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Uncommon anatomical sites and anatomopathological
presentations of lymphoma in dogs?
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Lymphomas are the tumors most frequently associated with the death or euthanasia
of dogs in most parts of the world. In dogs, they almost always occur as disseminated
(multicentric lymphoma), gastrointestinal (alimentary lymphoma), or nodal mediastinal
(mediastinal lymphoma) diseases. However, other uncommon presentations can occasionally
occur. This study aimed to establish the prevalence of these unusual types of lymphoma and
demonstrate to veterinary pathologists how they present pathologically. From a total of 100
cases of lymphoma in dogs diagnosed between 1965 and 2017, 16 cases (16/100) were
considered by us as non-traditional presentations of the disease: follicular lymphoma, (5/100),
peripheral T-cell lymphoma, NOS (2/100), angiocentric lymphoma (2/100), intravascular
large T-cell lymphoma (2/100), lymphomatoid granulomatosis (1/100), anaplastic large-
cell lymphoma (1/100), hepatosplenic T-cell lymphoma (1/100), and chronic small B-cell
lymphocytic lymphoma, intermediate type (1/100). We hope that the results presented
here can help veterinary pathologists to recognize such cases of “atypical lymphoma” in
their diagnostic routines.

INDEX TERMS: Anatomical sites, anatomopathological, lymphoma, dogs, non-traditional lymphomas,

atypical lymphomas.

RESUMO.-[Sitios anatomicos e apresentacoes
anatomopatolégicas incomuns do linfoma em caes.]
Linfomas sdo os tumores mais associados a morte ou eutandasia
de cdes na maior parte do mundo. Nessa espécie animal
ocorrem quase sempre como uma doenca disseminada
(linfoma multicéntrico), gastrintestinal (linfoma alimentar)
ou nodal mediastinal (linfoma mediastinico), entretanto,
ocasionalmente, outras apresentagdes bem menos comuns
podem ser encontradas. O objetivo deste artigo é estabelecer a
prevaléncia desses pouco usuais tipos de linfoma e demonstrar
aos patologistas veterinarios como eles se apresentam
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anatomopatologicamente. De um total de 100 casos de linfoma
em cdes diagnosticados entre os anos de 1965 e 2017, 16
casos (16/100) foram considerados como apresentagdes ndo
tradicionais da doenga: linfoma folicular (5/100), linfoma de
células T periférico inespecifico (2/100), linfoma angiocéntrico
(2/100), linfoma intravascular de grandes células T (2/100),
granulomatose linfomatoide (2/100), linfoma de grandes
células anaplasicas (1/100), linfoma hepatoesplénico de
células T (1/100) e linfoma linfocitico cronico de pequenas
células B - tipo intermediario (1/100). Esperamos que
os resultados aqui demonstrados auxiliem patologistas
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veterinarios a reconhecerem tais casos de “linfomas atipicos”
em suas rotinas diagnosticas.

TERMOS DE INDEXACAOQ: Sitios anatomicos, anatomopatoldgicas,
linfoma, cdes, linfomas raros, linfomas nio tradicionais, linfomas
atipicos.

INTRODUCTION

Lymphoma, also known as lymphosarcoma, is a malignant
neoplasm originating from B lymphocytes, T lymphocytes,
or null cells (non-B and non-T, natural killer cells - NK) that,
except for the bone marrow, most commonly arise from
organs/hematopoietic tissues, including lymph nodes or
spleen, and mucosa-associated lymphoid tissue (MALT) (Valli
2007, Vezzali et al. 2009, Ponce et al. 2010, Swerdlow et al.
2017). In dogs, the annual prevalence of lymphoma in the
United States is 13 to 24 cases per 100,000 animals (Dorn
et al. 1987). In Europe, lymphoma accounts for 20.1% and
8.4% of cancers in males and females, respectively (Merlo et
al. 2008). In Brazil, lymphoma represents 8.8% of all cancers
affecting dogs, observed at necropsy, and accounts for 1% of
the causes of death or reasons for euthanasia in this animal
species (Fighera 2008), being more critical in males (13%
of tumors responsible for spontaneous death or euthanasia)
than in females (6% of tumors responsible for spontaneous
death or euthanasia) (Flores 2016).

