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Abstract

Intravascular lymphoma is rare in all species and is characterized by the intravascular proliferation of neoplastic lymphocytes,
with the central nervous system being the most affected site. The aim was to report two cases of dogs diagnosed with large T-cell
intravascular lymphoma. Both dogs showed neurological signs, including ataxia, seizures, and difficulty walking. Macroscop-
ically, malacia in the brain were noted. Microscopically, there was a predominance of large neoplastic lymphocytes within the
vasculature, with CD3 positive and negative to CD20, CD79a, PAX-5 immunohistochemical staining, confirming large T-cell
intravascular lymphoma. The complexity of this neoplasm highlights the importance of interdisciplinary collaboration among
veterinarians for differential diagnosis of central nervous system diseases.

Keywords: Brain, endothelium, lymphoproliferative disorder, dog, T lymphocyte.

Introduction

Canine lymphomas are characterized by the un-
controlled clonal proliferation of lymphoid cells and can
be classified according to four characteristics: anatomical,
cytomorphological, histomorphological, and immunophe-
notypic (16). Intravascular lymphomas (IVL), on the other
hand, are considered rare, with few reports in veterinary and
human literature, which raises significant interest due to their
complexity and challenges (6, 16). They are characterized by
the intense proliferation of neoplastic lymphoid cells within
the vessels and are considered an extranodal presentation,
potentially affecting the subendothelium but not the paren-
chyma. Unlike leukemia, neoplastic cells present in IVL are
not commonly observed in blood smears (4); however, in
humans, approximately 5% of reported cases show cells
in peripheral blood (10, 17).

The clinical signs directly depend on the affect-
ed organ, with the central nervous system being the most
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commonly involved, showing macroscopic focal to multifo-
cal areas of malacia (4, 5). As a result, animals may exhibit
blindness, lethargy, seizures, and proprioceptive disturbances
(5, 8, 15). When other organs are affected, findings such
as hepatopathies, dyspnea, cardiomyopathy, nephropathy,
among others, may be observed (4, 7, 12).

The diagnosis is made based on the association of
clinical signs and complementary tests such as histopatholo-
gy, where the presence of intravascular neoplastic lymphoid
cells is observed, and confirmed by immunohistochemistry
using antibodies such as anti-CD3, anti-CD79a, anti-CD20,
and PAXS5 (12). The immunophenotype commonly associated
with canine IVL is that of T cells; however, in humans, there
is a higher frequency of B cells. Nevertheless, regardless of
the phenotype, complications related to the central nervous
system always carry an unfavorable prognosis for the patient
(4,5, 8). Thus, the aim was to report the anatomopathological
and immunohistochemical aspects of two dogs diagnosed

with T-cell IVL.
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Case description

Two canine carcasses, namely: a male Akita (Case
1) and a female Rhodesian Ridgeback (Case 2), aged 4 and
10 years, respectivelysent, were sent for necroscopic exam-
ination at a veterinary pathology anatomy laboratory locat-
ed in the city of Recife, PE, with the authorization of the
responsible parties. According to the owners, the animals
had previously been treated at private veterinary clinics,
following contemporary treatment standards, with clinical
signs of the ataxia, seizures, vocalization, circling behavior,
and difficulty in movement, no history of previous neoplasms.
The duration of the disease until death was 7 days after the
first neurological signs in both animals.

The necropsy, the following macroscopic findings
were observed in both animals: the brain showed focal areas
of malacia, with Case 1 having these areas in the frontal region
of the left hemisphere (Fig. 1A), in Case 2, focal areas of
malacia were observed in the brainstem and corpus callosum
(Fig. 1B). Samples were collected for histopathological ex-
amination of the lungs, liver, kidneys, brain, gastrointestinal
tract, heart, and spleen, preserved in 10% buffered formalin
for routine histological processing and staining with hema-
toxylin and eosin.

Microscopically, large neoplastic lymphocytes were
found in all organs, obstructing the vascular lumen of ve-
nules and arterioles. The neoplastic cells were pleomorphic,
varying from round to polygonal, with distinct borders
and variable nucleus-to-cytoplasm ratios. The nuclei were

vesicular and round, featuring coarsely aggregated chro-
matin and indistinct nucleoli. Moderate anisocytosis and
anisokaryosis were observed, along with atypical mitotic
figures and binucleated cells. Hemorrhagic infarcts due to
multifocal venous thrombosis were noted, consisting of
fibrin, neoplastic lymphocytes, and erythrocytes in both
cases (Fig. 2A,B). Based on these findings, a histopatho-
logical diagnosis of intravascular large cell lymphoma was
proposed and confirmed through immunophenotyping.

