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ABSTRACT

Background: The hepatocellular carcinoma (HCC) is a malignant neoplasm of hepatocytes of rare occurrence in farm 
animals, with ruminants being the most affected species. This neoplasm is characterized by nonspecific symptoms and it is 
etiology in animals has not yet been fully elucidated, although aflatoxin has been shown to be a risk factor in the develop-
ment this neoplasia. Since hepatic tumors in cattle are commonly incidental findings found in postmortem examination, 
the objective of this paper is to describe the clinical, laboratory and pathological findings in a cow with this neoplasm.
Case: A 5-year-old, adult, Girolando cow weighing 350 kg was referred to the Veterinary Hospital of the Federal Uni-
versity of Recôncavo da Bahia, Brazil, with a history of decreased appetite and weakness for one month. The animal was 
raised in a semi-intensive system, with a corn-based diet, and regular vaccination. Futhermore, was not treated at the farm 
of origin and three days before being admitted to the hospital, began to present edema of the dewlap. On examination at 
our center, the cow was in lean, active, with mucupurulent secretion in nostrils; ocular conjunctiva edema; and edema of 
the dewlap. The cow had neutrophilia, hypofibrinogemia, hypoproteinemia, and trombocytopenia. It also had tachycar-
dia, tense abdomen, engorgement of the vessels of the face and jugular veins, stasis test and bilaterally positive jugular 
pulse. Although evidence of pain in reticulum was negative in the examination, the initial diagnostic suspicion established 
was of traumatic reticular pericarditis. The therapeutic protocol instituted was daily monitoring, flunixin meglumine and 
flofernicol. The examination of rectal palpation revealed in the right flank an irregular-sized parenchymal structure with 
enlarged and palpacion in pain. Thus, by location and texture, it was suspected that the structure in question was a liver or 
kidney. However, the dosage of creatinine ruled out renal damage, and persistent hypoproteinemia reinforced the suspicion 
of hepatic impairment. In view the deterioration of the clinical condition and the suspicion of hepatic impairment, such as 
hepatic insufficiency, hepatitis or hepatic abscess, we opted for a right exploratory laparotomy. The surgery confirmed the 
presence of various granulomas throughout the liver, a non-luster organ, bulging edges with erosions and deposition of 
fibrin on the surface, confirming liver dysfunction. However, the animal died during the surgical procedure, and necropsy 
was performed, evidencing a focally extensive mass and multiple nodules of various sizes in the liver, lymph nodes and 
lung. In the microscopy of these nodules, cells similar to hepatocytes were observed, arranged in the form of strands or in 
agglomerates. Thus, similar to the reports in the literature, the diagnosis of HCC was carried out postmortem by necropsy 
and histopathology.
Discussion: The diagnosis of HCC was based on clinical, laboratory and anatomopathological findings. The hypoprotein-
emia and persistent hypofibrinogenemia suggest a hepatic dysfunction that was confirmed on surgery and histopathology. 
Primary liver tumors, although rare in production animals, must be considered in the differential diagnosis of weight loss, 
weakness and edema in cattle. It was not possible to determine the etiology of the neoplasia in this case, however, the 
possibility of aflatoxicosis by corn should not be ruled out as a probable inducer, since corn was a constituent of the diet 
provided to the animal.
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INTRODUCTION

Although primary liver diseases are rare in 
farm animals, except for cases resultanting of intoxica-
tion [18], hepatocellular carcinoma (HCC) is the most 
frequent hepatic neoplasm in ruminants [15]. In cattle 
the reports are scarce [6,10,12], most of them coming 
from slaughterhouses, thus not allowing much data 
from HCC in this species [4,5,7,24].

HCC is a malignant neoplasm of hepatocytes 
with three forms of presentation: massive, nodular 
and diffuse [8] and with reports in different species 
like equine [17], buffalo [21], sheep [2,7,10]. It is an 
epithelial primary tumor in animals whose etiology is 
not fully understood and may involve both older cattle, 
and those under 3 years of age. Although not yet fully 
elucidated, HCC has been associated with carcinogens, 
such as aflatoxin and nitrosamines [26].

Similar to other liver diseases, HCC presents 
a non-specific symptomatology of progressive weight 
loss, anorexia and, in later cases, hepatomegaly and 
ascites. In some situations, there may be no evidence of 
any apparent hepatobiliary dysfunction in the animal, 
which makes it difficult to perform a diagnosis with the 
animal still alive or at an early stage [6,9,16].

