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Abstract
Pontoporia blainvillei, commonly known as the Franciscana dolphin, inhabits the coastal
waters of South America and is classified as vulnerable and as undergoing significant
population declines. This species is generally found in turbid coastal waters, although
it is also found in clear waters, as well as marine areas associated with islands and
rocky shores. Tumours originating from cholangiocytes have been rarely described in
cetaceans, with descriptions limited to cholangiocellular carcinomas. Cholangiocellular
adenomas are characterised by the formation of bile ducts and are rarer than cholangio-
cellular carcinoma. This study described the first report of a tumour originating from
cholangiocytes in P. blainvillei, raising concerns on this endangered cetacean’s health
status and conservation. The underlying causes of this tumour in Franciscana dolphins
remain unknown, highlighting the need for further research.
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BACKGROUND

Pontoporia blainvillei, known as the Franciscana dolphin,
inhabits coastal areas between the state of Espirito Santo,
Brazil (18◦25’S) and the San Mathias Gulf, in the Rio Negro
province, in Argentina (42◦10’S).1,2 This species conservation
status is defined as Vulnerable by the International Union for
Conservation of Nature (IUCN) Red List,3 and it is regarded
as the most endangered western South Atlantic cetacean.4
Several hepatic health issues have been reported for distinct

cetacean species. For example, chronic hepatitis, cholan-
gitis caused by parasites and hepatic lipidosis have been
described in Cayman Island cetaceans,5 while malignant hep-
atic tumours have been described in Zalophus californianus,
Delphinapterus leucas, Mirounga angustirostris and Delphi-
nus capensis.6–9 Furthermore, high cancer rates have been
observed in beluga whales (Delphinapterus leucas) living in
areas polluted by metals and other contaminants.10 Cholan-
giomas, comprising uncommon benign hepatic tumours,
generally displaying a solid and limited mass, however, have
not yet been reported in cetaceans.

Material and methods

A total of 2723 cetacean carcases belonging to 29 different
species were necropsied during the execution of the Santos
Basin Beach Monitoring Project (PMP-BS),1 in Brazil, with
histopathological analyses performed in carcases at decom-
position status Codes 2 and 3, according to Geraci and
Lounsbury.11

CASE PRESENTATION

A total of 415 Franciscana dolphins were necropsied dur-
ing the execution of the Santos Basin Beach Monitoring
Project from September 2015 to September 2021, with
only one adult male, 8.2 years old, 119.1 cm in length and
weighing 18.8 kg, at decomposition status code 3,12 pre-
senting a liver tumour. This specimen was found dead
stranded in the beach in Praia Grande, coastal area of
the São Paulo State, Southeast of Brazil, on 21 February
2018.
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INVESTIGATIONS

Postmortem examinations

Macroscopically, the only altered liver displayed one encapsu-
lated nodule, not adhered, round and whitish, about 0.5 cm in
diameter (Figure 1a).

Histopathology assessments

Liver samples were collected during the postmortem exam-
ination and fixed in 10% buffered formalin for at least
48 hours. The samples were then cleaved and forwarded to
a Leica ASP300S tissue processor (Leica microsystem CMS),
subsequently undergoing dehydration, clarification, paraffin
impregnation and posterior inclusion into paraffin blocks.
Following paraffin inclusion, the samples were cut to 5 µm
thickness and haematoxylin–eosin stained. The microscopic
analyses andmicrophotographswere performedunder a Leica
DM4B optical microscope (Leica microsystem CMS).
Microscopically, the tumour was peripherally delimited

by a thin capsule formed by thin fibrous tissue, exhibit-
ing moderate cellularity and expansive behaviour associated
with mild compression on the surrounding liver parenchyma
(Figure 1b). The tumour was organised into well-formed
ducts supported by a thin fibrous tissue, with no hepato-
cytes detected between ducts. The tubular formations were
lined with a single layer of well-differentiated epithelial cells
(Figure 1c). Epithelial cells exhibited a moderate amount of
eosinophilic cytoplasm without defined borders. The nucleus
was noted as paracentral, basophilic, normally stained with
euchromatic chromatin and presenting a small, oval nucleoli.
Pleomorphism and anisocytosis were mild, and the mitotic
index was 0 in the entire sample.