For the immunohistochemical panel examination,
antibodies were used anti-CD3 (Clone: nan, AbboMax; San
Jose, California, USA), anti-CD20 (#PA5-16701, Thermo
Fisher Scientific, Rockford, Illinois, USA), anti-CD79a
(Clone: IGA/1790R, Thermo Fisher Scientific, Rockford,
Illinois, USA) and anti-PAX-5 (Clone: 3977R, Thermo Fisher
Scientific, Rockford, Illinois, USA) at a 1:400 dilution for
everyone. Briefly, were used on tissue sections 4um thick,
deparaffinized, and subjected to antigen retrieval with EDTA
buffer pH 8.5 (Recovery EDTA, EasyPath, Sao Paulo, Sao
Paulo, BR) in a Pascal pressure cooker for 20 minutes.

For blocking peroxidase, protein blocking, post-pri-
mary (labeling amplifier), polymer, and DAB, the Novolink
Polymer Detection System (Leica Biosystems Newcastle Ltd,
Newcastle Upon Tyne, UK) was utilized according to the
manufacturer’s instructions, and the incubation of the primary
antibodies was performed overday (1 hour). The slides were
then counterstained with Harris Hematoxylin, dehydrated,
and mounted.Microscopic evaluation in both cases revealed
strong monoclonal labeling for anti-CD3 in more than 80%

Figure 1. Macroscopy, brain, canine intravascular lymphoma. A — Case 1, brain, telencephalon, focal
area of the right hemisphere demonstrating parenchymal depression and malacia (arrow). Upper image,
Telencephalon, parietal cortex, cross-section, focal area of malacia, brownish (arrow). B — Case 2, brain,
cross-section, thalamus, focal area of brownish malacia and multifocal hemorrhagic spots (large arrow);

this process is similar in the parietal cortex of both the right and left hemispheres (smaller arrow).
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Figure 2. Photomicrography, intravascular lymphoma, cases 1 and 2, canine. A, B 1 - Brain, canine, cerebellum
and brainstem, multifocal areas of thrombi with presence of neoplastic lymphocytes intravascularly
(H&E, 100x objective, scale bar 200pum). C - Brain, canine, immunohistochemistry. Cerebellum, showing
large intravascular lymphocytes positive for anti-CD3 with strong brown staining in the membrane and
cytoplasm. (Immunohistochemistry, counterstained with Harris Hematoxylin). D — Brain, negative for anti-
CD20, anti-CD79a and anti-PAX-5 (Immunohistochemistry, counterstained with Harris Hematoxylin).

of the intravascular neoplastic cells (Fig. 2C), as well as the
absence of immunoexpression for anti-CD20, anti-CD79a,
and anti-PAX-5 in the neoplastic cells, (Fig. 2D). According to
the anatomopathological findings we confirmed the diagnosis
of Intravascular Large T-Cell Lymphoma.

Discussion

In the study in question, the ages of the animals
showed a difference in parity, with one being four years old
and the other ten years old. The literature is scarce regard-
ing the age of animals affected by Intravascular Lymphoma
(LIV), as it is rare; it generally describes an average age of
8 years (2, 5, 7, 10, 12, 13). Animals younger than 8 years
old are rarely observed with lymphoid brain afflictions (11),
thus confirming the scarcity of reports involving animals of
this age compared to other non-Hodgkin lymphomas (2, 16).
In humans, this entity typically affects elderly individuals
with an average age of 70 years (14).

There is no sexual preference for the occurrence
of canine Intravascular Lymphoma (LIV) according to the
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literature. Although this study evaluated only two animals,
both sexes were affected. The breeds are diverse, with reports
showing a higher frequency in Rottweilers and mixed breeds
(11, 12). However, there is currently no available information
regarding the Rhodesian Ridgeback breed.

The clinical findings reported in the animals’ history
included ataxia, vocalization, circling, motor incoordination,
and seizures. These findings are commonly observed in ani-
mals and humans affected by LIV (1,4, 5, 17, 15). The clinical
signs result from obstruction and endothelial lesions due to
thrombus formation in the cerebral vascular endothelium.
This process leads to decreased blood flow, consequently
causing ischemia, degeneration, and neuronal necrosis. It is
known that these cells are highly sensitive to any changes in
blood supply, particularly in the more cortical regions of the
telencephalon and in the basal nuclei (9), which are the areas
affected in the animals of this study.

The observed brain lesions are the primary caus-
es of death and the most common site of this neoplasia.
Magnetic resonance imaging findings that assess lesions
secondary to the proliferation of malignant lymphocytes
intravascularly in the central nervous system (CNS)
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demonstrate a mixed pattern with a predominance of
multifocal affected areas, primarily in the telencephalon,
and there may be thickening of the meninges (3, §; 11).
This was observed in case 2, where more vascularized re-
gions of the brain and greater impairments due to vascular
infarcts were noted. Other studies on canine intravascular
lymphoma (LIV) have demonstrated a pattern of malacia
in the frontal region, near the ophthalmic nerve extending
toward the occipital lobes, similar to those found in case
1. These findings are also common in humans, particularly
regarding the multifocal distribution (1, 8, 11).

