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Abstract 

 

A case of sporadic multicentric lymphoma in a Nelore calf is reported. Anatomic presentation, age of affected 

animal, and cytology done on fine needle aspiration biopsy from lymph node supported a presumptive clinical diagnosis. At 

necropsy there were multiple cream or white soft to firm masses of varying sizes, affecting lymph nodes, kidneys, 

myocardium, liver, retrobulbar tissues, lymph nodes, bone marrow, spleen, and dura mater; with a mitotic index of 90%. A 

tentative classification of the neoplasm as lymphoblastic lymphoma was made based on immunohistochemistry. 
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Introduction 

 

Lymphoma (bovine lymphoma, bovine 

lymphosarcoma, bovine leukosis) is the most common 

cause of neoplasia affecting cattle (4). Bovine leukosis has 

been classified as either enzootic bovine leukosis (EBL) or 

sporadic bovine leukosis - SBL - (Table 1) (1-5, 8). EBL is 

an infectious disease with a worldwide distribution and a 

long incubation period (1). Usually occurs in cattle over 

three years of age and most affected cattle are 5-8 yeas (7); 

it affects several animals in an individual herd. The 

infection by a transforming retrovirus, bovine leukemia 

virus (BLV), is associated with the condition (1) and 

antibodies against this specific virus can be detected in the 

serum of affected cattle (10).  

The etiology of SBL is unknown. It occurs in 

young cattle usually under one year of age. It is non 

contagious, non-transmissible and usually occurs as a 

single case in a herd. Although occasional reports suggest 

that some sort of virus can be the cause of SBL, viral 

etiology was never confirmed (3, 5, 8). Three forms of 

SBL have been described (Table 1): (a) A juvenile 

multicentric form with generalized lymphadenopathy and 

involvement of several organs occurs in 5-6-month-old  

 

 

 

 

calves; (b) An adolescent-thymic form is observed in 1-2-

year old calves; and (c) a cutaneous form affects adult 

cattle of all ages (mainly  2 years of age) with localized 

skin lesions and occasional generalized lymphadenopathy 

(1). The juvenile and thymic forms usually cause death 

within four to six weeks of the first clinical signs. 

Regression of the tumors sometimes has been reported for 

the cutaneous form (2). 

 

Case report 

 

A 4-month-old calf developed apathy and bilateral 

exophthalmos, which was more severe in the right eye 

(Fig. 1). The calf was presented to the Veterinary Hospital 

of the FAMEZ/UFSM on January 9, 2014. It was the only 

bovine affected in a herd of 200 Nelore cattle in a farm in 

the municipality of Campo Grande (20º26’34” South and 

54°38’47” West) in the state of Mato Grosso do Sul. At the 

physical exam, a body condition score of 3 (9) was 

attributed to the calf. Pallid mucous membranes, sternal  
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Table 1. Classification of bovine leucosis.  

Anatomical distribution Category of affected cattle Epidemiology BLV* 

Multicentric Adult Enzootic + 

Multicentric Juvenile 6-5y.o. Sporadic - 

Cutaneous Adult Sporadic - 

Thymic Adolescent (1-2 y.o.)** Sporadic - 

*BLV = Bovine leukemia virus; **y.-o. = year-old 

 

recumbency, absence of ruminal movements, and 

lymphadenomegaly were observed. The right ocular globe 

was perforated and there was myiasis in the third eyelid. 

Complete blood cell count performed at two occasions 10 

days apart from each other revealed normochromic 

normocytic anemia and thrombocytopenia. Cytology done 

on sample collect by fine needle aspiration biopsy of an 

affected lymph node revealed medium and large 

lymphocytes with prominent nucleoli and frequent mitosis. 

The serum was tested for BLV antibodies by an agar gel 

immunodiffusion commercial kit (Tecpar, Curitiba, PR, 

Brazil) using a procedure recommended by the OIE 

Terrestrial Manual 2012, chapter 2.4.1.1 (enzootic bovine 

leukosis). The test resulted negative. The calf was 

humanely euthanatized due to poor prognosis.  

 

 
Figure 1. Nelore calf. Sporadic multicentric lymphoma. 

Tumor in the retrobulbar tissues produces exophthalmos. 

 

At necropsy neoplasm consisted of cream or white 

soft to firm multicentric masses of varying sizes. The 

larger one was located in the thoracic inlet (Fig. 2) 

affecting the thoracic lymph nodes which coalesce in a 

large (15 cm in diameter) whitish homogenously mass 

(Fig. 3). Other anatomical sites involved were the kidneys 

(Fig. 4), myocardium, liver, retrobulbar tissues, lymph 

nodes, bone marrow, spleen and dura mater. The dura-

mater at the tentorium cerebelli was thickened by tumor 

cell infiltration (Fig. 5). Bone marrow was obliterated by 

neoplastic growths similar to the ones previously 

described.  

Microscopically the tumor cells were neoplastic 

lymphocytes distributed in sheets obliterating partially or 

completely the architecture of the organ (Fig. 6). The 

phenotype of tumor cells was the same in all anatomic  

 

sites. Immunohistochemistry tests were positive for Tdt 

and the proliferation index of the tumor was 90% as 

measured by ki-67 (MIB1 clone). The positivity for Tdt 

raises the possibility of this tumor being the equivalent of 

lymphoblastic lymphoma of human beings. 

 

 
Figure 2. Nelore calf. Sporadic multicentric lymphoma. A 

large tumor is present in the thoracic inlet. 

 

 
Figure 3. Nelore calf. Cut surface of the mass in Fig. 2. 

Note the homogenous cream whitish neoplastic tissue. 

Sections of arteries of the base of the heart can be seen 

embedded in the neoplasm. 

 

The diagnosis of SBL in this case was base in the 

multicentric distribution of the lesions and on the age of 

the calf. The absence of antibodies for BLV is a clear 

evidence that the tumor should not be include in the 

enzootic infectious transmissible form. Although the 

distribution of tumors in SBL is somewhat similar to that 

in multicentric form of the adult EBL, some morphological  
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Figure 4. Nelore calf. Kidney. Sporadic multicentric 

lymphoma. Notice round prominent whit neoplastic foci in 

both kidneys. 

 

 
Figure 5. Nelore calf. Cerebellum. Sporadic multicentric 

lymphoma. The dura-mater at the tentorium cerebelli 

thickened by tumor infiltration. 

 

 
Figure 6. Nelore calf. Myocardium. Sporadic multicentric 

lymphoma. Microscopically the tumor consisted of 

neoplastic lymphocytes distributed in sheets and 

obliterating partially or completely the architecture of the 

organ. HE. 40x. 

 

differences exist: In SBL there is a preference for tumors 

to affect hematopoietic organs as the bone marrow and 

spleen as was the case of the calf from this report. It is 

possible that the bone marrow obliteration by the tumor 

was the cause for the myelophtisis anemia and 

thrombocytopenia. Myelophthisis refers to the 

displacement of hemopoietic bone-marrow tissue either by 

fibrosis, tumor or granulomas (10). 
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