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Lymphosarcomais a round cell tumor which has hematolymphoid origin1. 
It is the second most common tumor in cattle after squamous cell carcinoma. 
Bovine lymphosarcoma has been categorized into two forms: Sporadic Bovine 
Leukosis (SBL), which has an unknown etiology and Enzootic Bovine Leukosis 
(EBL), which is caused by infection with BLV (Bovine Leukemia Virus)2. Further, 
SBL is commonly divided into three types:  juvenile/ calf, thymic and cutaneous 
which mainly affects the bovine population under 3 years old while EBL is 
mostly found in dairy cows and is contagious with a peak incidence in mature 
animals above 3 years of age3.

Juvenile form mainly occurs in calves up to 6 months of age and characterized 
by multicentric lymphadenopathy4. The thymic form of SBL mainly affects 
the animals of 6-24 months and its clinical symptoms vary according to the 
tumour’s location and size which is characterised by thymus involvement, 
cervical enlargement, bloating, dyspnoea, tachycardia, jugular distention, fever 
and forequarters edema5. In skin or cutaneous form, dermal plaques of diameter 
1-5cm can be observed on the neck, rump, back and thigh which can be found 
in animals up to 30 months of age3. The cases which do not fit into these forms 
are classified as atypical subtype of sporadic bovine leukosis6. 

The present communication case report described the pathomorphological 
diagnosis of atypical subtype of sporadic bovine leukosis in an adult crossbred 
bull, which was not fit in any category of sporadic bovine leukosis based on 
presence of mass, criteria of age, gross, cytological, histopathological and 
immunohistochemical findings. 

Carcass of a crossbred bull aged nine years old was presented to the post 
mortem facilityof Department of Veterinary Pathology, Guru Angad Dev 

Veterinary and Animal Sciences 
University, Ludhiana with a 
history of fever and enlarged 
lymph nodes. A blood sample 
was collected from the animal 
at the time of its presentation 
to the Outpatient Department 
of the Large Animal Clinics, 
GADVASU, prior to its death. 
Total leukocyte count (TLC) and 
hemoglobin (Hb) weredone by 
automatic haematology analyser 
machine (Orphee Mythic 18-VET) 
and differential leukocyte count 
was done manually after staining 
blood smear with Leishman 
stain7. A thorough  necropsy 
was conducted and various 
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ABSTRACT
In the present study, a bull aged nine years with a history of fever and enlarged lymph nodes (LNs) was presented to the 

post mortem facility  of Department of Veterinary Pathology, Guru Angad Dev Veterinary and Animal Sciences, University 
thorough necropsy examination revealed enlargement of prescapular, bronchial and mesenteric lymph nodes with loss of corti-
comedullary differentiation and yellow creamish surface with haemorrhages. An interesting solitary hard mass was found near 
the right kidney. Cytological examination of LNs and hard mass revealed anaplastic changes in lymphoid cells. Histopathological 
examination of affected LNs and hard mass revealed medium to large sized lymphocytes with few mitotic figures that replaced 
the follicles and sinuses. Moreover, these neoplastic cells of LNs and hard mass were found to be immunopositive with CD3 
antibody only and immunonegative with PAX-5 and BLV p24 (capsid protein) antibodies suggesting a case of sporadic bovine 
leukosis. However, the intriguing aspect of present case was that, neither the thymus nor the skin was affected along with the 
presence of atypical hard mass, indicating that it does not fall under either of the categorization of sporadic bovine leucosis. 
.Hence, the present case based on age, gross, cytological, histological and immunohistochemical findings, was classified as an 
atypical form of Sporadic Bovine Leukosis. 
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μl respectively. Therefore, 
h e m a t o l o g y  r e v e a l e d 
leukocytosis with absolute 
lymphocytosis.

Grossly, prescapular 
(11cm length and 8.5cm 
width) ,  bronchial  (9cm 
length and 6.9cm width) 
and mesenteric (20.1cm 
length and 7.6cm width) 
lymph nodes were enlarged 
( F i g .  1 A ,  1 B ,  1 C ) .  O n 
cutting the lymph nodes, 
the gross corticomedullary 
differentiation was found 
to be lost with pale yellow 
to reddish discoloration 
(Fig. 2). The kidneys were 
slightly congested and one 
interesting solitary hard mass 
of 27cm length and 17cm 
width was seen near right 
kidney (Fig. 3). The mass 
had yellowish discoloration 
with haemorrhages on their 
cut surfaces.  Liver was 
enlarged with round edges 
and multiple sterile cysts 
were observed on lungs, liver 
and spleen. Moreover, the 
spleen revealed petechiae on 
its surface and lungs showed 
emphysema as crepitating 
sounds were evident by 
tactile sensation. 