The microscopic findings were similar for both
cases, which exhibited numerous large lymphocytes, pre-
dominantly intravascularly in the brain, causing necrosis,
the presence of red neurons (ischemia), and the formation
of fibrin thrombi due to the disturbance of laminar flow
caused by the cells. These changes extended to the liver,
spleen, and, particularly in case 1, to the kidneys and
bladder, expressed as multifocal nephritis and hemor-
rhagic cystitis due to the obliteration of blood vessels by
neoplastic cells. These findings have also been observed
in the literature, reported as an uncommon site in cases of
intravascular lymphoma (9, 11, 12, 15). In immunohisto-
chemistry, there was positivity for CD3 in both animals,
confirming that it is an intravascular lymphoma of large
T cells. In dogs, T cell phenotyping in LIV is common (2,
7, 10), unlike what is observed in humans, where B cells
predominately express markers for PAX-5, CD79a, CD203,
(17). The behavior of these cells and the genetic lineage
factor are not well understood, even in human medicine,
necessitating further studies, as there is a scarcity of re-
search depicting this neoplasia (14).

The clinical-anatomopathological findings were
essential, along with immunohistochemical analysis, in ob-
taining the diagnosis of intravascular lymphoma of large
T cells in both cases, thus highlighting the important con-
tribution of the veterinary pathologist in assisting with the
diagnosis, working in an interdisciplinary manner, especially
in cases that are rarely observed in veterinary medical prac-
tice. Immunohistochemistry is a valuable tool for diagnosing
intravascular lymphoma of large T cells in dogs, providing
differentiation of neoplastic cells and decisively contributing
to the immunophenotypic profile of the neoplasia, aiding in
therapeutic planning and prognosis.

Conflict of Interest

The authors declare no competing interests.

Acknowledgments

We thank Karen Pena de Souza Cavalcanti for her
valuable assistance in the field of immunohistochemistry.

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br.

References

10.

Carvalho RM, Fonseca APA, Padilha IG, Mo SKG,
Zacchi FFS, Pincerato RCM, Chiattone CS. In-
travascular lymphoma of the central nervous sys-
tem: a rare subtype of a common disease. Neu-
ro-Psiquiatr. 2020;79:350-351. doi: https://doi.
org/10.1590/0004-282X-ANP-2020-0419.

Cestari FK, Matos MR, Santos JG, Carvalho GF,
Montagnini KCP, Hamamura M, Cunha O, Vi-
ott AM. Linfoma intravascular canino — aspec-
tos clinicos, patolégicos e imunohistoquimicos.
Acta Sci. Vet. 2021;49:619-625. doi: https://doi.
org/10.22456/1679-9216.108580.

Coelho ACB, Echenique JVZ, Lemos BS, Esti-
ma-Silva P, Sallis ESV, Raffi MB, Schild AL. Ca-
nine lymphomas diagnosed in Southern Brazil from
2000 to 2017: epidemiology and immunophenotype.
Pesq Vet Bras. 2019;39:792-798. doi: https://doi.
org/10.1590/1678-5150-PVB-6027.

Costa RRME, Martinelli PEB, Perossi IFS, Bonato
L, Silva JVB, Nascimento BRI, Bertolo PHL, Lima
GP, Vasconcelos RO. Intravascular lymphoma in a
dog: case report. Braz J Vet Pathol. 2020;13:545-
548. doi: https://doi.org/10.24070/bjvp.1983-0246.
v13i2p545-548.

Degl’Innocent S, Camera ND, Falzone C, Cantile
C. Canine Cerebral Intravascular Lymphoma: Neu-
ropathological and Immunohistochemical Find-
ings. Vet Pathol. 2019;56:239-243. doi: https://doi.
org/10.1177/0300985818806059.

Fourney-Fleury C, Ponce F, Felman P, Blavier A,
Bonnefont C, Chabanne L, Marchal T, Cadore JL,
Goy-Thollot I, Ledieu D, Ghernati I, Magnol JP.Canine
T-cell Lymphomas: A Morphological, Immunologi-
cal, and Clinical Study of 46 New Cases. Vet Pathol.
2002;39:92-109.

Guillén A, Rossanese M, Ricci E, German AJ, Black-
wood L. Gastric intravascular lymphoma in a dog: case
report and literature review. JAAHA. 2020;56:1-5. doi:
https://doi.org/10.5326/ JAAHA-MS-6994.

Kent M, deLahunta A, Tidwell AS. MR Imaging findings
in a dog with intravascular lymphoma in the brain. Vet
Radiol Ultrasound. 2001;42:504-510. doi: https://doi.
org /10.1111/5.1740-8261.2001.tb00977 x.