DIFFERENTIAL DIAGNOSIS

Cholangiocellular adenomas are formed by small-calibre cys-
tic structures, lined with a single layer of well-differentiated
biliary epithelium and moderate amounts of interven-
ing stroma. Typically, no mitotic figures are detected, and
nucleoli are small or inapparent. Hepatocytes are usually
compressed at the margins, but not found between tubules.
The key features that differentiate biliary adenomas from
biliary carcinomas comprise lining epithelium differentiation
degrees, the absence of mitoses and the lack of an invasive
growth pattern in cholangiocellular adenomas. Cholangio-
cellular adenomas grow by expansion and may compress the
surrounding parenchyma.12 Herein, the calibre, number of
epithelial cell layers, differentiation, amount of stroma and
expansive growth associated with compression of hepatocytes
at the tumour margins are compatible with cholangiocellu-
lar adenoma descriptions. Furthermore, the mitotic index
in all tumours was 0, and the nucleoli were round and
small.
The developmental nature of cystic liver disorders is more

clearly appreciated when they are coincident with renal cysts.
The cysts are separated by variable amounts of fibrous tissue.12
Only the liver was altered in the P. blainvillei specimen, and
the amount of fibrous tissue was scarce, not variable and did

LEARNING POINTS/TAKE-HOMEMESSAGES

∙ This study reports a rare neoplasm in Pontoporia
blainvillei for the first time.

∙ The detected lesion is similar to cholangiomas in
other mammals.

∙ The findings contribute to Pontoporia blainvillei
conservation and management.

not exhibit any neoplastic process, all of which are compatible
with a cholangiocellular adenoma diagnostic.
Histologically, bile duct adenomas are made of a compact

proliferation of small ducts with small or inapparent lumens
lined by a cuboidal epithelium with a slightly basophilic cyto-
plasm and bland, regular nuclei. Mitoses, cytologic atypia and
nuclear pleomorphism are absent. Ductular structures are sur-
rounded by a fibrotic hyalinised stroma that can distort duct
structures.12 The description reported herein is equivalent to
histomorphology and cytomorphology reports in humans.
Immunohistochemistry (IHC) staining for the tight junc-

tion protein claudin-7 protein has been reported to differen-
tiate canine cholangiocellular carcinoma from hepatocellular
carcinomas, as it is only expressed in biliary epithelium.
In this sense, normal bile duct epithelium, cholangiocellu-
lar adenomas and carcinomas stain positive for claudin-7.12
Immunohistochemistry marks cholangiocytes without any
specificity, so IHC assessments do not increase accuracy of the
differential diagnosis of cysts, biliary hyperplasia, adenomas
or carcinomas.
Metastases to regional lymph node or distant tissues are

obvious carcinoma evidence.12 The tumour described in this
cetacean, however, was well delimited with no evidence of
metastases.

DISCUSSION

Cholangiocellular adenomas are quite rare.12 Lesions inter-
preted as these tumours have been reported in dogs,13 cats,14
sheep15 and pigs,16 and individual reports of cholangiocellular
adenomas are available for cows.17 The rarity of cholangio-
cellular adenomas12 hampers the accurate definition of its
incidence.14 To the best of our knowledge, this kind of neo-
plasia has never been reported in cetaceans, making this study
the first in this regard.
Macroscopically, the intrahepatic lesion was a unique lim-

ited, whitish, round-shaped tumour, compatible with other
descriptions reported for different species, such as dogs
and cats.15 The epithelium coating the tubules was well-
differentiated, performing peripheral compression, displaying
small nucleoli, no mitosis and scarce pleomorphism, compat-
ible with other descriptions previously reported for domes-
tic species.12 Biliary cholangiocellular adenomas have been
described in old dogs and cats, and although they are not
associated as cholangiocellular carcinoma precursors, this is
a possibility.18-20
Regarding liver tumours and carcinogenesis, benign prolif-

erationsmay comprise a first stage of cancer development.19,20
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F IGURE  (a) Liver. Small whitish and well-delimited
cholangiocellular adenoma (arrow). (b) Liver. Cholangiocellular adenoma
presenting proliferated bile ducts and expansive behaviour. (c) Liver.
Well-formed bile ducts, lined with a single layer of well-differentiated and
homogeneous cells. Inset. Note regular bile duct lined by one layer of
well-differentiated cells, moderate amount of cytoplasm and small round
nucleoli (arrow).

