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Cholangiocarcinoma of intrahepatic bile ducts with 
disseminated metastases in a Siamese cat: a case report
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ABSTRACT: This case report concerns a four-year-old female Siamese cat which presented with inappetence, 
vomiting and weight loss. During routine clinical examinations of the patient, numerous neoplastic masses were 
detected in the liver, lungs and abdomen. Upon a request from the owner, the cat was euthanised. At necropsy, 
the primary tumour was detected in the liver. The tumour was greyish-white, firm, and multi-nodular. There 
were metastases in the portal lymph nodes, diaphragm, omentum, colon, caecum and lungs. Histologically, the 
tumour was characterised by a tubular pattern with periodic acid-Schiff- positive secretory material in glandular 
and canal structures. The neoplastic cells were positive to broad-spectrum cytokeratin. Histochemical and immu-
nohistochemical stains were consistent with an intrahepatic bile duct carcinoma. This is the first case to report 
the metastasis of a cholangiocellular carcinoma to the colon in cats.
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Cholangiocellular carcinoma (CC) is a term used 
for malign liver tumours originating from intrahe-
patic and extrahepatic bile duct epithelium (Jacobs 
and Snyder 2007). Post and Patnaik (1992) reported 
that 53% of primary liver tumours in cats represent 
intrahepatic CC; their study of 21 cats with non-
haematopoietic liver tumours found that six cats 
(28.5%) had CC. The tumour is commonly found in 
animals older than 10 years and there are no breed 
(Post and Patnaik 1992) or sex predispositions (Adler 
and Wilson 1995; Cullen and Poop 2002) associated 
with it. However, Post and Patnaik (1992) reported 
a predisposition to the tumour in male cats. On the 
other hand, in humans and dogs, the tumour is ob-
served more commonly in females. The pathogenesis 
of the tumour in females was found to be related to 
bile duct hyperplasia reflecting the involvement of 
hormones (Patnaik et al. 1980; Kurashina et al. 1988).

The aetiology of bile duct tumours remains poor-
ly understood. However, it has been associated with 
Clonorchis sinensis, a trematode frequently found 
in natural and experimental cases in cats and hu-
mans in southeast Asia (Hou 1964; Thamm 2001; 
Choi et al. 2004). In addition, prolonged exposure 
to o-aminoazotoluene and aramite, a sulphur-con-

taining compound used for insecticide purposes, 
may cause CC (Cullen and Poop 2002). Other risk 
factors for bile duct tumours in humans are bile 
duct stones and sclerosing cholangitis (Hammer 
and Sikkema 1995; Thamm 2001). Hepatitis B vi-
rus which causes chronic hepatitis in humans and 
laboratory animals; Woodchuck hepatitis virus; and 
mycotoxins such as anatoxins have also been shown 
to cause hepatobiliary tumours (Miller et al. 1985; 
Munro and Youngson 1996). The molecular mecha-
nisms underlying cancer initiation and progression 
are ambiguous (Okuda et al. 2002; Olnes and Erlich 
2004; Sirica 2005). However, given that the tumour 
glands morphologically resemble cholangioles, a 
suggestion can be made that CC is formed from 
the Hering ducts (Theise et al. 1999).

The clinical symptoms in cats with CC vary and 
are not differential. There may not be liver-specific 
symptoms either. Early diagnosis of cholangiomas 
is not possible due to the absence of specific clinical 
symptoms in most cases (Cullen and Poop 2002). 
Cats with CC show some general symptoms such 
as anorexia, lethargy, vomiting, and weight loss. 
Ascites are rarely observed; however, serum liver 
enzymes, bile acids and bilirubin increase (Hammer 
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and Sikkema 1995; Thamm 2001; Moore and Ogilvie 
2001; Liptak et al. 2004). In ultrasonic examination 
of cases of CC, mottling, losses of surface contour 
and hyperechogenicity in liver have been reported 
(Moore and Ogilvie 2001).