Thus, this paper describes clinical and histo-
pathological aspects of HCC in cow. Once HCC is a 
malignant tumor with diagnostic difficulty [26], it is 
importante a description of the clinicopathologic fin-
dings for aid the clinical in the early diagnosis in cattle.

CASE

A 5-year-old female, Girolando cow weight-
ing 350 kg was referred to the Veterinary Hospital of 
the Federal University of Recôncavo da Bahia, with 
a 1-month history of decreased appetite, weight loss 
and weakness. In addition, the animal presented swell-
ing of the dewlap three days before being admitted to 
the hospital. The cow was raised in a semi-intensive 
system, with a corn-based diet, last parturiation five 
months ago, regular vaccination (Foot-and-mouth 
disease, rabies and brucellosis), and without any treat-
ment performed at the farm of origin. On examination, 
although the body condition score (BCS) was 2.5 
[BCS ranges from 1 to 5], the animal was active, with 
pink mucous membranes and normothermia. The cow 
had edema of the dewlab, engorgement of the vessels 
of the face, jugular veins, ocular conjunctiva edema, 
stasis test and positive jugular pulse, mucopurulent 

nasal secretion in both nostrils and tachycardia (heart 
rate, 85 beats per minute). With the exception of the 
slightly tense abdomen and faeces softened, changes 
in the another systems were not evidenced. Although 
the reticulum pain tests were negative, the initial diag-
nostic suspicion was of reticular traumatic pericarditis, 
and the therapeutic protocol was monitored daily, 
flunixin meglumine¹ [Flunixin injetável, 1.1 mg kg-1, 
intramuscular] and florfenicol2 [Floroxin 30%, 20 mg 
kg-1, intramuscularly, 3 times every 48 h].

Blood samples were collected by jugular 
venipuncture in Vacutainer siliconized tubes contain-
ing 10% EDTA (Vacuette®)3 for measurements of 
blood count, total plasma protein (TPP), and plasma 
fibrinogen [11]. The complete blood count revealed 
hypoproteinemia of 4.2 g/dL (reference range: 7-8.5); 
hypofibrinogenemia of 200 mg/dL (reference range: 
300-700); thrombocytopenia of 186,000/μL (refer-
ence range: 200,000 - 730,000), and neutrophilia with 
4.644/μL (reference range: 600-4000). The cow also 
presented presence of Anaplasma sp. in the blood 
smear and icteric plasma.

The examination of rectal palpation revealed in 
the right flank an irregular-sized parenchymal structure 
with enlarged and palpable pain. Thus, by location and 
texture, it was suspected that the structure in ques-
tion was a liver or kidney. The creatinine dosage [13] 
(0.77 mg/dL) discarded renal damage, and persistent 
hypoproteinemia (4.2 g/dL, 5g/dL) strengthened the 
suspicion of hepatic impairment.

In view the deterioration of the clinical condi-
tion and the suspicion of hepatic impairment such as 
hepatic insufficiency, hepatitis or hepatic abscess, we 
opted for a right exploratory laparotomy [25].

The surgery confirmed the presence of various 
granulomas throughout the liver, a non-luster organ, 
bulging edges with erosions and deposition of fibrin 
on the surface, confirming liver dysfunction. Necropsy 
revealed engorged vessels in the subcutaneous tissue of 
the abdominal wall, ascites and hydrothorax. Presence 
of fat deposits in the omentum and mesentery. In addi-
tion, multiple nodules in the lymph nodes and lungs, 
and a small area of adhesion between the liver and the 
abdominal cavity was observed (Figure 1A). It also had 
a focally extensive mass 30 cm in diameter in the liver, 
and multiple nodules of varying sizes (Figure 1B). The 
surface of the nodules was irregular, of a yellowish-
white color and crackling at the cut (Figure 1C e 1D). 
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Fragments of nodules in the liver, lung and lymph 
nodes were collected, fixed in 10% formaldehyde and 
routinely processed and stained with hematoxylin and 
eosin (HE) for histopathological evaluation.