The most common presentation of lymphoma in dogs is
characterized by widespread involvement of superficial and /or
deep lymph nodes (generalized lymphadenopathy), concomitant
or not with involvement of the spleen, liver and, less frequently,
tonsils and bone marrow (multicentric lymphoma (Vail 2004,
Couto 2010, Helfand & Kisseberth 2010, Fry & McGavin 2012,
Vail et al. 2013, Fighera & Graga 2016). Macroscopically, in
this form of presentation, lymph nodes are diffusely enlarged
(lymphadenomegaly), whitish or variably reddish, soft and
succulent, not allowing corticomedullary delimitation to the
cut surface (diffuse pattern) (Vail 2004, Couto 2010, Helfand &
Kisseberth 2010, Fry & McGavin 2012, Vail et al. 2013, Fighera
& Graga 2016). The spleen and liver show diffuse swelling
(diffuse hepatosplenomegaly) (Helfand & Kisseberth 2010,
Fry & McGavin 2012, Fighera & Gragca 2016). When the tonsils
are affected, they lose their pleated conformation and stand
out as bilaterally symmetrical, non-ulcerated masses (diffuse
tonsilomegaly) (Fighera & Gragca 2016). By highlighting the
final stage of lymphoma, neoplastic lymphocytes released from
the affected organs can colonize the bone marrow, leading to
medullary involvement (Fighera et al. 2002).

The second most common presentation of lymphoma
in dogs occurs when there is diffuse enlargement of the
mesenteric lymph nodes (localized lymphadenomegaly),
with a gross lesion pattern similar to the one previously
described, and/or when segments of the gastrointestinal
tract (GIT) present nodules of transmural, mucosal to serous
infiltration, or diffuse segmental thickening of the mucosa or
submucosa (alimentary lymphoma) (Vail 2004, Couto 2010,
Helfand & Kisseberth 2010, Fry & McGavin 2012, Vail et al.
2013, Fighera & Graga 2016). Secondarily, due to neoplasm
progression, the liver and regional lymph nodes may be
affected (Fry & McGavin 2012).

The third but less commonly observed presentation of
lymphoma in dogs involves the mediastinal lymph nodes and/
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or the thymus (Vail 2004, Couto 2010, Helfand & Kisseberth
2010, Fry & McGavin 2012, Vail et al. 2013, Fighera & Graca
2016). The lymph nodes appear diffusely enlarged with a gross
pattern similar to that previously described, or as only a large
homogeneously yellowish white, soft tumor mass occupying
the mediastinum and, sometimes, a large part of the thoracic
cavity (mediastinal lymphoma) (Helfand & Kisseberth 2010,
Fry & McGavin 2012, Vail et al. 2013, Fighera & Graga 2016).

Regarding the histopathology of canine lymphoma, the
diffuse architectural pattern is predominant over the nodular
pattern, representing 87.7 to 98.8% of the diagnoses in
the literature, indicating that follicular lymphoma, which
so common in humans, is rare in dogs (Sueiro et al. 2004,
Arespacochaga et al. 2007, Vezzali et al. 2009, Ponce et al.
2010). Based on the different lymphoma classification systems,
a large microscopic variety of types and subtypes has been
described (Valli et al. 2017). However, most lymphomas
already diagnosed in dogs are represented by five recognized
types and/or subtypes according to the histological criteria
established by the World Health Organization (WHO) for the
classification of hematopoietic tumors in animals (Valli 2002)
as: 1) diffuse large B-cell lymphomas (47 [Ponce et al. 2010]
to 54.4% [Vezzali et al. 2009]), which include centroblastic,
immunoblastic, and B-cell rich T-cell histiocyte lymphomas;
2) lymphoblastic lymphomas (2.8 [Ponce et al. 2010] to
10.7% [Vezzali et al. 2009]), which may arise from B or T
cells; 3) small B-cell lymphocytic lymphomas (1..8 [Ponce et
al. 2010] to 7.8% [Vezzali et al. 2009]), which include chronic
lymphocytic lymphoma and lymphoplasmocytic lymphoma
(“immunocytoma”); 4) marginal zone lymphomas (10.8%
[Ponce et al. 2010]); 5) peripheral T-cell lymphomas, not
otherwise specified (NOS) (6.8 [Vezzali etal. 2009] to 13.6%
[Ponce et al. 2010]).

