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ABSTRACT
An intra-hepatic bile duct carcinoma was incidentally detected in the liver of an adult she camel during a 

routine meat inspection in the local abattoir at Al-Ahsa province, Kingdom of Saudi Arabia. Examination of the carcass 
revealed a grossly enlarged liver with numerous distorted grayish-white nodules of variable sizes. A large amount of 
ascitic abdominal fluid was also recovered during dissection and evisceration. The case was tentatively and primarily 
diagnosed as a terminal stage of chronic granulomatous liver disease. However, the microscopic examination for 
the hepatic nodulations revealed few complicated hyperplasic as well as excess of neoplastic proliferations of biliary 
epithelium in the form of ill-developed bile ductules separated with fibrous tissue stroma.  Numerous mitotic figures, 
lymphocytic infiltration and blood pigments were also detected.
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Cholangiocarcinoma, a malignant tumour 
arising from bile duct epithelium, is a fairly common 
type of primary liver cancer in human beings 
(Goodman, 2007, Wakasa et al, 2007). The tumour 
is apparently rare in domestic animals with a few 
cases being reported in dogs and cats (Popp, 1990). 
However, some lesions of chronic cholangiohepatitis 
with variable degrees of inflammation, biliary 
hyperplasia, and an oval cell hyperplasia have 
also been described in ferrets (Garcýa et al, 2002). 
These lesions were suggested to be representing a 
continuum of precancerous stages of hepato-biliary 
disease with a potential for malignant transformation. 
Multiple firm nodules with histological evidence 
of bile ductule carcinoma were incidentally found 
on exploratory laparotomy and liver biopsy in 
a cow (Warner et al, 1985). A transitional type of 
combined hepatocellular and cholangiocellular 
carcinoma was also reported in a male dog (Shiga 
et al, 2001). A joint occurrence of hepato-cellular and 
cholangiocellular tumours has also been described in 
a mare (Kato et al, 1997). In addition, a typical case 
of cholangiocarcinoma was recently reported in an 
18-year-old male camel (Birincioglu et al, 2008).

There are many reported risk factors for the 
development of cholangiocarcinoma. These factors 
include long standing inflammation, parasitic 
infestations (trematodes as liver flukes) and chronic 
injury of the biliary epithelium (Chapman, 1999; 

Parsonnet, 1999). Metaplasia of hepato-cellular 
carcinoma to intra-hepatic cholangiocarcinoma was 
suggested to be one of the pathogenic pathways of 
combined hepatocellular and cholangiocarcinoma 
(Wakasa et al, 2007).  In some cases cholangio-
carcinoma were reported to be associated with 
inflammatory disorders as well as malformations of 
the ducts, but most of these cases were cited to be of 
unknown etiology (Goodman, 2007). It was known 
that the incidence of cholangiocarcinoma increases 
with age and most cases occur in animals above 10 
years of age; neither a breed nor sex prevalence has 
been reported in animals (Popp, 1999). The present 
communication described one of the invasive intra-
hepatic cholangiocarcinoma in a slaughtered adult 
she camel.

Materials and Methods
The material of this report was collected from 

a slaughtered she-camel in a local abattoir at Al-
Ahsa province, Kingdom of Saudi Arabia. The liver 
was considerably enlarged with multiple grayish-
white nodules. Tissue specimens were collected 
from the nodules and other affected areas of the 
liver for histopathological studies in the Department 
of Pathology, Faculty of Veterinary and Animal 
Resources, King Faisal University at Saudi Arabia. 
Specimens were fixed in 10% neutral buffered 
formalin solution, processed through the paraffin 
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with some discolourations of yellow to deep brown. 
Inspection of the whole carcasses, however, did not 
reveal significant lesions in all other visceral organs, 
except of those icteric yellowish discolourations.

The microscopic examination for the nodular 
new growths revealed scattered clusters of numerous 
newly formed ill-developed neoplastic ductules with 
some other few differentiated ductules. The excess of 
the neoplastic proliferations appeared to be invasive 
to most of all the hepatic tissue and were mostly 
associated with an excess of the fibrous tissue stroma. 
The hepatic cells at the affected areas appeared 
several degenerative changes mainly fatty changes. 
The differentiated ductules acquired the papillary 
form of the complicated hyperplasia (Fig 3). On an 

embedding technique, then sectioned and routinely 
stained with haematoxylin and eosin (Culling et al, 
1985) for the light microscopy.

