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ABSTRACT
Hepatocellular carcinoma occurs in numerous species, including cats, dogs, cows, Sheep, pigs and the
horse. The precise incidence in the various species is unclear because the incidence data reported are based
on selected populations, usually from a small geographic area. In dogs and cats, the clinical signs associated
with hepatocellular carcinoma are nonspecific. They include anorexia, vomiting, ascites, lethargy, and weakness.
Other, less common, signs include jaundice, diarrhea, and weight loss. Other, less common, signs include
jaundice, diarrhea, and weight loss. Some affected dogs may have seizures, presumably due to
hepatoencephalopathy or hypoglycemia, since hepatic metastases to the brain are rare. Hepatocellular
carcinomas can be massive, nodular, or diffuse. Massive hepatocellular carcinomas are usually a single
neoplasm that involves one or contiguous liver lobes. The histological appearance of hepatocellular carcinomas
varies considerably, depending on the degree of differentiation of the individual hepatocytes and the histological
arrangement of the cells. Hepatocellular carcinoma progressively invades the adjacent hepatic tissue.
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Introduction
Clinical Characteristics:
In dogs and cats, the clinical signs associated
with hepatocellular carcinoma are nonspecific. They
include anorexia, vomiting, ascites, lethargy, and
weakness [2,4,10,12,16]. Other, less common, signs
include jaundice, diarrhea, and weight loss. Some
affected dogs may have seizures, presumably due to
hepatoencephalopathy or hypoglycemia, since hepatic
metastases to the brain are rare [16]. During the
physical examination of cats and dogs, hepatomegaly
causing abdominal enlargement and a palpable mass
in the cranial abdomen is often evident [4,12]. Dogs
with hepatocellular carcinoma frequently have
increased serum activities of alkaline phosphatase,
aspartate aminotransferase, alanine aminotransferase,
and gamma glutamyltransferase [4,10,16,22].
Increased levels of fasting bile acids alone or in
combination with increased levels of serum alkaline

phosphatase have been shown to be indicative of
hepatic neoplasia, but did not distinguish primary
neoplasia from metastatic disease or other
hepatobiliary disease [22,23].
Gross Morphology:
Hepatocellular carcinomas can be massive,
nodular, or diffuse. Massive hepatocellular
carcinomas are usually a single neoplasm that
involves one or contiguous liver lobes. Nodular
hepatocellular carcinoma forms scattered nodules,
often within multiple liver lobes. Diffuse
hepatocellular carcinomas are characterized by minute
indistinct masses spread throughout the liver
parenchyma. The massive form is more common in
dogs than the other forms [4,15]. Hepatocellular
carcinoma can be found in all lobes of the liver, but
the left lateral lobe is reported to be affected most
often [15].
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Histological Features:
The histological appearance of hepatocellular
carcinomas varies considerably, depending on the
degree of differentiation of the individual hepatocytes
and the histological arrangement of the cells [3,4,15].
This wide spectrum of histological appearance has
led to different classification systems for the
carcinoma [3,15]. Some systems are complex, while
others have fewer categories.
Differential Diagnosis:
A diagnosis of this carcinoma is based on first
finding histological evidence that the neoplasm is of
hepatocellular origin. While hepatocellular
characteristics are easy to recognize in more
differentiated neoplasms, this distinction is often
difficult in poorly differentiated tumors. Fortunately,
most neoplasms will have at least some areas with
hepatocellular characteristics. The distinction between
well-differentiated hepatocellular carcinoma and
hepatocellular adenoma is also difficult [3]. When
tumor cell invasion is lacking, the diagnosis is based
on the overall size of the tumor, the degree of
cytological alteration, and the variable thickness of
hepatocellular plates. Invasion into adjacent hepatic
parenchyma is the most certain way to identify a
carcinoma. Vascular invasion is rarely seen, but when
present, it clearly identifies the malignant varieties.
Difficulty may arise in distinguishing hepatocellular
carcinoma with an adenoid pattern from
cholangiocarcinoma. In this case, a distinction can be
made by examining the cytological characteristics as
well as the general histological pattern. The
neoplastic acini of adenoid hepatocellular carcinomas
may contain proteinaceous material, while
cholangiocarcinomas are more likely to have PAS
positive mucin within neoplastic acini [15]. In
addition, the cholangiocarcinoma usually has an
extensive collagenous stroma compared to the modest
or absent stromal elements in adenoid hepatocellular
carcinomas. At the ultrastructural level, biliary
epithelial cells can be recognized by the presence of
a basement membrane, a feature that is absent in
hepatocytes. Special techniques have been used to
characterize hepatocellular carcinoma in animals.
Immunohistochemistry may be useful to distinguish
adenoid hepatocellular carcinomas from biliary
malignancies. In cats, neoplastic biliary epithelial
cells may be distinguished from hepatocytes because
most biliary epithelial cells contain a population of
cytokeratins, while normal, and presumably
neoplastic, hepatocytes do not [13,25]. Although
hepatocellular carcinomas and cholangiocarcinomas in
dogs contained similar cytokeratins, this approach
may be useful in other species. Hepatocellular
carcinomas in dogs have been separated from
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cholangiocarcinomas on the basis of their
immunohistochemical staining patterns for oncofetal
antigens in one report [24]. The hepatocellular
carcinomas could be stained for the presence of
alpha-fetoprotein, and the cholangiocarcinomas
contained carcinoembryonic antigen. However this
observation may require clarification, since other
authors report increases in serum alphafetoprotein for
both hepatocellular carcinoma and
cholangiocarcinoma in dogs.50 Hepatocellular
carcinoma must also be distinguished from primary
hepatic carcinoid on the basis of histological
appearance and the use of silver impregnation stains
that demonstrate secretory granules in carcinoid cells
[3,26]. Immunohistochemical detection of
neurosecretory products in the cytoplasm of
carcinoids is also a useful technique for identification
of these tumors.
Description of observations:
This case report is established based on
observation of hepatocellular carcinoma in a cow
after slaughter. After slaughter, sample to preparation
of pathological sections sent to pathology laboratory
of Islamic Azad university, veterinary faculty, Islamic
republic of Iran. After processing, with observation
hyperplasic cells and ducts this report was proved
(Fig. 2). Macroscopic (Fig. 1) and microscopic
features illustrated in below.