Microscopic examination of the nodules 
showed tumor masses that consisted of hepatocyte-like 
cells with round nuclei; fragmented chromatin with 
evident nucleolus; discrete to moderate cytoplasm, and 

eosinophilic to pale (Figure 2A). The cells were ar-
ranged in the form of strands or in clusters delimited by 
a band of connective tissue with frequent mitoses. As a 
consequence of the compression of the various nodules, 
there were areas of necrosis and hemorrhage in the 
hepatic parenchyma (Figure 2B). In panoptic staining, 
predominance of small cells, evident nuclei (probably 
lymphocytes) and few cells of evident cytoplasm, some 

Figure 1. Macroscopic examination of the liver of a cow with CHC. A- Area of adhesion between the border of the liver and the abdominal wall. B- Liver 
with multiple nodules of varying sizes and irregular surface C- liver at the cut evidencing nodules that deepened and evidenced crackling. D- Cutting 
surface of liver tumor mass with irregular white - yellowed areas interspersed with fibrous tissue and areas with necrosis and hemorrhage.

Figure 2. Histopathological examination of a cow with HCC. A- Color difference in hepatocyte cytoplasm (arrow) indicating possible cellular degenera-
tion [HE; Obj.100x]. B- Tumor mass (MT) compressing the hepatic parenchyma (PH) [HE; Obj.100x].
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of them, possibly hepatocytes. There was no presence 
of resistant acid alcohol bacilli in the Ziehl-Neelsen 
staining, ruling out the suspected tuberculosis, the main 
cause of lymphadenopathy in dairy cattle.

Based on the clinical, anatomopathological, 
and histopathological findings, the tumor was diag-
nosed to be a hepatocellular carcinoma with nodular 
pattern presenting with metastases to the lung and 
lymph nodes.

DISCUSSION

In bovines, HCC must be differentiated 
from other diseases that progressively lose weight 
and alterations of the digestive and cardiovasculares 
systems, especially reticulum traumatic pericarditis; 
tuberculosis associated with Mycobacterium bovis; and 
lymphomas associated with enzootic bovine leukosis 
virus [2,19,27].

By the non-selective appetite and topographic 
anatomy of cattle, the reticulopericarditis traumatic 
should be considered as a differential diagnosis, even 
if the evidence of pain is negative [19].

Although the clinical condition of HCC, bovine 
leukosis and tuberculosis is similar, the histological 
appearance between them is quite different. In leukosis, 
it is common to observe clusters of neoplastic lym-
phocytes in organs [23], while in bovine tuberculosis 
it is possible to observe the presence of resistant acid 
alcohol bacilli in Ziehl-Neelsen staining, indicating 
the presence of Mycobacterium bovis [3], which was 
negative in the present report.

Unfortunately, a large part of the diagnosis of 
HCC in cattle is perfomed out postmortem, consisting 
mostly of incidental findings in the slaughterhouses 
[5,7,12], with few reports on the clinical conditional of 
the animal. Consistent with the scarce reports available 
in the literature [6,16], the main complaint of the owner 
of this report was progressive weight loss.

Although histopathology is the definitive 
diagnosis of this neoplasm, complementary tests such 

as hemogram, biochemistry, ultrasonography and uri-
nalysis assist in the investigation of the case [9]. The 
biochemistry is a valuable test, since in bovines with 
HCC it is possible to observe serum increase of the 
liver enzymes [6], however, due to technical problems it 
was not possible to perform in this case. In the present 
study, severe hypoproteinemia, hypofibrinogenemia 
and thrombocytopenia were indicative of hepatic 
impairment [22].

According to macroscopic and histological 
pattern, the neoplasia of the present report can be 
classified as nodular and solid [8]. Metastases were 
observed in the lungs and lymph nodes, confirming 
what [2] affirm that these structures are the main targets 
for spreading the tumor.

From the authors’ knowledge, the current paper 
is the first report of bovine death by HCC in Bahia to 
date. In this region liver tumors are not frequent, and 
most of the descriptions are related to the incidental 
findings of slaughterhouses [24]. However, the possibi-
lity of aflatoxin involvement in the carcinoma etiology 
of the present case can not be ruled out, since corn was 
part of the diet provided to the animal, and in Bahia 
have reports of contamination by this fungus in cereals 
used in animal feed [1,20].

The HCC, despite being of rare occurrence, 
should be considered in the differential diagnosis of 
progressive weight loss, appetite reduction, edema and 
hypoproteinemia in cattle. The anatomopathological 
pattern was conclusive for the diagnosis of nodular and 
solid hepatocellular carcinoma. Neoplasms of this type 
are often associated with metastases, making the prog-
nosis unfavorable and might lead to animals’ deaths.
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