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RESUMO.- [Linfoma no sistema nervoso de felinos: 
aspectos patológicos, imuno-histoquímicos e etiológicos 
em 16 gatos.] Os aspectos patológicos, imuno-histoquímicos 
(IHQ) e etiológicos do linfoma envolvendo o sistema nervoso 
de felinos foram analisados através de um estudo retrospectivo 
(período de 2004-2017) no Estado do Rio Grande do Sul, 
Brasil. O envolvimento do sistema nervoso foi observado 
em 16 (12,2%) dos 125 felinos com linfoma desse estudo e 

afetou principalmente, jovens com idade mediana de 24 meses. 
A grande maioria dos casos o linfoma era secundário no 
sistema nervoso central e somente em três gatos o linfoma 
foi primário do sistema nervoso. Na IHQ, 14 (87,5%) casos 
foram positivos para FeLV, seis (37,5%) para FIV, e um foi 
negativo para ambos. A distribuição do linfoma no sistema 
nervoso foi em 8/16 felinos na medula espinhal, 7/16 no 
encéfalo e em 1/16 em nervos e gânglios paravertebrais 
(neurolinfomatose). Na medula espinhal, o padrão do linfoma 
foi exclusivamente extradural e frequentemente focal (6/8), 
localizadas nos segmentos lombares (3/6), sacrais (1/6), 
torácicos (1/6) e cervicais (1/6). No encéfalo, os padrões 
neuroanatômicos observados foram: linfomatose leptomeningeal 
(4/7), coroidite linfomatosa (2/7), linfoma intradural (1/7). 
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The pathological, immunohistochemical (IHC), and etiological features of lymphoma 
involving the nervous system (NS) in cats were analyzed through a retrospective study 
(2004-2017) in Rio Grande do Sul State, Brazil. The NS involvement was observed in 
16 (12.2%) of 125 felines with lymphoma. Young cats were mainly affected, with a median 
of 24 months old. Most cases were secondary central NS lymphoma, whereas in three cats, 
the NS involvement was primary. IHC revealed 14 (87.5%) FeLV-positive, six FIV-positive, 
and one FeLV/FIV-negative cats. Distribution of feline lymphoma in the NS was 8/16 in 
the spinal cord, 7/16 in the brain, and 1/16 in the paravertebral nerves and ganglia 
(neurolymphomatosis). The lymphoma pattern in the spinal cord was exclusively extradural, 
often focal (6/8), and located in the lumbar (3/6), sacral (1/6), thoracic (1/6), and cervical 
segments (1/6). Brain neuroanatomical patterns were: leptomeningeal lymphomatosis 
(4/7), lymphomatous choroiditis (2/7), and intradural lymphoma (1/7). The feline with 
primary neurolymphomatosis presented a marked thickening of paravertebral nerves and 
ganglia from the sacral region. B-cell lymphoma (75%) was often diagnosed, and diffuse large 
B-cell lymphoma (DLBCL) (11/16) was the main subtype. T-cell lymphoma (25%) was less 
commonly observed and was classified as peripheral T-cell lymphoma (PTCL) (3/16) and 
T-cell lymphoblastic lymphoma (T-LBL) (1/16).
INDEX TERMS: Feline, lymphoma, nervous system, immunohistochemistry, etiology, cats, neuropathology, 
FeLV, extradural lymphoma, leptomeningeal lymphomatosis, lymphomatous choroiditis, neurolymphomatosis, 
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No felino diagnosticado com neurolinfomatose primária, foi 
observado acentuado espessamento dos nervos e gânglios 
paravertebrais da região sacral. Os linfomas de células de 
células B (75%) foram os mais frequentes e o principal tipo 
foi o linfoma difuso de grandes células B (11/16). Os linfomas 
de células T (25%), menos observados, foram classificados 
como linfomas de células T periférico inespecífico (3/16) e 
linfoma linfoblástico T (1/16).

TERMOS DE INDEXAÇÃO: Linfoma, sistema nervoso, felinos, 
imuno-histoquímica, etiologia, gatos, neuropatologia, FeLV, linfoma 
extradural, linfomatose leptomeningeal, coroidite linfomatosa, 
neurolinfomatose, patologia.