Fig. 1: macroscopic view
carcinoma in cattle.
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Fig. 2: microscopic view of hepatocellular
carcinoma in cattle. H&E staining. The
appearance of mitotic cells is obvious.
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Discussion:
Hepatocellular carcinoma occurs in numerous
species, including cats [11,14] dogs [1,4,9,10,15,16]
cows [5,6,15] Sheep [7,8,17] pigs [5,19] and the
horse [20,21]. The precise incidence in the various
species is unclear because the incidence data reported
are based on selected populations, usually from a
small geographic area. Comparisons of the incidence
of hepatocellular carcinomas among species are
unavailable for similar reasons. The failure to
distinguish benign from malignant hepatocellular
neoplasms in many reports creates another challenge
in estimating tumor incidence. However, information
from abattoirs in the United Kingdom indicates that
hepatocellular and biliary neoplasms are 4 times
more common in cattle than sheep and nearly 18
times more common in cattle than pigs [5].

12.

13.

14.

15.

16.

References
1.

2.

3.

Mulligan, R.M., 1949. In Mulligan, R.M. (ed.)
Neoplasms of the Dog. Williams and Wilkins
Co., Baltimore., pp: 111-114.
Mulligan, R.M., 1949. Primary liver-cell
carcinoma (hepatoma) in the dog. Cancer Res.,
9: 76-81.
Ponomarkov, V. and L.J. Mackey, 1976.
Tumours of the liver andbiliary system. Bull
WHO., 53: 187-194.

17.

18.