The general necropsy findings in CC are usually 
defined by one or more firm and white masses that 
are slightly deflated in the middle, papillary and 
tending to be well delineated. These are round- 
or cauliflower-shaped masses located on the liver 
surface. The section surface of the neoplastic tis-
sue is seen as white and may include necrotic and 
haemorrhagic areas (Ciftci et al. 1998). In this case, 
the middle of the tumour is generally appears as ne-
crotic, haemorrhagic and cystic. The enlargement 
of the liver is also a serious symptom associated 
with CC. The tumour may not always be bordered 
distinctively due to its invasive characteristics 
(Munro and Youngson 1996). CC tumours consist 
of cubic and cylindrical cells with homogenous 
and sometimes granular eosinophilic cytoplasm, 
resembling bile duct epitheliums. The neoplastic 
cells in well-differentiated tumours are in ordered 
and small acinuses. They do not invade healthy tis-
sue. Although the structure of this type of tumour 
resembles an adenoma, it harbours high malignant 
potential (Cullen and Poop 2002). The majority of 
invasive tumours may metastasise to the perito-
neum, mesentery and intestine wall via a transperi-
toneal route; to lymph nodes through lymphatics; 
and to lungs, kidneys, spleen, thyroid, upper kidney 
gland and bone marrow through a haematogenic 
way (Cullen and Poop 2002). Malign bile duct tu-
mours are rarely observed and their prognosis is 
generally poor (Post and Patnaik 1992; Lawrence 
et al. 1994; Liptak et al. 2004). Malign-type bile 
duct tumours in cats are generally localised to the 
liver in which their multi-nodular structure is an 
impediment to surgical removal (Lawrence et al. 
1994; Shiga et al. 2001; Lepri et al. 2013).

Histological distinction among cholangiocel-
lular carcinoma, hepatocellular carcinoma and 
metastatic tumours (renal cell carcinoma, poor-
ly differentiated adenocarcinoma, malignant 
melanoma) is quite difficult (Kakar et al. 2003). 
Immunohistochemical staining methods are widely 
used for the distinction of these types of tumours 
in humans (Balaton et al. 1988; Kakar et al. 2003). 
Monoclonal antibodies including hepatocyte paraf-
fin 1 (Hep Par-1), cytokeratin 7(CK7), cytokeratin 
19(CK19), alpha fetoprotein (AFP) are used effec-
tively to differentiate cholangiocellular carcinoma 

and hepatocellular carcinoma (Balaton et al. 1988; 
Kakar et al. 2003; Martin De Las Mulas et al. 1995).

Hep par 1 is a recently described monoclonal an-
tibody that is highly sensitive and specific for hepa-
tocellular differentiation. Cholangiocarcinomas and 
carcinomas from most other sites are negative for 
Hep Par 1 (Kakar et al. 2003). CK7 and CK19 are 
of prognostic value in hepatocellular carcinomas as 
well as in distinguishing cholangiocarcinomas from 
hepatocellular carcinomas. Therefore, CK7 and CK19 
are useful markers of bile ducts (Balaton et al. 1988).

AFP is a very specific but not very sensitive mark-
er of hepatocellular differentiation (Martin De Las 
Mulas et al. 1995).

Case description

This study concerns a four-year-old female 
Siamese cat presenting with inappetence, vom-
iting and weight loss, admitted to the Faculty of 
Veterinary Medicine Clinics at Erciyes University. 
Clinical, biochemical and radiological examina-
tions of the cat were performed.

Serum biochemical analysis revealed the levels of 
glucose, BUN, creatinine, GGT, AST, ALT, ALP, to-
tal protein, total bilirubin, direct bilirubin, amylase, 
lipase and Ca to be 69 mg/dl, 53 mg/dl, 1.2 mg/dl,  
< 4 IU/l, 44 IU/l, <6 IU/l, 13 IU/l, 5.7 g/dl, 0.1 mg/dl,  
< 0.1 mg/dl, 945 IU/l, 87 IU/l, and 8.6 mg/dl, re-
spectively.

Ultrasonographic examination of the abdomen 
revealed free abdominal fluid, hepatomegaly, and 
several hypoechoic areas in which anechoic, limited 
structures 0.5–4 cm diameter in size were found in 

Figure 1. Isolated hypoechoic area (arrow) where ane-
choic structures were found in the liver
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the liver parenchyma (Figure 1) and mesentery area. 
Radiological examination revealed a detail-loss in 
the abdomen. Irregularity of liver outline and he-
patomegaly were detected upon the application of 

pressure to the stomach. A part of the small intes-
tines was expanded with gas. Stenosis was observed 
in the expanded section at one point, indicating ob-
struction. Also, radiolucent areas were present in the 
lungs (Figure 2). Upon the request of the owner, the 
cat was euthanised and a necropsy was performed.