INTRODUCTION
Lymphoma is one of the most common neoplasms in cats and 
typically young cats are affected, accounting for up to 90% of 
the hematopoietic tumors (Hardy 1981, Schmidt et al. 2010).

Lymphoma mainly arises from lymph nodes and less 
commonly from other sites, such as the spleen, liver, tonsils, 
gastrointestinal tract, and nasal cavity (Valli  et  al. 2017). 
Anatomically, multicentric, and alimentary lymphomas are the 
most common form of lymphoma (Reinacher 1989, Sato et al. 
2014, Valli et al. 2016).

The main current classification used for lymphomas 
was formulated by the World Health Organization (WHO), 
adapted for animals and applied for the classification of 
feline lymphomas (Vezzali  et  al. 2010, Valli  et  al. 2016). 
The main purpose of this classification system is to correlate 
histotypes (phenotypic and immunophenotypic) and biological 
behavior (Vezzali et al. 2010, Valli et al. 2017). Lymphoma 
is a common CNS neoplasm in cats affecting the spinal cord 
more than the brain (Troxel et al. 2003, Tomek et al. 2006, 
Marioni‑Henry et al. 2008).

Nervous system (NS) involvement occurs in approximately 
12% of cats with lymphoma and usually as part of a generalized 
disease (Lane  et  al. 1994, Marioni-Henry  et  al. 2008). 
Lymphoma has a wide range of distribution patterns in the 
feline NS. However, there are limited papers that classify 
feline lymphoma in the NS, especially those that correlate 
different patterns and types of lymphoma (Mandara et al. 
2016). Thus, the objectives of this study were to determine 
the epidemiological and anatomopathological aspects of feline 
lymphomas in the nervous system, in addition to classifying 
this neoplasm according to WHO, aiming to associate it with 
lymphoma distribution patterns in the NS.

MATERIALS AND METHODS
All post-mortem records of cats diagnosed with lymphoma were 
reviewed from January 2004 to January 2017, and cases with nervous 
system (NS) involvement were selected. All cats studied were from 
the metropolitan area of Porto Alegre, State of Rio Grande do Sul, 
Brazil. All data containing information were grouped, registered, 
and categorized according to age, breed, and sex. Additionally, 
gross distribution of lymphoma in the NS and extraneural sites 
were evaluated. The anatomic form was classified according to 
Gabor et al. (1998).

The anatomic distribution patterns of lymphoma in the central 
and peripheral NS were evaluated using histological slides stained 
with hematoxylin and eosin (HE) and characterized according to 
Mandara et al. (2016).

The classification of lymphoid neoplasms was carried out 
according to the system adopted by WHO as applied for use in animals 
(Valli  et  al. 2016). The NS tissue with neoplastic infiltrate were 
subjected to immunohistochemistry (IHC) for immunophenotypic 
analysis of neoplastic lymphocytes by applying primary antibodies 
CD79α (B-cell marker) and CD3 (T-cell marker). Additionally, FeLV 
and FIV IHC tests were carried out for the same tissues. The IHC 
technique was performed on tissue sections mounted on positively 
charged glass slides previously deparaffinized and dehydrated. 
The positive controls for IHC consisted of cat normal lymph node 
and spleen for lymphocyte markers (CD3 and CD79α) and previously 
tested lymph nodes from cats infected with the FeLV and FIV virus. 
Negative control sections were incubated with tris-buffered saline 
(TBS) in place of specific antibodies. Immunohistochemistry sections 
were counterstained with Harris hematoxylin. The data regarding 
techniques performed and antibodies employed is shown in Table 1.

RESULTS
Out of 125 cases of lymphoma, 16 (12.8%) exhibited NS 
involvement. Of the 16 cats, there were 9 females (56.3%) 
and 7 males (43.7%), 15 mixed breed (93.75%) and one 
Siamese. The ages ranged from 6 to 156 months, with 
a median of 24  months. According to anatomical forms, 
the feline lymphomas were classified into mixed (6/16), 
atypical (6/16), mediastinal (3/16), and abdominal (1/16). 
The  immunostaining was positive in 14 (87.5%) cases for 
the FeLV antigen, 6 (37.5%) cases for the FIV antigen, and 
1  was negative to both.