Cytological examination 
of the impression smear 
from lymph node revealed 
medium to large s ized 
population of lymphocytes 
(89.29μm to 160.36μm in size) 
having large nucleus varying 
from 82.85μm to 157.08μm 
with prominent nucleoli of 
varying sizes (15.85μm to 
24.26μm), coarse aggregated 
chromatin and less cytoplasm 
with basophilic intensity 
suggesting lymphoma. Mean 
± S.E of cell size, nucleus 
size and nucleolus size were 
108.83 ± 7.16, 107.66 ± 5.90 
and 19.57 ± 1, respectively. 
In some areas, two to four 

Fig. 1. Enlarged Prescapular (A), Bronchial (B) and Mesenteric (C) Lymph nodes

Fig. 2. Cutting of lymph node showed loss of corticomedullary differentiation and pale yellow sur-
face with haemorrhages; Fig 3. Solitary hard mass with 27cm length and 17cm width near kidneys.

gross findings were recorded. Impression smears were made by taking cytological 
samples from enlarged lymph nodes (prescapular, bronchial and mesenteric lymph 
nodes) and hard mass found in the abdominal cavity near the right kidney on a clean 
glass slide. All impression smear were stained with Leishman stain. Representative 
tissue samples were collected viz., lymph nodes, liver, spleen, lungs and hard 
mass in 10% neutral buffered formalin for histopathological analysis. The tissue 
sections of 5μm thickness were cut with a rotary microtome (Leica) and stained 
with the standard Haematoxylin and Eosin method8. For confirmatory diagnosis 
immunohistochemistrywas performed by using CD3 antibody (Pathnsitu, Polyclonal 
antibody, Ready to use), PAX-5 antibody (Invitrogen, Monoclonal antibody and 
Dilution 1:250) and monoclonal antibodies against the p24 protein of the bovine 
leukemia virus capsid with a dilution of 1:500 (VMRD, Pullman, WA, USA)9. Antigen 
labelling was performed by using DAB (3, 3-diaminobenzidine) solution (Vector, 
ImmPACT peroxidase substrate kit, USA) for visualizing the antigen-antibody-
peroxidase reaction. All the images were taken by using an Olympus Microscope 
(BX51).

On clinical examination, an animal was found to be suffering from fever and 
enlarged lymph nodes. Haematological examination revealed 9.5 g/dl of Hb and 
14900/ μl TLC with a differential count of 68% lymphocytes and 32% neutrophils. 
Resultant absolute count of lymphocytes and neutrophils were 10132/μl and 4768/ 
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fibrous tissue in a lymph node 
suggesting desmoplasia.
Moreover, the tissue section 
of solitary mass seen in 
the abdominal cavity near 
right kidney also revealed 
similar neoplastic changes 
(Fig. 5B), which led to the 
conclusion that this mass also 
represented lymphosarcoma. 
The histology of this mass 
wa s  f u l l y  a l t e r e d  a n d 
only neoplastic cells were 
observed. Liver, spleen and 
lungs revealed sterile cyst 
showing a thin, fibrous 
capsule on the outside and a 
single layer of cuboidal tissue 
inside. There was lymphoid 
depletion and hemosiderosis 
in spleen. Lungs revealed 
severe dilatation of alveoli 
suggesting emphysema. The 
thymus was not located as due 
to the animal’s age, it might 
have involuted. Further, 
I m m u n o h i s t o c h e m i c a l 
staining of the lymph nodes 
and solitary hard mass 
showed immunopositivity 
with CD3 antibody only (Fig. 
6A, 6B). No immunoreactivity 
wa s  f o u n d  w i t h PA X - 5 
antibody (Fig. 7A, 7B) and 
BLV viral capsid protein p24 
(Fig. 8A, 8B). 

I n  t h e  p r e s e n t 
c a s e ,  c y t o l o g i c a l  a n d 
h i s t o p a t h o l o g i c a l 
examination of lymph node 
and hard mass discovered 
that the animal was suffering 
from lymphosarcoma or 
malignant lymphoma 10. 
Further, the confirmatory 
diagnosis  was done by 
i m m u n o h i s t o c h e m i c a l 
s t u d i e s  t h a t  r e v e a l e d 
i m m u n o r e a c t i v i t y  o f 
neoplastic cells with CD3 only 
which is a membrane T-cell 
marker suggesting T-cell 
origin of neoplastic cells11 and 
no immunoreactivity was 
found with PAX-5 antibodies 

Fig 6. Immunoreactivity with CD3 by neoplastic cells in lymph node (Bar=100µm) (A) and solitary mass 
(B) (Bar=10µm).