The liver and metastatic tissue specimens were 
fixed in formalin solution and embedded in paraf-
fin, forming 4 µm-thick sections. The tissue sec-
tions were stained with haematoxylin and eosin 
(HE) and periodic acid-Schiff (PAS) for histo-
logical examination. The immunohistochemical 
staining was performed using the standard avidin-
biotin peroxidase complex method (ABC, Dako, 
Carpinteria, USA). Two hepatocyte markers (Hep 
Par 1 and α-fetoprotein), two cholangiocyte mark-
ers (CK 7,CK 19) and CK (AE1/AE3) were used. 
Briefly, the slides were incubated in the following 
primary antibodies: CK (AE1/AE3; Dako, dilution 

Figure 3. (A) Cholangiocellular carcinoma. Nodular structures in the diaphragmatic surface of the liver. The neoplas-
tic tissue in the sternal part of the diaphragm (arrow). (B) The macroscopic image of lobes with tumours on the dia-
phragmatic surface of the liver. Note the presence of neoplastic tissue of different sizes on the dorsal edge of the lobus 
dexter lateralis (LDL) and close to the dorsal edge; on the ventral edge of the lobus dexter medialis in the prosesus 
papillaris of the lobus intermedius (LI) and lobus caudatus and in the lobus sinister lateralis (LSL). (C) The visceral 
surface of the liver with tumour. Multi-nodular neoplastic tissue of different sizes in all lobes and the macroscopic 
image of centrally haemorrhagic and necrotic section surfaces of tumours. (D) Metastatic foci in the omentum

Figure 2. Radiographic image
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1 : 500, USA), CK19 and anti-alpha fetoprotein (an-
ti-AFP) (Neomarkers, Thermo Fisher Scientific, 
dilution 1 : 200,), CK7 (Biogenex, dilution 1 : 200), 
Hep Par 1 (Neomarkers, Thermo Fisher Scientific, 
dilution 1 : 20). Negative control sections were pro-

cessed following the same procedure as described 
above; however, primary antibodies were excluded.

The abdominal cavity contained 300 ml liquid 
with blood. Greyish-white, firm and multifocal 
neoplastic structures of sizes varying between 0.5 

Figure 4. Neoplastic tissue in the caecum (area in red) and colon (area in blue). (A) The section surface of the neoplas-
tic tissue in the caecum and ileocecal lymph nodule. (B) The neoplastic tissue filling the colon lumen

Figure 5. (A) Canal- or gland-shaped arrangements of tumour cells in the liver; H×E. Inset shows higher magnification of 
glandular and canal structures the lumens of which are filled with mucus fluid. (B) Malign tumour emboli in the portal 
vein (arrow). Note vascular invasion which is a risk factor for intrahepatic metastasis. Liver tissue outside the tumour 
area (star). (C) Poor-differential tumour cells omentum; H×E. Inset shows higher magnification. (D) Metastatic lymph 
nodes; the tumour cells invaded through the subcapsule sinus of the lymph node. Inset shows higher magnification
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and 4 cm in diameter were found on both the out-
side and the cross section surface of the liver. It 
was noted that the middle of neoplastic tissues in 
the liver was slightly deflated and papillary. There 
were also many nodules of up to 2 cm in diameter 
in the sternal part of the diaphragm, in the portal 
and mesentery lymph nodes, and on the parietal 
peritoneum and omentum (Figure 3). Nodules of 
2.5–3 cm and 2–2.5 cm in diameter were observed 
in the distal 1/3 of the colon, and mesocolon and its 
mucosa, respectively, with the latter surrounding 
the caecum wall throughout (Figure 4). In addition, 
two grey-white nodules of 0.5–1 cm in diameter 
were found in the cross section surface of the lung.

The tumour parenchyma was formed by cubic 
and columnar cells with vesicular, chromatin-poor 
nuclei. Whilst the nucleus in columnar cells was 
situated in the base of the cell and was oval-shaped, 
in cubic cells, it was found in the centre of the 
cell and was rounded. The cytoplasm was slightly 
granular and pale eosinophilic. These cells formed 
glandular or canal structures, usually by aligning 
side-by-side (Figure 5A–C). The lumens of some of 
these structures were found to be empty; however, 