From the 16 cases of NS lymphoma, three were considered 
primary NS lymphoma and 13 secondary NS lymphoma 
(multicentric-form derived). The distribution of feline lymphoma 
in the NS was: spinal cord (8/16), brain (7/16), spinal nerves 
and paravertebral ganglia (1/16). Immunohistochemical 

Table 1. Antibodies and immunohistochemistry procedures

Antibody Antigen retrieval Dilution Detection method Chromongen
Mouse antifeline leukemia virus gp 70a 40 min/100oC

Tris EDTA buffer pH 9.0
1:500 MACH 4 AEC

Mouse antifeline immunodeficiency virus p24gaga 40 min/100oC
Citrate buffer pH 6.0

1:200 MACH 4 AEC

Mouse antihumam CD79αcyb 20 min/100oC
Tris EDTA buffer pH 9.0

1:100 MACH 4 DAB

Polyclonal rabbit antihuman CD3b 15 min/RT Protease XIV Ready-to-use MACH 4 AEC
a Bio-rad, b Dako; MACH 4 = Universal HRP-Polymer (Biocare), AEC = 3-amino-9-ethylcarbazole (Dako), DAB = 3,3’Diaminobenzidine (Dako), 
RT = room temperature.
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analysis revealed that 75% of the cases (12/16) had 
immunostaining for CD79α (B cell lineage), whereas 25% 
(4/16) had immunostaining for CD3 (T cell lineage). All CD79α+ 
cases were mature (peripheral) B-cell neoplasms, which were 
classified as diffuse large B-cell lymphoma (DLBCL, 11/16) 
and Burkitt’s-like lymphoma (BLL-1/16). The 11 DLBCLs 
were further subtyped as immunoblastic (DLBCL-I, 7/11), 
centroblastic (DLBCL-C, 2/11), and T-cell rich (2/11). The four 
CD3+ cases were classified as peripheral T-cell lymphoma 
unspecified (3/4, PTCLI, mature peripheral T-cell neoplasms) 
and T-lymphoblastic lymphoma (1/4, T-LBL, precursor T-cell 
neoplasm).

Spinal cord lymphoma (SCL)
All eight cases of SCL were positive for the FeLV antigen 

by IHC, of which, one was also positive for FIV. The ages 
ranged from 6 to 96 months with a mean with median of 
38.5 and 24 months, respectively. The primary CNS lymphomas 
were identified in two cats (12 and 48 months) owing to 
the exclusive presentation on the spinal cord. Both the cats 
were FeLV positive and one was also FIV positive by IHC. 
The remaining six cases were secondary lymphomas with 
NS presentation only in the spinal cord, except in one case, 
which was also observed in the encephalic leptomeninges. 
The abdominal lymph nodes (5/6) were the most frequently 
affected in secondary lymphomas.

Feline SCL was predominantly located extradurally in the 
epidural space and associated with the epidural fat. Grossly, 
the neoplastic masses varied in size, were irregular, soft, 
and with white or yellow coloration. Focal distribution was 
identified in six of the eight cats (Fig.1A) and often involved 
the lumbar segments (3/6), followed by sacral (1/6), thoracic 
(1/6), and cervical (1/6) segments. The two remaining cats 
presented a multifocal spinal cord involvement observed in 
all spinal regions (Fig.1B).

Three cases (two cases of primary NS lymphoma) presented 
progressive hemorrhagic myelomalacia and affected the 
lumbosacral segments (Fig.1C). The grey matter was mainly 
affected, involving the dorsal and ventral horns. Gross lesions 
in these cases were characterized by bleeding and soft areas, 
in addition to occasional cavitation.