Results  
On dissection and evisceration of the carcass, 

an excess outflow of a large amount of abdominal 
fluids was seen. Gross examination of the enlarged 
liver revealed presence of numerous pale to grayish or 
white nodular formations of variable sizes. Most of the 
smaller nodules tended to coalesce to form other larger 
masses of distorted irregular shape (Figs 1 and 2). The 
cut section of the nodular masses was extremely firm, 
and sometimes exhibited fleshy to compact texture with 
no evidence of exudation, calcification or cyst formation. 
The remaining parts of the liver parenchyma appeared 

Fig 1.	 Opened abdomen of slaughtered she-camel. Ascites with 
variable sized nodular formations in the liver.

Fig 2.	 Liver of slaughtered she-camel. Multiple of variable sized 
nodular growths with large area of coalesced nodules.

Fig 3.	 Cholangiocarcinoma in the liver of slaughtered she-camel. 
Clusters of small ill-developed neoplastic ductules and 
others differentiated ductules took the papillary form 
(arrows) separated with an excess of fibrous stroma. H&E, 
Bar = 2.0 mm.

Fig 4.	 Cholangiocarcinoma in the liver of slaughtered she-
camel. Several groups of incomplete neoplastic ductules 
formed of different pleomorphic cells with no basement 
membrane.  H&E, Bar = 200 µm.
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other hand, the incomplete or ill-developed neoplastic 
ductules appeared to be composed of pleomorphic 
cells with vesicular nuclei and did not seem to have a 
basement membrane (Fig 4). Some criteria of mitotic 
divisions could also be seen in some areas (Fig 5). 
The neoplastic ductules were associated with some 
inflammatory reactions in form of lymphocytic 
infiltrations, excessive fibrous stroma, and numerous 
mitotic figures (Figs 6 and 7). In some other areas the 
invasive neoplastic growths for the hepatic tissue was 
closely associated with extravasated erythrocytes and 
deposited blood pigments (Fig 8). 

Discussion
Almost all primary liver carcinoma are broadly 

classified either as hepato-cellular carcinoma derived 

from the hepatocytes, or cholangiocarcinoma arising 
from the intra-hepatic bile duct epithelium. The 
tumours arising from intrahepatic bile ducts and gall 
bladder have been described in some animal species. 
In cattle, epithelial tumours of the intra-hepatic 
biliary duct and gall bladder have been reported as 
incidental findings in retrospective studies carried out 
in slaughter houses (Straffuss et al, 1973; Cullen and 
MacLachlan, 2001).

Cholangiocarcinoma is considered as one of the 
rare reported cases of primary carcinoma in the liver 
of camel. It was incidentally seen in one slaughtered 
she-camel in a local abattoir at Al-Ahsa province, 
Kingdom of Saudi Arabia. The detected findings of 
the ascites, as well as the icterus pigmentations can 
be attributed to the excess of hepatocytic degeneration 

Fig 5.	 Neoplastic cells with excess of mitotic figures (arrows). 
H&E, Bar = 50.0 µm

Fig 7.	 Neoplastic ductule appeared with pleomorphic neoplastic 
cells of vesicular nuclei as well as prominent mitotic 
figures (arrow). H&E, Bar = 50.0 µm.

Fig 6.	 Cholangiocarcinoma in the liver of slaughtered she-camel. 
Neoplastic ductule embedded within the fibrous stroma 
and moderate numbers of lymphocytic infiltration. H&E, 
Bar = 200 µm.

Fig 8.	 Cholangiocarcinoma in the liver of slaughtered she-camel.  
Excess of ill-developed neoplastic ductules appeared with 
clear mitotic figures (arrow) and golden brown blood 
pigments.  H&E, Bar = 50.0 µm.
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and necrosis and the damage in the biliary system 
that finally led to hepatic failure. On microscopic 
examination, the currently studied carcinoma was 
clearly composed of an excess of ill-developed small 
ductules of glandular structures with an excess of 
fibrous tissue stroma in addition to some other few 
hyperplasic differentiated ductules. The neoplastic 
cells which formed the ill developed ductules 
appeared with anisocytosis and pleomorphism. Their 
nuclei appeared round to oval and contained dense to 
vesicular chromatin. Features of the mitotic divisions 
were also seen in some areas.

The above mentioned and described features, 
for the present case of cholangiocarcinoma in 
the she-camel appeared nearly similar to those 
described features in the reported cases in male 
camel (Birincioglu et al, 2008), dogs and cats (Popp, 
1990; Shiga et al, 2001; Garcýa et al, 2002,) as well 
as in cows (Warner et al, 1985). Many varieties of 
cholangiocarcinomas, especially, in humans were 
diagnosed histo-pathologically (Goodman, 2007; 
Wakasa et al, 2007). These were papillary, tubular, 
mucinous, signet ring cell, adenosquamous, 
squamous, anaplastic, undifferentiated, miscellaneous, 
and unclassified forms. The present findings of dense 
sparsely and interstitial fibrous tissue stroma with 
rare prominent lymphocytic infiltration seems to be 
characteristic for the cholangiocarcinoma (Kim et al, 
1999 and Tse-Ching et al, 2001) which is most rarely 
encountered primary carcinoma in the liver of the 
camel, especially in female.