Based on the information previously described, veterinary
pathologists working in the field of dog disease diagnosis will
often encounter mainly cases of multicentric lymphoma and,
occasionally, cases of alimentary and mediastinal lymphoma.
More rarely, however, these same pathologists may encounter
unusual cases of lymphoma in their routines, in which: 1) only
asingle lymphoid organ other than the lymph node is affected
(solitary lymphoma), 2) one or more non-lymphoid organs are
affected (extranodal lymphoma), 3) an uncommon combination
of lymphoid and non-lymphoid organs (mixed lymphoma),
or 4) a gross presentation of lymphoma different from that
traditionally described in the literature, i.e., lymphomas that
donotoccur as “diffuse organomegaly”. Generally, these cases
reflect distinct microscopy, which bears no resemblance to the
traditional histopathological patterns previously considered
common to the species (diffuse large B-cell lymphomas,
lymphoblastic lymphomas, small B-cell ymphomas, marginal
zone lymphomas, and peripheral T-cell lymphomas, NOS).
Thus, lymphomas that occur in unusual anatomical sites
and/or present anatomopathologically (macroscopically
and/or at histopathology) are infrequently described in the
medical and veterinary literature, according to each author,
by the adjectives “unusual” or “rare”. Therefore, this study
aims to demonstrate to veterinary pathologists interested
in canine oncopathology that, although such lymphomas
are not very prevalent, they do occur, and their recognition
is fundamental for excellent diagnostics in their necropsy or
surgical pathology routines.
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MATERIALS AND METHODS

Reports of the dog necropsies performed at the “Laboratério de
Patologia Veterinaria” of the “Universidade Federal de Santa Maria”
(LPV-UFSM) between 1965 and 2017 were used to collect data on
cases of lymphoma. For this study, we considered only cases in which
the presentation of lymphoma was not classically observed i.e., 1)
unusually affecting anatomical sites; 2) gross patterns little or not
described in the literature, and 3) histological types or subtypes
reported only occasionally in dogs. From the necropsy reports
selected for the study, we collected macroscopic and histopathological
information about each case. When possible, the cases were reassessed
macroscopically using images from the LPV-UFSM. Subsequently,
all cases were histologically reevaluated by making slides from the
cut-out hematoxylin-eosin (HE)-stained, paraffin-embedded tissues.
The definitive diagnosis of the tumor was based on the World Health
Organization (WHO) histological criteria for the classification of
hematopoietic tumors in humans (Swerdlow et al. 2017) and for the
classification of hematopoietic tumors in domestic animals published
by Armed Forces Institute of Pathology (AFIP) (Valli 2002), including
its most recent update (Valli et al. 2017).

In order to determine the origin of the neoplastic lymphocytes
and for classification purposes, at least one affected tissue from each
of these cases was selected and analyzed by immunohistochemistry
(IHC). The technique employed was B-lymphocyte immunostaining
using CD79 (Clone JCB117, Dako Cytomatic, mouse-produced) or
CD20 (RB9013-P, ThermoScientific, rabbit-produced) antibodies and
T-lymphocyte immunostaining CD3 (Clone F7.2.38, Dako Cytomatic,
mouse-produced) antibody. IHC was performed according to the
following protocol: After tissue deparaffinization and rehydration,
antigen recovery using Tris-EDTA solution (pH 9.0) was performed
in microwave oven at high power for 10 min. Endogenous peroxidase
blockade was performed using 3% hydrogen peroxide for 20
min. Nonspecific reactions were blocked using Protein Block at
room temperature for 10 min. The primary antibody was anti-
CD79 monoclonal (prediluted) or anti-CD20 polyclonal (1:800
dilution) (ScyTek - ATG 125), and anti-CD3 monoclonal antibody
(prediluted). Both antibodies were incubated in oven at 37 °C for
60 min or in refrigerator at 7 °C for 16 h (overnight). Secondary
antibodies and Horseradish peroxidase (HRP) polymer were used
consecutively incubated at 25 °C for 30 min and developed by
adding 3-3’diaminobenzidine (DAB) tetrachloride chromogen for
5 min. Counterstaining was performed using Harris Hematoxylin.
Dog lymph nodes and tonsils were used as positive and negative
controls, respectively. Negative control was obtained by omitting
the primary antibody using only the antibody diluent.