Histology showed a diffuse neoplastic infiltrate distributed 
extradurally and without infiltration in the meninges and 
spinal cord (Fig.1D). The eight SCLs were divided into B-cell 
lymphoma (6/8) and T-cell lymphoma (2/8), classified as: 
BLL (1/8), PTCLI (2/8), and DLBCL-I (5/8). Spinal cord 
injuries secondary to epidural lymphoma compression 
occurred in 50% of the SCLs. The main injury was progressive 
hemorrhagic myelomalacia (3/8) affecting the lumbosacral 
portion and extended until the thoracic segments. This lesion 
was found predominantly in grey matter and characterized 
by extensive hemorrhagic areas, neutrophilic vasculitis, 

Fig.1. Feline lymphoma in the spinal cord. (A) Lymphoma in the cervical epidural space with focal distribution. (B) Lymphoma in the lumbar 
epidural space with multifocal distribution. (C) Extradural lymphoma extending to vertebral bodies and skeletal muscle. Hemorrhagic 
myelomalacia cranial to the tumor mass. (D) Extradural pattern of feline lymphoma in the spinal cord. HE, obj.10x.
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gitter cell infiltrate, and malacia. Necrotic neurons showed 
retraction, a hypereosinophilic cytoplasm, and pyknotic nuclei. 
In the remaining white matter, axonal spheroids, Wallerian 
degeneration, and neutrophil infiltration were observed.

Brain lymphoma
Brain lymphoma affected six cats with ages ranging from 

18 to 156 months with a mean and median of 41 and 24 months, 
respectively. Four cats were FeLV positive (Fig.2F), two were 
FIV/FeLV positive, one was FIV positive, and one was negative 
to both viral agents by IHC.

Grossly, brain lymphoma lesions were absent in most cases, 
except for a feline that presented a rough and thickened dura 

mater (Fig.2A). The brain lymphoma presented as a secondary 
form (multicentric presentation of the disease) in all seven 
cases, also affecting the liver (6/7), intestines (4/7), kidney 
(4/7), and lymph nodes (4/7).

The three neuroanatomic patterns found in the brain were 
characterized by the distribution of neoplastic infiltrates in 
the leptomeninges (leptomeningeal lymphomatosis, 4/7), 
choroid plexus (lymphomatous choroiditis, 2/7), and dura 
mater (intradural, 1/7).

The lymphomas in the leptomeningeal lymphomatosis 
pattern were classified as: DLBCL-I (2/4), PTCLI (1/4), and 
T-LBL (1/4). The neoplastic lymphocytes were widespread 
through the leptomeningeal space (Fig.2B) and expanded 

Fig.2. Brain feline lymphoma. (A) Brain with irregular and thickened dura mater. (B) Leptomeningeal lymphomatosis. Widespread 
leptomeningeal infiltration by neoplastic cells. HE, obj.4x. (C) Neoplastic lymphocyte infiltrating perivascular space of brain parenchyma 
in association with leptomeningeal lymphomatosis. HE, obj.20x. (D) Lymphomatous choroiditis. Diffuse infiltration of the choroid 
plexuses by neoplastic cells. HE, obj.20x. (E) Intradural lymphoma. Dura mater infiltrated by neoplastic lymphocytes and associated 
with multifocal mineralization. HE, obj.10x. (F) Brain leptomeninges, cytoplasmic immunostaining in lymphocytes. IHC for FeLV, obj.20x.
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to perivascular spaces of the adjacent parenchyma (Fig.2C). 
Neoplastic cells were also found in the choroid plexus in 
one case of leptomeningeal lymphomatosis classified as 
DLBCL-I. In lymphomatous choroiditis cases, the choroid 
plexus of the fourth ventricle and lateral ventricles were 
diffusely infiltrated by neoplastic lymphoid cells classified as 
DLBCL-C (2/2) (Fig.2D). Additionally, congestion of choroid 
plexus vessels associated with proteinaceous effusion and 
exudation of cells into the ventricular lumen was observed. 
Intradural lymphoma was characterized by diffuse infiltration 
of DLBCL T-cells exclusively into the dura mater associated 
with multifocal calcification of the pachymeninges (Fig.2E). 
This presentation was responsible for the only case with 
alteration detected grossly in the brain.

