron M, Griner L, Benirschke K. Nature and rate of 
neoplasia found in captive wild mammals, birds, and rep-
tiles at necropsy. J Natl Cancer Inst. 1977;59:185–198. 
doi: 10.1093/jnci/59.1.185.

11.	 Gibbons PM, Busch MD, Tell LA, Graham JE, 
Lowenstine LJ. Internal papillomatosis with intra-
hepatic cholangiocarcinoma and gastrointestinal 
adenocarcinoma in a peach-fronted conure (Arat-
inga aurea). Avian Dis. 2002;46:1062–1069. doi: 
10.1637/0005-2086(2002)046[1062:IPWICA]2.0.CO;2.

12.	 Godoy SN, Alves VAF, Kanamura CT, Matushi-
ma ER. Principais processos neoplásicos encon-
trados em psitacídeos mantidos em cativeiro. 
Pesq Vet Bras. 2009;29:445–451. doi: 10.1590/
S0100-736X2009000600001.

13.	 Godoy SN. Psittaciformes. In: Cubas ZS, Silva JCR, 
Catão-Dias JL, editors. Tratado de animais selvagens: me-
dicina veterinária. São Paulo: Rocca; 2007. p. 222–251.

14.	 Hartup BK, Steinberg H, Forrest LJ. Cholangiocarci-
noma in a red-tailed hawk (Buteo jamaicensis). J Zoo 
Wildl Med. 1996;27:539–543.

https://doi.org/10.24070/bjvp.1983-0246.018017
http://www.bjvp.org.br
http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22686296A118478685.en
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22686296A118478685.en
https://dx.doi.org/10.2305/IUCN.UK.2017-3.RLTS.T22686296A118478685.en


Cholangiocarcinoma with splenic metastasis in a red-tailed amazon (Amazona brasiliensis)
Braz J Vet Pathol, 2025, vol. 18, e018017

https://doi.org/10.24070/bjvp.1983-0246.018017

5

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br.

15.	 Kim H-R, Kim H-S, Kwon Y-K. Intrahepatic cholan-
giocarcinoma identified in a zoo-housed sandhill crane 
(Grus canadensis): an anatomopathological and metag-
enomic study. Animals. 2023;13:3469. doi: 10.3390/
ani13223469.

16.	 Kim JY, Park JW, Kwon SW, Oh SH, Choi YJ, Kim DY, 
Shin NS. Cholangiocarcinoma and cloacal prolapse in a 
yellow-crowned amazon parrot (Amazona ocrocephala). 
J Vet Clin. 2009;26:511–513.

17.	 Latimer KS. Oncology. In: Ritchie BW, Harrison GJ, 
Harrison LR, editors. Avian medicine: principles and 
application. Lake Worth: Wingers Publishing; 1994. 
p. 542–660.

18.	 Mollenhauer HH, Corrier DE, Huff WE, Kubena LF, 
Harvey RB, Droleskey RE. Ultrastructure of hepatic 
and renal lesions in chickens fed aflatoxin. Am J Vet 
Res. 1989;50:771–777.

19.	 Ozmen O. Cholangiocarcinoma in a ring-necked pheas-
ant (Phasianus colchicus): a case report. Vet Med. 
2012;57:320–323.

20.	 Potter K, Connor T, Gallina AM. Cholangiocarcinoma 
in a yellow-faced Amazon parrot (Amazona xanthops). 
Avian Dis. 1983;27:556–558.

21.	 Rajan A, Maryamma KI, Nair MG. Aflatoxin induced 
hepatopathy in pigs and ducks. J Toxicol Toxin Rev. 
1989;8:255–263. doi: 10.3109/15569548909059755.

22.	 Renner MS, Zaias J, Bossart GD. Cholangiocarcinoma 
with metastasis in a captive Adelie penguin (Pygosce-
lis adeliae). J Zoo Wildl Med. 2001;32:384–386. doi: 
10.1638/1042-7260(2001)032[0384:CWMIAC]2.0.CO;2.

23.	 Rocha PRD, Lopes LL, Arruda LP, Pescador CA, 
Cruz RAS, Colodel EM. Cholangiocarcinoma in an 

American rhea (Rhea americana araneipes). Ciênc Rural. 
2015;45:284–287. doi: 10.1590/0103-8478cr20140822.

24.	 São Paulo. Decreto no. 63853, de 27 de novembro de 
2018. Declara as espécies da fauna silvestre no Estado 
de São Paulo regionalmente extintas, as ameaçadas de 
extinção, as quase ameaçadas e as com dados insufici-
entes para avaliação, e dá providências correlatas [Inter-
net]. São Paulo (SP): Assembleia Legislativa do Estado 
de São Paulo; 2018, Nov 27. Available from: https://
www.al.sp.gov.br/repositorio/legislacao/decreto/2018/
decreto-63853-27.11.2018.html.  

25.	 Schmidt RE, Reavill DR. Avian neoplasia incidence: 
a retrospective study 1984–2002. Proceedings of the 
Annual Conference of the American Association of Zoo 
Veterinarians. Milwaukee: American Association of Zoo 
Veterinarians; 2002. p. 74–74.

26.	 Strafuss AC. Bile duct carcinoma in dogs. J Am Vet Med 
Assoc. 1976;169:429–429.

27.	 Styles DK, Tomaszewski EK, Jaeger LA, Phalen DN. 
Psittacid herpesviruses associated with mucosal papil-
lomas in neotropical parrots. Virology. 2004;325:24–35. 
doi: 10.1016/j.virol.2004.04.033.

28.	 Tafti AK, Abdi-Hachesoo B, Nakhaee P, Nematollahi F. 
Multicentric intrahepatic cholangiocellular carcinoma 
in a budgerigar (Melopsittacus undulatus): a case re-
port. Comp Clin Path. 2019;28:579–582. doi: 10.1007/
s00580-019-02907-0.

29.	 Trigo FJ, Thompson H, Breeze RG, Nash AS. The pa-
thology of liver tumours in the dog. J Comp Pathol. 
1982;92:21–39. doi: 10.1016/0021-9975(82)90040-8.

30.	 Van Wettere AJ, Degernes LA, Barnes HJ. Combined 
hepatocellular-cholangiocarcinoma in a lesser flamingo 
(Phoenicopterus minor). Avian Pathol. 2010;39:275–
278. doi: 10.1080/03079457.2010.493553.

https://doi.org/10.24070/bjvp.1983-0246.018017
http://www.bjvp.org.br
http://creativecommons.org/licenses/by/4.0/
https://www.al.sp.gov.br/repositorio/legislacao/decreto/2018/decreto-63853-27.11.2018.html
https://www.al.sp.gov.br/repositorio/legislacao/decreto/2018/decreto-63853-27.11.2018.html
https://www.al.sp.gov.br/repositorio/legislacao/decreto/2018/decreto-63853-27.11.2018.html