RESULTS

All cases included in this study occurred in the municipality
of Santa Maria, located in the midwestern mesoregion of
the state of Rio Grande do Sul (29°32°52”; 53°42°10"),
popularly known as central region. From 1965 to 2017,
9020 dogs were necropsied at the VPL-UFSM. Of these, 100
died or were euthanized, and lymphoma was diagnosed in
approximately 1% at necropsy. Of the 100 necropsied dogs,
16 cases (16/100) were considered by us as “nontraditional”
lymphoma presentations, featuring eight lymphoma types
and/or histological subtypes, namely, follicular lymphoma
(5/100), peripheral T-cell ymphoma, NOS (2/100), angiocentric
lymphoma (2/100), intravascular large T-cell lymphoma
(2/100), lymphomatoid granulomatosis (2/100), anaplastic

large-cell lymphoma (1/100), hepatosplenic T-cell ymphoma
(1/100), and B-cell chronic small lymphocytic lymphoma,
intermediate type (1/100). The anatomopathological findings
of each case will be described below.

Follicular lymphoma

Of all dogs diagnosed with lymphoma (n=100), five (5/100)
corresponded to follicular lymphoma. All necropsied dogs
presented diffuse and markedly enlarged superficial and deep
lymph nodes (generalized lymphadenomegaly), whitish to
slightly reddish, and soft to the touch. When cut, they were
equally soft and allowed a minimal amount of translucent
liquid to flow. The cut surface was damp, shiny, white or
mottled white and red, but characteristically dotted with tens
to hundreds of white nodules of varying size, multifocal or
coalescing (nodular pattern) that did not allow corticomedullar
delimitation (Fig.1). In all cases, the spleen was diffuse
and markedly enlarged (diffuse splenomegaly), which was
evidenced by the rounding of its edges and displacement of
its anatomical position in the abdominal cavity. Three gross
patterns were identified on the natural surface. In one of
them, observed in three of the five cases, the surface was red,
smooth, and filled with myriads of multifocal or coalescing
white dots of varying sizes (nodular pattern). In another
pattern, observed in one of the five cases, the surface was
homogeneously red and smooth, but without the white dots
described in the previous three cases. In the last pattern, also
observed in one of the five cases, the surface was markedly
irregular, dotted with hemispherically elevated white dots.
Despite these three distinct patterns, at the cutting surface,
the spleen was always characterized by a white or pinkish,
bright or glassy, random, multifocal, or coalescing dotted line,
macroscopically similar to that described for diffuse white
pulp hyperplasia (Fig.1).

Athistopathology, all cases presented, both in the lymph nodes
and the spleen, a dense cell population, with an organization
pattern characterized by nodules of variable dimensions,
moderately or markedly defined, not encapsulated, absence
of mantle zone, and without noticeable stroma (Fig.2). In the
lymph nodes, these nodules invaded the capsule and obliterated
the subcapsular and peritrabecular sinuses. Carefully arranged
neoplastic nodules, divided or not by delicate connective tissue
trabeculae, extended from the cortical to the medullary region,
almost entirely replacing the parenchyma and the lymphoid
follicles, including their polarization, and the hematopoietic
components of the cord could not be visualized. In the spleen,
the parenchyma was similarly replaced by closely related
and identical nodules. These nodules were composed of
neoplastic lymphocytes distributed in the form of a mantle
and separated by splenic structures, sometimes by discrete
remaining segments of the red pulp. Predominantly, neoplastic
lymphocytes had a moderate amount of homogeneous and
eosinophilic cytoplasm. Rounded oval nuclei consisting of
loose or vesicular chromatin, including one to four prominent,
mainly peripheral, large eosinophilic nuclei, often in contact
with a nuclear membrane, were observed. At IHC, neoplastic
cells were immunostained for B lymphocytes (anti-CD20), and
small groups of normal lymphocytes distributed randomly
throughout the remaining tissue showed positivity for the T
lymphocyte marker (anti-CD3).
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Peripheral T-cell lymphoma, NOS

