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Abstract 

 

A 10-year-old, female, mixed-breed cat was presented for necropsy with history of incoordination, circling and 

nystagmus or fixed gaze. Grossly, slight asymmetry was observed in the right telencephalic hemisphere, mainly in the 

pyriform lobe. Histologically, sheets of small round neoplastic cells were observed in the pons, midbrain, thalamus and 

in the subcortical white matter of the parietal, occipital and pyriform lobes. Neoplastic cells were strongly labeled with 

anti-CD3 antibody by means of immunohistochemistry. Anti-BLA36, CD79a and MAC387 failed to label the 

neoplastic cells. Based on the histopathological findings and on the immunohistochemical results, a diagnosis of 

primary brain T-cell lymphoma was made. 
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Introduction 

 

Intracranial tumors are less common in cats 

than in dogs (14). Lymphoma in cats is commonly 

associated with feline leukemia virus (FeLV) and feline 

immunodeficiency virus (FIV) infections (2) but is 

infrequently described in nervous system (CNS) of this 

species (4, 8, 10, 13). Lymphomas affecting the CNS 

usually are part of a multicentric disease in dogs and 

cats (14). An association between immunosuppressive 

disorders and primary brain lymphomas has been 

recognized in humans (5). In cats and humans, most 

primary CNS lymphomas are B-cell tumors (3, 9, 10, 

13) and T-cell neoplasms are rarely described (4, 8). 

Age, breed and sex predilections have not been 

determined (6). 

 

Case report 

 

This report describes the pathological and 

immunohistochemical findings of a primary brain T-

cell lymphoma in a 10-year-old, female, mixed-breed 

cat submitted for necropsy with a clinical history of 

seven days of incoordination, circling and nystagmus or 

fixed gaze. 

Grossly there was slight asymmetry of the 

right telencephalic hemisphere, mainly in the pyriform 

lobe. Additionally, the natural and cut surfaces of the 

liver presented numerous white punctiform areas. 

Samples of multiple organs, including brain, spinal 

cord, lung, heart, spleen, liver, kidney and mesenteric 

and mediastinal lymph nodes, were sampled and fixed 

in 10% buffered formalin. The tissues were processed 

by routine methods for histopathological evaluation and 

stained with hematoxylin and eosin. In order to 

establish a final diagnosis of the neoplasm, the 

following antibodies were applied in appropriate 

dilutions on the brain sections: CD3 (polyclonal, 1:200) 

(Anti-human T cell and anti-human CD79αcy [M7051] 

antibody, Dako, Glostrup, Denmark), CD79a
a
 

(monoclonal, 1:50) (Anti-human T cell and anti-human 

CD79αcy [M7051] antibody, Dako, Glostrup, 

Denmark), BLA36 (monoclonal, 1:200) (Anti-B 

Lymphocyte [A0452] antibody from ascites fluid, 

Biogenexm, San Ramon, CA, USA), MAC387 

(monoclonal, 1:200) (Anti-human myeloid/histiocyte 

[M0760] antibody, Dako, Carpinteria, CA, USA), 

FeLV (monoclonal, 1:200) (Anti-FeLV gp70 [C11D8] 

antibody, Custom Monoclonal Antibodies, Sacramento, 

CA, USA) and feline infectious peritonitis (FIP) virus 

(monoclonal, 1:1000) (Anti-FIP [FIPV3-70] antibody, 

Custom Monoclonal Antibodies, Sacramento, CA, 

USA). Immunohistochemistry (IHC) sections were 

counterstained with Mayer’s hematoxylin. Positive 
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controls for IHC consisted of normal cat lymph nodes 

for the round cell markers (CD3, CD79a, BLA36 and 

MAC387) and lymph nodes of cats infected with FeLV 

and FIP virus. For negative controls, the primary 

antibodies were replaced with PBS. AP polymer 

(UltraVision ONE Large Volume Detection System, 

Thermo Scientific, Fremont, CA, USA) and alkaline 

phosphatase (Vector Red Alkaline Phosphatase, Vector 

Laboratories, Burlingame, CA, USA) were used as the 

detection system. In addition, formalin-fixed paraffin-

embedded sections of the brain were submitted for 

identification of FeLV viral particles by real-time PCR 

as previously described (12). 