Trigo, F.J., H. Thompson, R.G. Breeze and A.S.
Nash, 1982. The pathology of liver tumours in
the dog. J Comp Pathol., 92: 21-39.
Anderson, L.J. and A.T. Sandison, 1967. Tumors
of the liver in cattle, sheep and pigs. Cancer.,
21: 289-301.
Bastianello, S.S., 1982. A survey on neoplasia in
domestic species over a 40-year period from
1935 to 1974 in the Republic of South Africa. I.
Tumours occurring in cattle. Onderstepoort J Vet
Res., 49: 195-204.
Bastianello, S.S., 1982. A survey on neoplasia in
domestic species over a 40-year period from
1935 to 1974 in the Republic of South Africa.
II. Tumours occurring in sheep. Onderstepoort J
Vet Res., 49: 205-209.
Monlux, A.W., W.A. Anderson and C.L. Davis,
1956. A survey of tumors occurring in cattle,
sheep and swine. Amer J Vet Res., 17: 646-677.
Bastianello, S.S., 1983. A survey on neoplasia in
domestic species over a 40-year period from
1935 to 1974 in the Republic of South Africa.
VI. Tumours occurring in dogs. Onerstepoort J
Vet Res., 50: 199-220.
Patnaik, A.K., A.I. Hurvitz and P.H. Lieberman,
1980. Canine hepatic neoplasms: a
clinicopathologic study. Vet Pathol., 17: 553-564.
Bastianello, S.S., 1983. A survey on neoplasia in
domestic species over a 40-year period from
1935 to 1974 in the Republic of South Africa.
V. Tumours occurring in the cat. Onderstepoort
J Vet Res., 50: 105-110.
Carpenter, J.L., L.K. Andrews and J. Holzworth,
1987. Tumors and tumor-like lesions, In
Holzworth, J. (ed.), Diseases of the Cat. W.B.
Saunders, Philadelphia, pp: 406-596.
Patnaik, A.K., 1992. A morphologic and
immunocytochemical study of hepatic neoplasms
in cats. Vet Pathol., 29: 405-415.
Priester,W.A. and F.W. McKay, 1980. The
occurence of tumors in domestic animals. J Natl
Cancer Inst Monog., 54: 210-216.
Patnaik, A.K., A.I. Hurvitz, P.H. Lieberman and
G.F. Johnson, 1981. Canine hepatocellular
carcinoma. Vet Pathol., 18: 427-438.
Strombeck, D.R., 1978. Clinicopathologic
features of primary and metastatic neoplastic
disease of the liver in dogs. J Amer Vet Med
Assoc., 173: 267-269.
Vitovec, J., 1974. Hepatozelluare Karzinome
beim Rind und ihre Beziehung zur Biliaren
Zirrhose Fasziolaren Ursprungs. Vet Pathol., 548557.
Kithier, K., M. Al-Sarraf, J. Belamaric, J. Radl,
Z. Valenta, V. Zizkovsky and J. Masopust, 1974.
Alpha-fetoprotein in bovine hepatocellular
carcinoma. J Comp Pathol., 84: 133-141.

Adv. Environ. Biol., 5(7): 1774-1777, 2011

19. Ramachandran, K.M., A. Rajan, G. Mony and
K.I. Maryamma, 1970. Hepatocellular carcinoma
in a pig. Indian Vet., 47: 304-306.
20. Bastianello, S.S., 1983. A survey on neoplasia in
domestic species over a 40-year period from
1935 to 1974 in the Republic of South Africa.
IV. Tumours occurring in equidae. Onderstepoort
J Vet Res., 50: 91-96.
21. Roby, K.A., J. Beech, J.C. Bloom and M. Black,
1990. Hepatocellular carcinoma associated with
erythrocytosis and hypoglycemia in a yearling
filly. J Amer Vet Med Assoc., 196: 465-467.
22. Center, S.A., M.R. Slater, T. Manwarren and K.
Prymak, 1992. Diagnostic efficacy of serum
alkaline
phosphatase
and
gammaglutamyltranferase in dogs with
histologically confirmed hepatobilary disease:
270 cases (1980-1990. J Amer Vet Med Assoc.,
201: 1258-1264.

1777
23. Center, S.A., B.H. Baldwin, H.N. Erb and B.C.
Tennant, 1985. Bile acid concentrations in the
diagnosis of hepatobiliary disease in the dog. J
Amer Vet Med Assoc., 187: 935-940.
24. Martin de las Mulas, J., J.C. GomezVillamandos, J. Perez, E. Mozos, M. Estrado and
A. Mendez, 1995. Immunohistochemical
evaluation of canine primary liver carcinomas:
Distribution of alphafetoprotein,
carcinoembryonic antigen, keratins and vimentin.
Res Vet Sci., 59 :124-127.
25. Adler, R. and D.W. Wilson, 1995. Biliary
cystadenoma of cats. Vet Pathol., 32: 415-418.
26. Patnaik, A.K., P.H. Lieberman, A.I. Hurvitz and
G.F. Johnson, 1981. Canine hepatic carcinoids.
Vet Pathol., 18: 445-453.