Neurolymphomatosis
Neurolymphomatosis occurred in a 72-month-old, mixed 

breed, male cat that was FeLV positive by IHC and confined 
to the peripheral NS (primary NS lymphoma). Grossly, the 
sacral spinal nerves and paravertebral ganglia were bilaterally 
thickened with a soft consistency and yellowish coloration 
(Fig.3A). The malignant lymphoid cells classified as DLBCL 
T-cells were widespread along the sacral spinal roots, nerves, 
and ganglia and were associated to Wallerian degeneration 

with formation of axonal spheroids and digestion chambers 
(Fig.3B-D). The neoplastic cells were diffusely distributed 
in the leptomeningeal and perivascular spaces of the spinal 
cord segment adjacent to affected nerves.

DISCUSSION
Lymphoma is the most common neoplasm in cats, presenting 
a higher incidence in cats than other species, such as humans 
and dogs (Jarrett et al. 1966, Hardy 1981, Vail & Macewen 
2000). Feline lymphoma occurs spontaneously and by viral 
oncogenic action. FeLV is the main viral agent implicated 
in lymphoma development. In studies conducted up to the 
1990s, more than 80% of leukemias and lymphomas in cats 
were related to FeLV (Cotter et al. 1975, Francis et al. 1977, 
Francis et al. 1979, Hardy 1981, Reinacher 1989, Shelton et al. 
1990). The prevalence of lymphoma associated with FeLV has 
been declining over the years in several parts of the world, 
possibly owing to the implementation of elimination and 
vaccination programs (Louwerens  et  al. 2005, Hartmann 
2012, Meichner  et  al. 2012). Nevertheless, the high rate 
of cats infected with FeLV in the present study remains 
similar to proportions presented in studies published prior 
to the 1990s, when the prevalence of FeLV infection in cats 
with lymphoma was higher (Hardy 1981, Lane et al. 1994, 

Fig.3. Neurolymphomatosis. (A) Bilateral thickened of spinal nerves (sacral region) presenting soft consistency and yellowish coloration. 
(B) Marked thickening of the nerve and paraspinal ganglia by neoplastic lymphocytic infiltrate. HE, obj.4x. (C) Neoplastic cells infiltration 
in the paravertebral ganglia. HE, obj.40x. (D) Lymphocytic neoplastic infiltrate along the spinal nerve associated with axonal spheroids, 
Wallerian degeneration. HE, obj.20x.
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Meichner et al. 2012). These data suggest that the regional 
prevalence of infected cats is possibly still high.

The relationship between FeLV and lymphoma was 
particularly important in the present study since approximately 
87.5% of the cats were infected by this virus. FeLV infected 
cats were approximately 62 times more likely to develop 
lymphoma, whereas concurrent FeLV/FIV infection confers 
approximately 80 times the risk for lymphoma development 
in relation to negative cats (Shelton et al. 1990, Hartmann 
2012). The infection by FIV in the present study occurred 
in co-infection with FeLV, except for one cat only positive 
to FIV. Despite the indirect role of FIV in feline lymphoma 
development, this virus can exert a direct oncogenic role 
although less frequently (Diehl & Hoover 1992, Beatty et al. 
1998, Beatty et al. 2002) with the peak in young cats allegedly 
attributable to FeLV infection.

Feline lymphoma generally has a bimodal age distribution. 
The first group more often seen in the present study affected 
young cats usually under 3 years and widely associated with 
FeLV infection (Hardy 1981, Lane et al. 1994, Gabor et al. 1998, 
Schmidt et al. 2010). The second group comprised older cats 
generally with FeLV infection absent, as seen in the two only 
FeLV-negative cats that were older than 8 years of age (Hardy 
1981, Gabor et al. 1998, Louwerens et al. 2005). Although the 
incidence of lymphoma may be particularly higher or lower in 
certain breeds, indicating a probable genetic predisposition, 
these factors could not be evaluated in the present study 
owing to the high prevalence of mixed breeds (Gabor et al. 
1998, Lyons 2010).