Two cases of peripheral T-cell lymphoma were found in this
study (2/100). In one case (1/100), there was concomitant
involvement of the lungs, stomach, liver, and lymph nodes (hepatic,
gastric, and pancreatic). At necropsy, pulmonary involvement
stood out compared with those of the other affected organs.
Neither lung collapsed upon opening of the thoracic cavity.
They were heavy, moist, shiny, reddish, and soft. The middle
lobe of the right lung was homogeneously reddish, opaque, and
firm to the touch (pulmonary hepatization). Additionally, there
were multifocal nodules distributed throughout the natural
surface of the pulmonary lobes, except for the consolidated
lobe, as well as several non-elevated and few elevated white,
soft umbilicated annular parenchyma areas ranging from
0.1 to 1.5cm in diameter (Fig.3). At cut, the lungs were soft
with homogeneously red surface close or not to multifocal
or coalescing whitish hemispheric nodules. The consolidated
lobe (middle lobe) was firm at cut, with consistency similar
to flesh (“pulmonary carnification”).

Fig.1. Follicular lymphoma, spleen and lymph node (cut surface), dog.
Presence of a multifocal and coalescing white and bright dotted.

Fig.3. Peripheral T-cell lymphoma, NOS, lung, dog. Absence of
collapse (“armed lungs”) and intense reddening give the organ
a hepatized appearance. Note the various white, non-elevated
annular parenchyma areas, some similar to a target.
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In the other case (1/100), the heart was the only organ
affected. Macroscopically, there were non-elevated yellowish
white areas with multifocal distribution or coalescing in
the epicardium, both on the left (atrial) and right (atrial)
chambers, but sparing the vessels. Transverse sectioning
at the ventricle level showed that the externally observed
areas presented an equally yellowish white cut surface and
extended through the myocardium, including the papillary
muscle of both ventricles and, in some places, reached the
endocardium (transmural involvement) of right atrium and
ventricle (Fig.4). The proliferated tissue caused moderate
diffuse thickening of the left atrium.

Histologically, in both cases, peripheral T-cell lymphoma,
NOS was characterized by dense proliferation of neoplastic
lymphocytes organized in a mantle infiltrated, dissected
and/or diffusely replaced in the affected tissues. In the
lungs, cell proliferation partially or totally obliterated the
alveolar spaces (Fig.5), the bronchiole-alveolar junctions,
and the bronchioles, presenting discrete angiocentricity in
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Fig.2. Follicular lymphoma, lymph node, dog. Parenchyma replaced
by large coalescing lymphoid nodules. HE, obj.4x.

Fig.4. Peripheral T-cell lymphoma, NOS, heart (ventricular cut surface),
dog. Yellowish white tissue replaces much of the myocardium
in both ventricles and ventricular septum.
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this case. In the heart, cells containing nuclei in the form of a
homogeneous, condensed, hyperchromatic mass (apoptosis)
next to cardiac fibers (Fig.6), sometimes fragmented, markedly
eosinophilic, and surrounded by macrophages containing
cell debris (necrosis) were observed in large quantities.
The neoplastic lymphocytes presented intermediate volume
and were composed of a small amount of homogeneous and
eosinophilic cytoplasm. The nuclei were predominantly round,
formed by loosely arranged chromatin, containing multiple
basophilic, inconspicuous nucleoli (2-4) mostly located
peripherally. Moderate nuclear pleomorphism and several
mitosis figures, including some atypical, were observed. Both
cases showed intense T lymphocyte (anti-CD3) immunostaining
and absence of B lymphocyte immunostaining (anti-CD79).

Angiocentric lymphoma

Of all the dogs diagnosed with lymphoma (n=100), two (2/100)
were classified as having angiocentric lymphoma. In one of

o

| e e Oty Q

Fig.5. Peripheral T-cell lymphoma, NOS, lung, dog. Alveolar spaces
completely obliterated by a mixed population of intermediate
volume lymphocytes. HE, obj.20x.