Figure 6. Metastatic intrahepatic CC. (A) Irregular invasive tumour glands and cords extending beyond the muscu-
laris propia of the wall into the subserosal tissue of the colon (area in blue). (B) Higher magnification of Figure (A).  
(C) The metastatic tumour formed glandular and canal structures, lung. (D) Loss of lymphoid tissue due to a common 
metastasis in the mesenteric lymph nodes (Ln); neoplastic tissue (T); H×E

most of them were filled with pink-red mucus se-
cretion in sections stained with PAS and mucicar-
mine. The neoplastic tissues were characterised by 
a lobular structure, connective tissue trabeculles of 
different thickness and a vast number of hyperae-
mic blood vessels in the stroma. Emboli of tumour 
cells were found in lymph ducts and blood vessels 
in the liver. The metastatic tumours in the lungs, 
colon (Figure 5D), caecum, diaphragm and omen-
tum were of similar structure to those in the liver. 
The neoplastic tissue was found to have replaced 
the lymphoid tissue in the portal and mesentery 
lymph nodes which also had similar characteris-
tics to those in the liver. Sections obtained from 
lymph nodes showed that the mass of neoplastic 
tissue formed cell cordons that began from the 
vascular walls and ran through thin connective 
tissue septums. Limited numbers of glandular 
and canal-type structures were noted (Figure 6). 
Immunohistochemistry revealed a focally intense 
CK (AE1/AE3) (Figure 7), CK 19 and CK 7 immu-
noreactivity both in the primary and metastatic 
nodules. On the other hand, the slides were nega-
tive for AFP and Hep Par 1 (Figure 8).
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DISCUSSION AND CONCLUSIONS

Cholangiocellular carcinoma (CC) denotes ma-
lign liver tumours that arise from intrahepatic 
and extrahepatic bile duct epithelium (Jacobs and 
Snyder 2007). The tumour has usually been found 
in animals older than 10 years. There have been 
no studies reporting breed (Post and Patnaik 1992) 
or gender predispositions (Cullen and Poop 2002) 
associated with this tumour except that Post and 

Patnaik (1992) stated that the tumour was found 
more commonly in male cats. In our study, the 
Siamese cat in which we identified the CC was a 
female as has been reported in humans and dogs 
(Patnaik et al. 1980; Kurashina et al. 1998). It is 
rather rare that a metastatic CC is found in cats as 
young as four years old as in our case.

CC may be caused by the trematode Clonorchis 
sinensis; exposure to o-aminoazotoluene and sul-
phite compounds used as insecticides for a long 

Figure 7. Cytokeratin (AE1/AE3) staining in the cholangiocellular area (A) to (C). Avidin-biotin-peroxidase method, 
Mayer’s haematoxylin counterstain. (A) Caecum, 400×; (B) lung, 200×; (C) liver, 200×. (D) The cytoplasm of the 
cells lining this neoplastic gland in a cholangiocarcinoma are pink with the mucicarmine stain, 400×. (E) to (F) PAS-
positive cytoplasm/lumen in metastatic cholangiocarcinoma. (E) Lung, 200×; (F) caecum, 200×
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time in cats and humans; bile stones; and sclerosing 
cholangitis in humans (Hou 1964; Hammer and 
Sikkema 1995; Thamm 2001; Cullen and Poop 2002; 
Choi et al. 2004). Clonorchis sinensis was not de-
tected in this study. We were also informed that the 
cat was not at all exposed to o-aminoazotoluene 
and aramite.

The clinical findings of cats with CC vary greatly 
and the general symptoms reported in most cases 
include anorexia, lethargy, vomiting, weight loss, 
and on rare occasions ascites (Post and Patnaik 1992; 
Lawrence et al. 1994; Hammer and Sikkema 1995; 
Moore and Ogilvie 2001; Thamm 2001), which are 
in agreement with the clinical symptoms found in 
this study, such as anorexia, vomiting, apathy, mild 
dehydration, cachexia, pale mucosa and ascites. Cats 
with CC exhibit increased levels of serum liver en-
zymes, bile acids and bilirubin (Lawrence et al. 1994; 
Hammer and Sikkema 1995; Thamm 2001; Moore 
and Ogilvie 2001). Post and Patnaik (1992) reported 
a tendency for serum ALT and AST levels to in-
crease in 21 cats with non-haematopoietic hepatic 
neoplasms. They also found that clinical findings 
and serum enzyme activities were not differential 
for hepatic neoplasms. In addition, Uygun and Polat 
(2009) indicated that some liver function test results 
may give values within reference levels in cases of 
inactive cirrhosis, hepatocellular carcinoma, and 
portal hypertension, causing complications that 
are life threatening. In contrast to other studies, 
the normal or reduced levels of all liver enzymes 
(except for ALT) and bilirubin in our study can be 
attributed to the reduced functional parenchymal 
tissue and limited ongoing damage due to a change 
in the intrahepatic structure.