Lymphoma is a common CNS neoplasm in cats and 
occurs more frequently in the spinal cord than in the brain 
(Bradshaw  et  al. 2004). Predominantly, CNS lymphomas 
are a secondary manifestation of disease that are also 
presented by other organs (Lane et al. 1994, Tomek et al. 
2006, Marioni-Henry et al. 2008). Primary CNS lymphoma 
(PCNSL) is originated and confined to the CNS and unlike the 
secondary form is rare in cats (Valli et al. 2017). Despite all 
the PCNSL cases in the present study being FeLV-positive, this 
viral relationship is not considered relevant to the frequency 
of this type of lymphoma (Valli et al. 2016). Unlike cats, the 
majority of PCNSLs in humans occur in immunocompromised 
patients by HIV infection (Rubenstein  et  al. 2008). These 
lymphomas are often identified as B-cell in both humans and 
cats (Ferracini et al. 1993, Vernau et al. 2001, Haldorsen et al. 
2008, Nakamoto et al. 2009), and rarely as T-cells (Fondevila et al. 
1998, Morita et al. 2009).

Feline lymphoma is the most frequent spinal cord neoplasm 
and the second most common disease of the spinal cord 
(Lane et al. 1994, Bradshaw et al. 2004, Marioni-Henry et al. 
2004, Bradshaw  et  al. 2004, Marioni-Henry  et  al. 2008). 
Lymphoma is predominantly situated extradurally to the spinal 
cord and this presentation is frequently associated with young 
FeLV-positive cats (Zaki & Hurvitz 1976, Northington & Juliana 
1978, Spodnick et al. 1992, Lane et al. 1994, Bradshaw et al. 
2004, Marioni-Henry  et  al. 2008). Lymphoma involved in 
all regions of the spinal cord in the studied cats and, as 
described in the literature, exhibited predilection for lumbar 
segments (Marioni-Henry  et  al. 2004). Similarly to those 
described by Spodnick et al. (1992) and Lane et al. (1994), the 
epidural masses were often focal. The extension to vertebral 
bodies or underlying skeletal muscle has been reported in 

extradural lymphomas (Spodnick et al. 1992, Lane et al. 1994). 
Lymphoma establishments in the spinal cord possibly develops 
through direct expansion from the paravertebral region to 
the epidural space through the vertebral foramen, despite 
also being possible through hematogenous spread via the 
epidural venous system (Harrington 1986, Maccauro et al. 
2011). Hemorrhagic myelomalacia, described in three cases, 
is a neurovascular disorder from a secondary compressive 
medullar injury related to extradural masses (De Lahunta & 
Glass 2009). In cats this lesion associated with extradural 
lymphoma has been poorly reported (Laisse et al. 2017).

Lymphoma is the second most common intracranial 
neoplasm in cats (Troxel et al. 2003, Bradshaw et al. 2004). 
Leptomeningeal lymphomatosis or lymphomatous meningitis 
was the most frequent anatomical distribution of lymphoma 
in the brain. The neoplastic infiltration in leptomeninges could 
occur through the direct spread of primary or metastatic 
tumors from the parenchyma, or by hematogenous spread 
through arachnoid vessels (Grossman & Krabak 1999). This 
pattern has also been described in humans and is strongly 
associated with HIV (Levitt et al. 1980, Mamidi et al. 2002). 
Leptomeningeal lymphomatosis, as seen in cats studied with 
this pattern, usually cannot be perceived grossly, appearing 
sometimes as a mild leptomeningeal thickening (Mandara et al. 
2016). The lymphomatous choroiditis was the less frequent 
pattern found. Grossly, in these cats, mass formation was not 
observed, unlike in the case reported by Zaki & Hurvitz (1976). 
DLBCL was the main lymphoma type found in leptomeningeal 
lymphomatosis and lymphomatous choroiditis. DLBCL also 
was described in dogs as the main type in leptomeninges and 
choroid plexus (Sisó et al. 2016). However, intradural lymphoma 
is poorly described in veterinary medicine. The presentation 
restricted to pachymeninges in CNS is also rarely described 
in humans (Matmati et al. 2010). The intradural lymphoma 
was the only case in the brain grossly detected owing to 
mineralized areas in the dura mater. The dural calcification 
related to lymphoma in young cats has rarely been reported 
(Mandara 2003). Calcifications of brain pachymeninges 
have been reported in humans related both to primary CNS 
lymphoma and chemotherapeutic treatment (Jenkins & 
Colquhoun 1998, Apter et al. 2002). However, the cat from 
the present case had no previous history of chemotherapy 
treatment. Meninge calcification has also been reported in 
FIV-infected cats and this association could also possibly be a 
cause of this lesion in the present study (Hurtrel et al. 1992). 
Similar aspects have been observed in the human SNC with 
metastatic lung carcinoma (Inomata et al. 2012). Although 
not fully known, the calcification mechanism involved in 
these cases possibly occurs owing to: calcified scar tissue; 
dystrophic calcification in areas of tumor necrosis; metastatic 
calcification owing to the high production of calcium phosphate; 
and deposition of calcium as a result of the tumor secretory 
function (Mahoney et al. 1990).