Fig. 4. Cytological examination of impression smear of mesenteric lymph node (A) and solitary 
mass (B) near kidney revealed uniform population of lymphoblasts having large nucleus with 
prominent multiple nucleoli (yellow arrow) and small basophilic cytoplasm, mitotic figures (red 
arrow) and lymphoglandular bodies (blue arrow) suggesting lymphoma (Leishman, Bar=10µm)

Fig 5. Lymph node (5A) and Solitary mass (5B) revealed small to medium sized neoplastic cells and lym-
phoblasts (H&E, Bar=100µm).

mitotic figures were also observed (Fig. 4A). Further, impression smear from 
the solitary hard mass revealed similar changes such as medium to large sized 
lymphoblasts, with large nucleus, prominent nucleoli and coarsely aggregated 
chromatin (Fig. 4B).

Histopathological examination of enlarged lymph nodes revealed small to 
medium sized lymphocytes and lymphoblasts with neoplastic characteristics viz., 
pleomorphic nucleus, karyomegaly, prominent nucleoli and coarse chromatin with 
few mitotic figures. These cells totally replaced the normal lymphoid follicles and 
sinuses of the lymph nodes (Fig. 5A). The neoplastic cells were separated by thin 
connective tissue and nucleus was surrounded by a thin margin of pale eosinophilic 
cytoplasm. A widespread sclerotic area was detected with marked proliferation of 
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which is expressed by B-lymphocytes12. 

Moreover, no viral isolate was found by using BLV 
capsid protein p24 antibody that revealed lymphoma in 
aged bull was not induced by bovine leukemia virus i.e., 
EBL form13. Therefore, it was confirmed that the animal 
was suffering from sporadic bovine leukosis. 

According to previous reports, T-cells are primarily 
involved two forms of sporadic bovine leukosis viz., 
thymic and cutaneous form which primarily affects 
young animals i.e., up to 30 months of age14. However, 
the intriguing aspect of present case was that, neither the 
thymus nor the skin was affected, indicating that it does 
not fall under either of these forms of sporadic bovine 
leukosis. The third category of SBL is juvenile form 
that is seen up to six months of age with multicentric 
lymphadenopathy and B-cell involvement3. Although 
multicentric lymphadenopathy with T-cell involvement 
was evident in the present case, but, the curious turning 
point was the bull’s age which was nine years that 
precluded it from being classified as a juvenile form.

Therefore, the present case deviated from the 
classification of SBL and classified as atypical subtype 
of SBL. Moreover, along with the age factor, a solitary 
hard mass of unknown origin due to its altered histology 
found in the abdominal cavity showing features of 
lymphosarcomaalso representing an atypical form of 
sporadic bovine leukosis. The comparable results of 
hard mass with the lymph nodes might represent it 
as an enlarged mesenteric lymph node but it was not 
confirmed. Additionally, the lymphocytic leucocytosis of 
present case also corroborated the finding that the cancer 
was limited to lymph nodes and had not transformed into 
leukemic form as no bizarre lymphocytes were observed 
in the blood smear. 

Most of the cases of atypical SBL were reported in 
young animals15,16,17,18. Only one case of atypical SBL was 
reported in an adult cattle6. SBL is rarely detected and 
is estimated to affect one animal out of every 100,000 
cattle19. It is nontransmissible and noncontagious, and it 
normally exclusively affects young cattle typically those 
under a year old in a herd. 

Moreover, the fever in bull might be a paraneoplastic 
syndrome as neoplasia leads to release of various 
cytokines like IL-1, IL-6, IL-8 and INF-γ which are 
mainly responsible for affecting the thermoregulatory 
centre20 and concomitant secondary infections that was 
evident from increased total leukocyte count of present 
case. Bovine tuberculosis was ruled out as a differential 
diagnosis based on enlarged lymph nodes. However, 
the pathological examination revealed no evidence of 
tuberculosis and acid-fast staining came negative on 
impression smear taken from lymph nodes and their 
tissue sections. Cysts on liver, lung and spleen of present 

case was incidental finding that was investigated on 
histopathological examination for scolex of tapeworm 
Echinococcus granulosus but it was not found anywhere. 
Therefore, these cysts could be suggested as sterile 
cysts. Sporadic bovine leukosis remains a clinical and 
pathologic mystery despite recent attempts to gain a 
better understanding of the condition. In comparison to 
enzootic bovine leukosis, it is far less common.

In the present study, an aged adult bull presented 
with fever and enlarged lymph node was found to be 
suffering from lymphosarcoma  based on cytological and 
histopathological findings. Further, to confirm the form 
of lymphoma i.e., sporadic bovine leukosis or enzootic 
bovine leukosis, immunohistochemical analysis was done 
that revealed immunoreactivity with T-lymphocytes 
only describing the present case was of sporadic bovine 
leukosis. Nevertheless, the criteria of age and atypical 
hard mass with altered histology deviated the animal 
to not fall under any described categories of sporadic 
bovine leukosis. Hence, the present case based on age, 
gross, cytological, histological and immunohistochemical 
findings, was classified as an atypical form of Sporadic 
Bovine Leukosis. This was the first instance of atypical 
sporadic bovine leukosis in an adult cattle reported in 
India.
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