Fig.7. Angiocentric lymphoma, liver, dog. Markedly irregular natural
surface, accentuated lobular pattern, areas of parenchymal
collapse, and deposition of fibrin films.

these cases, the affected organs included the liver, spleen,
and submandibular, precapular, axillary, inguinal, mesenteric
and popliteal lymph nodes (generalized lymphadenopathy).
Macroscopically, the liver was diffuse and markedly enlarged
(diffuse hepatomegaly), with rounded lobe borders, and
protruding beyond the costal arch. The natural surface was
filled with numerous yellowish dots. The organs was firm
at cut, with red cut surface containing multifocal yellow
dots. The spleen was also diffuse and markedly enlarged
(diffuse splenomegaly), and soft to the touch and cut. The
cutting surface was homogeneously red. All lymph nodes
were diffuse and markedly enlarged in volume (generalized
lymphadenomegaly), slightly red, succulent, shiny, and soft.
When cut, it was equally soft, with damp cut surface, red
and filled with white dots, and with loss of corticomedullar
delimitation. In the other case, macroscopically, the liver was
the only organ affected, but histologically the bone marrow
was also affected. At necropsy, the liver was diffuse and
markedly enlarged (diffuse hepatomegaly), brownish, with
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Fig.6. Peripheral T-cell ymphoma, NOS, heEart, dog. Marked lymphocyte
infiltrate that dissects the cardiomyocytes HE, obj.20x.

proliferation that completely destroys the portal area. HE, obj.4x.
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lobe edges, and intensely irregular natural surface, including
marked evidence of the lobular pattern (Fig.7), observed on
both the natural and cut surfaces. Multifocal dark red areas
were observed in some lobes (areas of necrosis) (Fig.7). A
moderate amount of filamentous material in the form of a
friable yellow film was adhered to the diaphragmatic surface
(fibrin) (Fig.7). Areas of parenchymal collapse could be noticed
randomly in all lobes. (Fig.7).

Histologically, in both cases, there was dense proliferation
of neoplastic lymphocytes forming large cell clusters,
predominantly around vessels (angiocentric pattern),
causing luminal compression, but with absence or minimal
invasion of the vascular wall. In the liver, these cells mainly
surrounded the portal spaces, thoroughly dissected, and
replaced the connective tissue between the structures (Fig.8).
Sometimes neoplastic cells extended from a portal space to the
center of the lobe, surrounding the centrilobular vein. In the
subcapsular region, along its entire length, clustered neoplastic
cells were also observed, forming a cell band. Occasionally,
hepatic lobes were observed as areas composed of a grossly
flocculent and markedly eosinophilic material near cellular
debris (areas of necrosis). In the spleen and lymph nodes,
the angiocentric pattern was maintained; however, due to
marked cell proliferation, much of the parenchyma had been
replaced. Additionally, in the lymph nodes, the subcapsular
and peritrabecular sinuses were entirely obliterated by the
neoplastic cells. In the bone marrow, capillaries surrounded
by cell clusters were more easily identified when they were
interspersed with areas of necrosis (Fig.9). The neoplastic
lymphocytes had intermediate volumes and a moderate
amount of homogeneous and eosinophilic cytoplasm. They
contained round or oval, rarely reniform nuclei, located in the
central region of the cell, and consisting of loose chromatin.
Within these nuclei, single or multiple nucleoli were observed,
mostly small, eosinophilic, and variably evident. Such cells
were positive for the T lymphocyte marker (anti-CD3) and
negative for the B lymphocyte marker (anti-CD79).

Intravascular large T-cell lymphoma

In this study, diagnosis of intravascular large T-cell lymphoma
was observed in two cases (2/100). Of these, one showed
exclusive renal involvement and the other presented hepatic
nodal (periportal lymph nodes) and cutaneous (scrotum skin)
involvement. At necropsy, in the first case, when opening the
abdominal cavity, the kidneys protruded from the other organs
because they were diffuse and markedly enlarged (diffuse
nephromegaly); they were homogeneously yellow and firm
to the touch. When cut, they were equally firm, with yellow
surface and marked corticomedullary dissociation in which the
medulla was approximately five times thicker than the cortex.