Lahunta A, Glass E, Kent M. Neuroanatomy Gross
Description and Atlas of Transverse Sections and
Magnetic Resonance Images. In: Lahunta A, Glass
E, Kent M, ed. Lahunta’s Veterinary Neuroanatomy
and Clinical Neurology. 5a ed. Philadelphia: Elsevier;
2021. p. 6-44.

Lane LV, Allison RW, Rizzi TR, Stern AW, Snider TA,
Moore PF, Vernau W. Canine intravascular lymphoma
with overt leucemia. Vet Clin Pathol. 2012;41:84-91.
doi: https://doi.or/10.1111/j.1939-165X.2011.00399.x.


https://doi.org/10.24070/bjvp.1983-0246.018012
http://www.bjvp.org.br
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1590/0004-282X-ANP-2020-0419
https://doi.org/10.1590/0004-282X-ANP-2020-0419
https://doi.org/10.22456/1679-9216.108580
https://doi.org/10.22456/1679-9216.108580
https://doi.org/10.1590/1678-5150-PVB-6027
https://doi.org/10.1590/1678-5150-PVB-6027
https://doi.org/10.24070/bjvp.1983-0246.v13i2p545-548
https://doi.org/10.24070/bjvp.1983-0246.v13i2p545-548
https://doi.org/10.1177/0300985818806059
https://doi.org/10.1177/0300985818806059
https://doi.org/10.5326/
https://doi.org
https://doi.org
https://doi.or/10.1111/j.1939-165X.2011.00399.x

11.

12.

13.

14.

Canine large t-cell intravascular lymphoma — report of two cases 5
Braz J Vet Pathol, 2025, vol. 18, ¢018012
DOIL: https://doi.org/10.24070/bjvp.1983-0246.018012

Mattei C, Oevermann A, Schweizer D, Guevar J, Mad-
dox TW, Fleming KL, Ricci E, Rosati M, Biserni R,
Griffin IV JF, Rupp A, Gutierrez-Quintana R, Masseau
I, Newkirk KM, Hecht S, Specchi S. MRI ischemic and
hemorrhagic lesions in arterial and venous territories
characterize central nervous system intravascular lym-
phoma in dogs. Vet Radiol Ultrasound. 2022;64:294-
305. doi: https://doi.or/10.1111/vru.13165.

Mazaro ER, Fighera RA, Luz FS, Herbichi AP. Renal intra-
vascular lymphoma in a dog. Ciéncia Rural. 2019;49:114-
118. doi: http://dx.doi.org/10.1590/0103-8478cr20190114.
Oliveira LB, Noébrega J, Amorim RL, Sant’Ana JFJ,
Junior JLR. Linfoma intravascular de células T em cdo.
Vet. e Zootec. 2015;22:575-579.

Roy AM, Pandey Y, Middleton D, Broadfoot B, Sasapu
A, Veeraputhiran M. Intravascular large B-cell lympho-
ma: a diagnostic dilemma. Cureus. 2021;13:e16459. doi:
https://doi.or/10.7759/cureus.16459

Brazilian Journal of Veterinary Pathology. www.bjvp.org.br.

15.

16.

17.

Sisé S, Marco-Salazar P, Moore PF, Sturges BK,
Vernau W, Wisner ER, Bollen AW, Dickinson PJ,
Higgins RJ. Canine Nervous System Lymphoma
Subtypes Display Characteristic Neuroanatomical
Patterns. Vet Pathol. 2017;54:53-60. doi: https://doi.
01/10.1177/0300985816658101

Valli VE, San Myint M, Barthel A, Bienzle D, Caswell
J, Colbatzky F, Durham A, Ehrhart EJ, Johnson Y, Jones
C, Kiupel M, Labelle P, Lester S, Miller M, Moore
P, Moroff S, Roccabianca P, Ramos-Vara J, Ross A,
Scase T, Tvedten H, Vernau W. Classification of canine
malignant lymphomas according to the World Health
Organization criteria. Vet Pathol. 2011;48:198-211. doi:
https://doi.or/10.1177/0300985810379428

Weisel KC, Brugger W, Krober SM, Kaiserling E,
Kanz L. Intravascular lymphoma - a rare cause of he-
molytic anemia and neurologic disorders. Hematol J.
2004;5:444-6. doi: https://doi.or/10.1038/sj.thj.6200378


https://doi.org/10.24070/bjvp.1983-0246.018012
http://www.bjvp.org.br
http://creativecommons.org/licenses/by/4.0/
https://doi.﻿or/10.1111/vru.13165
http://dx.doi.org/10.1590/0103-8478cr20190114
https://doi.or/10.7759/cureus.16459
https://doi.or/10.1177/0300985816658101
https://doi.or/10.1177/0300985816658101
https://doi.or/10.1177/0300985810379428
https://doi.or/10.1038/sj.thj.6200378