References
Al-Senaidy AM (1996). Tocopherols in camel’s plasma and 

tissues. International Journal of Nutrition Research 
66:210-216.

Barri MES and Al-Sultan SI (2007) Studies on selenium and 
vitamin E status of young Megaheem dromedary 
camels at Al-Ahsa province. Journal of Camel Practice 
and Research 14:51-53.

Birincioglu SS, Avci H and Aydoan A (2008). Seminoma and 
cholangiocarcinoma in 18-year-old male camel. Turk. 
Journal of Veterinary and Animal Science 32:141-144.

Chapman RW (1999).  Risk factors for biliary tract 
carcinogenesis. Ann Oncol. 10:308-11.

Cullen JM and MacLachlan NJ (2001). Liver biliary system, and 
exocrine pancreas. In: Thomson’s Special Veterinary 
Pathology (Eds) McGavin MD, Carlton WW, and 
Zachary JF, 3rd Ed, Mosby, St. Louis, MO. pp 81-124.

Culling CF, Allison, RT and Barr WT (1985). Cellular Pathology 
Techniques. 4th Edn, Butterworth and Co. London. pp 
269-270.

Garcýa A, Erdman SE, Xu S, Feng Y, Roger AB, Schrenzel 
MD, Murphy JC and Fox JG (2002). Hepatobiliary 
inflammation, neoplasia, and argyrophilic bacteria in a 
ferret colony. Veterinary Pathology 39:173–179.

Goodman ZD (2007). Neoplasms of the liver. Modern 
Pathology Suppl 1:S49-60.

Kato M, Higuchi T, Orita Y, Ishikawa Y and Kadota K 
(1997). Combined hepatocellular carcinoma and 
cholangiocarcinoma in a mare. Journal of Comparative 
Pathology 116:409-13.

Kim YB, Park YN, Han JY, Hong KC and Hwang TS (1999). 
Biliary  lymphoepithelioma  like  carcinoma  not 
associated with Epstein-Barr virus. Arch Pathology 
Lab Med 123:441–3

Liu ZP, Ma Z and Zhang YJ (1994). Studies on the relationship 
between sway disease of Bactrian camels and copper 
status in Gansu Province. Veterinary Research 
Communications 18:251-260.

Mousa HM, Omer OH, Ali BH, Al-Wabel N and Ahmed SM 
(2006). Antioxidant levels in tissues of young and adult 
camels (Camelus dromedarius). Journal of Physiology and 
Biochemistry 62:213-218.

Nozière P, Martin B, Grolier P, Durand D, Ferlay A, Gruffat 
D, Pradel P, Prache S, Rock E, Chilliard Y and Petit 
M (2004) . Evolution des teneurs du plasma et du lait 
de vache en’-carotène et autres composés d’intérêt 
nutritionnel lors d’un changement de régime (ensilage 
d’herbe puis foin). Rencontres Recherches Ruminants 
11:63-66.

Parsonnet J (1999). Microbes and Malignancy. Oxford 
University Press. New York. pp 346-365.

Popp JA (1990). Tumours of the liver, gall bladder, and 
pancreas. In: Moulton JE, Ed. Tumours in Domestic 
Animals. 3rd Ed, University of California Press, 
Berkeley, California. pp 436-457. 

Shiga A, Shirota K and Enomoto M (2001). Combined 
hepatocellular and cholangiocellular carcinoma in a 
dog. Journal of Veterinary Medical Science 63:483-6.

Straffuss AC, Vestweber JGE, Nijoku CO and Ivoghli B (1973). 
Bile duct carcinoma in cattle: Three case reports. 
American Journal of Veterinary Research 34:1203-1205.

Tse-Ching Chen, Kwai-Fong Ng and Tseng-tong Kuo (2001). 
Intrahepatic cholangiocarcinoma with lympho-
epithelioma Like component. Modern Pathology 
14:527–532.

Wakasa T, Wakasa K, Shutou T, Hai S, Kubo S, Hirohashi K, 
Umeshita K and Monden M (2007). A histopathological 
study on combined hepatocellular and cholangio-
carcinoma: cholangiocarcinoma component is 
originated from hepatocellular carcinoma. Hepato-
Gastroenterology  54:508-513.

Warner AE, Acland HM, Palmer JE and Trumbauer WK 
(1985). Metastasis of bile ductule carcinoma in a cow. 
Journal of the American Veterinary Medical Association 
187:177-9.