The rarity of cholangiocellular adenomas,18 however, makes it
almost impossible to establish this relation, even more so in
dolphins.
In humans, colangiocellular carcinomas may arise from

cholangiocellular adenomas.21 No malignancy aspects, such
as the invasion of the basementmembrane or tumour capsule,
severe pleomorphism, mitosis or metastasis were, however,
identified in the present study. This case paves the way for
future cholangiocellular carcinoma reports in cetaceans.
In humans, the lesion typically appears as a discrete white
nodule, usually solitary and subcapsular in location, with a
firm consistency.21 In P. blainvillei, the colour and consistency
were identical to those reported in humans, also comprising
a solitary lesion.

Contaminant exposure may result in severe hepatic
alterations in exposed organisms, and changes in hepa-
tocytes known to result in nodule formation are usually
associated with chemical carcinogen exposures. For
example, experimental exposures to different contami-
nants have been reported as inducing biliary neoplasia
in several fish species,22-29 and chemical carcinogens
such as nitrosamine can induce cholangiocellular adeno-
mas in dogs and pigs.30,31 Other aetiological possibilities,
however, also exist, such as exposure to viruses and
mycotoxins.20
A wide variety of persistent bioaccumulative chemical

pollutants have been reported in Franciscana tissues in Brazil-
ian waters,32–38 probably due to its endemic coastal water
occurrence,2 resulting in heightened exposure to anthro-
pogenic pollutants, as most human activities take place in
coastal areas worldwide. In fact, certain toxic compounds, that
is, polychlorinated biphenyls, organochlorine pesticides such
as dichlorodiphenyltrichloroethane, and its manufacturing
byproducts Tris(4-chlorophenyl)methane and its metabolite,
Tris(4-chlorophenyl)methanol in P. blainvillei from south-
eastern Brazil, the most developed area of the country are,
in fact, comparable to other dolphin species from the North
Atlantic.33 These contaminants are a major health concern for
P. blainvillei populations, as they exhibit high carcinogenic,
neurotoxic, immunosuppressive and endocrine disruptive
potential.39–43 Some contaminants of emerging concern, such
as titanium, have also recently been detected in different P.
blainvillei organs, with proven subcellular partitioning, indi-
cating systemic contamination with unknown physiological
effects.44

As stated previously, cholangiocellular adenomas are
benign tumour that may be precursors to cholangiocellular
carcinomas.20 If this hypothesis is correct, the fact that cholan-
giocellular adenomas are benign is most often an incidental
finding that can be overlooked or not detected, due to tumour
size, which may account for a lack of reports of this kind in
cetaceans. If malignancy occurs in a still small cholangiocellu-
lar adenoma, the diagnosis will be defined as cholangiocellular
carcinoma, making it difficult to detect cholangiocellular
adenomas.
This is the first report of neoplasia in P. blainvillei and

the first report of a cholangiocellular adenoma in cetaceans.
Besides being the first description of this tumour in cetaceans,
this study is a specific alert concerning marine chemical
contamination due to human activities, which have increas-
ingly become a serious issue worldwide. The biological
behaviour and macroscopic and microscopic aspects of the
detected lesion are very similar to cholangiomas described in
other mammal species. Cholangiocellular adenoma should
be considered a differential hepatic tumour diagnosis in
P. blainvillei.
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IMAGE QUIZ
Well-formed bile ducts, lined with a single layer of well-
differentiated and homogeneous cells.

MULTIPLE -CHOICE QUEST ION
Which tumour matches the description above?

POSSIBLE ANSWERS TO
MULTIPLE -CHOICE QUEST ION
a. Hepatocellular carcinoma
b. Cirrhosis
c. Cholangiocellular adenoma
d. Hemangioma

CORRECT ANSWER
(c) Cholangiocellular adenoma
Of the alternatives, only cholangiocellular adenomas

present a layer of cells in bile ducts and no pleomorphism or
other malignancy signs.
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