Microscopically, aggregates of small 

neoplastic round cells expanded areas of the pons, 

midbrain, thalamus and subcortical white matter of the 

parietal, occipital and pyriform lobes (Fig. 1). These 

cells presented typical lymphoid or plasmacytoid 

morphology. In some regions, neoplastic cell 

aggregates coalesced to form extensive sheets. In these 

areas, some arterioles presented moderate fibrinoid 

degeneration (Fig. 2). The neoplastic cells had 

moderate pleomorphism, scant cytoplasm and 

hyperchromatic nuclei. One to three mitoses were 

observed per high power field. Neoplastic lymphocytes 

were also present in multiple layers in the perivascular 

spaces and around the mesencephalic aqueduct and 

third ventricle. Except for the liver, which showed 

marked centrilobular degeneration of hepatocytes, the 

other tissue samples were unremarkable and signs of 

the neoplastic infiltration were found nowhere other 

than the brain. At IHC evaluation, the neoplastic cells 

had strong diffuse cytoplasmic labeling for CD3 (Fig. 

3). There was no labeling in the tumor cells for CD79a 

(Fig. 4), BLA36, MAC387, FIP viral and FeLV 

antibodies. PCR for FeLV was negative.  

Based on the morphologic and 

immunohistochemical findings, a diagnosis of primary 

brain T-cell lymphoma was made. 

 

 
Fig. 1. Thalamus, cat, primary brain T-cell lymphoma. 

Multifocal to coalescent aggregates of neoplastic round 

cells. Hematoxylin and eosin, 10X. 

 

 
Fig. 2. Thalamus, cat, primary brain T-cell lymphoma. 

Arterioles present moderate fibrinoid degeneration in an 

area with marked neoplastic infiltration. Hematoxylin 

and eosin, 20X. 

 

 
Fig. 3. Thalamus, cat, primary brain T-cell lymphoma. 

Neoplastic cells are strongly immunoreactive for CD3. 

Mayer’s hematoxylin counterstain. Bar = 50 µm. 

 

 
Fig. 4. Thalamus, cat, primary brain T-cell lymphoma. 

Neoplastic cells are negative for CD79a. Mayer’s 

hematoxylin counterstain. Bar = 20 µm. 
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Discussion 

 

The diagnosis of brain tumors can be 

challenging in cats. Clinical signs are variable, 

dependent on the location of the neoplasm and 

frequently have an insidious onset (4). In the cat of this 

report, the anatomic location of the tumor was likely 

responsible for the clinical signs observed since the 

parietal and occipital lobes of the cortex and brain stem 

were affected. The microscopic pathologic findings 

described in this report may be related to the visual and 

locomotion disturbances observed clinically; 

incoordination, circling, nystagmus and fixed gaze can 

be associated with tumor lesions in telencephalus or 

diencephalus, brain stem or telenchephalus, brain stem 

and midbrain, respectively (7). 

In some of the previously published cases of 

primary CNS lymphoma, gross lesions were absent or 

at least not grossly appreciated (4), as in the present 

report. In other descriptions, masses or nodules were 

observed in thalamus (9), parietal lobe (10) or spinal 

cord (14). Dilations of the central canal of the spinal 

cord and lateral and third ventricles were observed in a 

primary CNS T-cell lymphoma with periventricular 

spread (8). Microscopically, lymphomas of the CNS in 

cats affect both the spinal cord (2, 14) and brain 

including leptomeninges, thalamus, hypothalamus, 

telencephalon, olfactory bulb and mesencephalic 

aqueduct (4, 9, 14). In the present case, the neoplasm 

affected the telencephalic lobes, diencephalon and brain 

stem. Fibrinoid degeneration was observed in arterioles 

in the areas heavily infiltrated by neoplastic 

lymphocytes. This microscopic finding has not been 

previously described in primary CNS lymphomas of 

animals. Vascular lesions have been associated with 

CNS lymphomas in human. In these cases, lymphomas 

exhibiting angiotropic characteristics have been 

observed in both acquired immunodeficiency syndrome 

(AIDS) and non-AIDS populations (1, 11). 

Main differential diagnoses included 

multicentric lymphoma with metastasis to the brain and 

CNS infectious diseases of cats such as those seen with 

FIP virus or FeLV infection. Absence of neoplastic 

lesions in lymphoid organs such as spleen or lymph 

nodes excluded the diagnosis of multicentric 

lymphoma. Metastatic lymphomas generally affect the 

leptomeninges, choroid plexus and epidural space (6). 

These regions were not affected in the present case. 

Additionally, non-suppurative encephalomyelitis, 

degenerative myelopathy and vasculitis with 

pyogranulomatous inflammation of ventricles, 

ependyma, meninges, choroid plexus and adjacent 

tissues suggestive of FIV, FeLV and FIP infections, 

respectively, were not observed. 

In the present report, a rare case of primary 

brain T-cell lymphoma in a cat is described. Although 

some microscopic findings such as the presence of 

plasmacytoid cells in the sheets of neoplastic cells were 

suggestive of B-cell lymphoma, the IHC results were 

consistent with brain T-cell lymphoma. The 

immunohistochemical evaluation was essential to 

confirming the diagnosis. 
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