The ultrasonographic examination in the present 
case revealed abdominal fluid, hepatomegaly, and 

many limited hypoechoic areas encompassing an-
echoic structures in the liver parenchyma. Similar 
to these findings, Joshita et al. (2009) also defined 
the ultrasonographic findings of CC as hypoecho-
ic lesions that are non-homogenous and not very 
well differentiated. Jacobs and Snyder (2007) also 
reported abdominal free fluid, non-uniform liver 
border, common hyperechoic areas and mottling 
in the liver in the ultrasonographic examination 
of a cat with CC. In addition, Catalo et al. (2005) 
found hypoechoic, necrotic areas with thin walls 
and definite hypoechogenity in the portal and si-
nusoidal phase images of the CC. Given the ultra-
sonographic images examined in this study, it can 
be suggested that the CC was in the portal and 
sinusoidal phase.

The necropsy findings of CC are generally char-
acterised by white, rounded or cauliflower-shaped 
masses on the liver surface that are multi-nodular 
and slightly deflated in the middle and papillary. 
Sections of neoplastic tissues may also be white and 
in some cases include necrotic or haemorrhagic 
locations (Ciftci et al. 1998). In the present case, the 
neoplastic tissues were also white, rounded, slightly 
deflated in the middle and papillary in the liver.

To date, there have been a large number of studies 
reporting the metastasis of CC into the peritoneum, 
lungs, lymph nodes, diaphragm, spleen, kidneys, 
heart, adrenals, and the bone marrow (Fucich et al. 
1994; Cullen and Poop 2002; Mischke et al. 2003; 
Ilhan et al. 2008; Lepri et al. 2013). In agreement 
with earlier results, in the current study it was 
found that the CC had metastasised into the lungs, 
portal and mesenteric lymph nodes, peritoneum, 
colon and the caecum. Previous studies have not 
reported the metastasis of CC into the colon in 
domestic and wild animals (Lepri et al. 2013). In 

Figure 8. (A) Cytokeratin 19 and (B) cytokeratin 7 staining in the cholangiocellular area; 20×. (C) The interphase 
between the infiltrating margin of the cholangiocellular carcinoma and non-neoplastic liver parenchyma. There is 
strong staining of the latter with Hep Par 1. In contrast, the neoplastic tissue is virtually unstained. Avidin-biotin-
peroxidase method, Mayer’s haematoxylin counterstain
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humans, however, CC may metastasise, although 
rarely, into the colon (Wakahara et al. 2005). We 
also observed, unlike other studies, metastasis of 
the CC into the caecum and ileocecal area. The 
macroscopic and microscopic examinations of the 
gallbladder in the present case revealed a homog-
enous distribution of the nodules across the hepatic 
lobes, which were considered to originate from the 
intrahepatic bile duct. The histological findings of 
the intrahepatic CC in this study align well with 
those reported in the literature in domestic animals 
(Shiga et al. 2001; Cullen and Poop 2002; Mischke 
et al. 2003; Ilhan et al. 2008; Lepri et al. 2013).

The CC in this study was diagnosed based on 
a comparison of the histological changes, analy-
sis of histomorphology and histochemistry and 
positive staining in immunohistochemistry (IHC). 
While the histomorphology was employed to probe 
the presence of a tubular and acinar pattern, his-
tochemistry was used to detect the presence of 
PAS-positive amorphous material in the lumen of 
neoplastic acinar and tubular structures. Both the 
primary and the metastatic tumours showed focally 
intense broad-spectrum cytokeratin (CK) immu-
noreactivity in the IHC. The AE1/AE3 marker has 
been reported to be reliable for marking CC cells in 
hepatocellular carcinoma (Shiga et al. 2001; Ilhan 
et al. 2008). No other masses were found in the 
necropsy that could be confused with secondary 
tumours.

In this study, it was found that CK7, and CK19 
were expressed diffusely in neoplastic cells while 
AFP and Hep Par 1 was not expressed in biliary 
ducts and ductules. The combined analysis of CK7, 
CK19 and Hep Par 1 was useful in the differential 
diagnosis of HCC (hepatocellular carcinoma) from 
CHC. In the present case, AFP and Hep PAR 1 
were useful in confirming hepatocellular and biliary 
epithelial differentiation.

In conclusion, as the clinical signs of CC are simi-
lar to other digestive system diseases, this study 
was designed, to point out the possibility of this 
disease to clinicians, in cats aged about four years 
suffering from similar clinical signs. Furthermore, 
to our knowledge, the present case report is the first 
to describe CC metastasis into the colon in cats.
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