Primary neurolymphomatosis, presented by one cat, is the 
term referred to diffuse infiltration of neoplastic lymphocytes 
along the peripheral nervous system (PNS) (Grisariu et al. 
2010). The gross findings often diverge from the common 
lymphoma presentation in other organs (Linzmann et al. 2009). 
Lymphoma is the main secondary tumor in the feline CNS and 
neurolymphomatosis is a rare condition in cats, other animals, 
and humans (Allen & Amis 1975, Hankenson  et  al.  1998, 
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Kuntzer et al. 2000, Mellanby et al. 2003, Higgins et al. 2008, 
Choi et al. 2013, Shree et al. 2016). The neoplastic infiltration 
in leptomeninges (leptomeningeal lymphomatosis) and 
perivascular space from medullar parenchyma, as observed 
in the present study, is a common consequence relative 
to spinal nerve neurolymphomatosis (Lane  et  al. 1994, 
Schaffer et al. 2012, Mandrioli et al. 2012, Rupp et al. 2014, 
Sakurai et al. 2016). The unusual feature of this condition 
can lead to confusion with other neurological conditions, 
such as vasculitis and mononeuritis (Mandrioli et al. 2012). 
PNS lymphoma in humans and animals is often identified as 
B-cell (Higgins et al. 2008).

DLBCL is the main type classified in dogs and humans 
(Friedberg & Fisher 2008, Vezzali et al. 2010). FeLV-related 
lymphomas are mainly T-cell lymphomas, and more 
precisely, lymphoblastic, and occur as a mediastinal form 
(Valli  et  al. 2017). In a study performed on FeLV-positive 
cats, approximately 30% of the lymphomas originated from B 
lymphocytes (Jackson et al. 1996). Lymphomas in cats infected 
with FIV and FIV/FeLV coinfection are often from a mature 
B-cell lineage, as in that observed in the felines analyzed in 
the present study (English et al. 1994, Callanan et al. 1992, 
Terry  et  al. 1995, Callanan  et  al. 1996, Hartmann 2012, 
Beatty et al. 2002). In addition, B-cell lymphoma has been 
linked to FIV pro-viral DNA even in the absence of antigen 
detection, which may justify the high frequency of this type of 
neoplasm in the present study despite the frequency of 35% 
FIV-positive cats (Beatty et al. 1998). As observed in dogs, 
most of the lymphomas observed in the CNS of cats analyzed 
in the present study were B cells, classified predominantly 
as DLBCLs (Sisó et al. 2016).

CONCLUSIONS
The nervous system (NS) involvement was observed in 

12.8% of cats with lymphoma and mainly young cats with a 
median age of 24 months were affected.

Lymphomas occurred more frequently in the spinal cord 
than in the brain.

Secondary lymphomas were the predominant form that 
affected the NS.

The NS primary lymphomas were restricted to the spinal 
cord.

All spinal cord lymphomas were FeLV positive and B-cell 
lymphomas were the most common.
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