In the other case, macroscopically, the liver was diffuse
and markedly enlarged (diffuse hepatomegaly), which was
evidenced by displacement in its anatomical position in the
abdominal cavity, projecting beyond the costal arch by rounding
the edges of the hepatic lobes and imprinting the ribs on the
diaphragmatic surface. On the natural surface, it was discreetly
mottled in white and reddish black (Fig.10), smooth, and soft.
The cutting surface was homogeneously red. The periportal
lymph nodes were also enlarged (lymphadenomegaly), red,
shiny, succulent and soft to the touch. When cut, they were
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soft, with moist, friable, homogeneously red cut surface, not
allowing corticomedullar delimitation. The scrotum was
markedly enlarged and a significant amount of a faintly reddish
liquid was discharged at cut (hemorrhagic edema - hydrocele).

In both cases, histopathology showed dense round cell
proliferation that partially obliterated the lumen of small
or medium-sized vessels, but spared the hepatic and renal
parenchyma. In the kidneys, proliferation of neoplastic
lymphocytes in the lumen of interstitial vessels, exclusively
from the medullary region, caused vascular distension and,
consequently, collapsed by compression of most of the renal
tubules, with only a few collections of collapsed tubules
remaining as a reference for organ identification. In the
lymph nodes, these cells also obliterated the subcapsular
and peritrabecular sinuses. However, there was loss of
corticomedullar delimitation macroscopically, but this
delimitation was preserved histologically. The neoplastic
cells were round, presented distinct cell boundaries and a
moderate amount of homogeneous and eosinophilic cytoplasm.
The nuclei were round, oval or cleaved, centrally located, and
consisting of loosely arranged chromatin. The nucleoli were
predominantly single, large, eosinophilic, and conspicuous.
Only anisocytosis and anisokaryosis were observed. In
the liver, nodal/cutaneous pleomorphism and atypia were
accented, and many cells presented beveled, horseshoe shape,
or multilobulated nuclei (Fig.11). Multinucleated cells were
frequent. At IHC, neoplastic lymphocytes were markedly
positive for the T lymphocyte marker (anti-CD3) and negative
for the B lymphocyte marker (anti-CD79).

Lymphomatoid granulomatosis

Lymphomatoid granulomatosis corresponded to two
(2%) of the 100 cases of canine lymphoma in this study. In
necropsied dogs, the lungs, lymph nodes, spleen and liver
were jointly affected. The lungs did not collapse upon opening
of the thoracic cavity. They were heavy, moist, shiny, pink
or reddish black (Fig.12), and soft to the touch. When cut,
they were soft, and a small amount of faintly reddish fluid
was discharged next to the foam (hemorrhagic edema). The
cut surface was homogeneously pink or red. Regarding the
lymph nodes affected, they were variably submandibular,
retropharyngeal, prescapular, axillary, inguinal, mesenteric
and popliteal (generalized lymphadenopathy). All lymph
nodes were diffuse and markedly enlarged, red or yellowish
white, succulent, shiny, and soft. At cut, they were equally
soft, moist, with a homogeneously yellow or reddish black
surface, not allowing corticomedullar delimitation. In both
cases, the spleen was diffuse and markedly enlarged (diffuse
splenomegaly), occupying almost the entire central portion
of the abdominal cavity. It was soft at cut, homogeneously
red and opaque, with protrusion of the parenchyma over
the capsule. The liver was also diffuse, markedly enlarged
(diffuse hepatomegaly) and firm, protruding beyond the costal
arch. Both the natural and cut surfaces were homogeneously
brownish. In one of the two cases (1%), two other anatomical
sites were involved, including the tonsils and esophagus.
The tonsils were diffuse and markedly enlarged (diffuse
tonsillomegaly), yellowish white, moist and shiny, with loss
of pleated conformation, partially obstructing the pharynx.
In the esophagus, there were some whitish hemispherical
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nodules, 0.3 cm in diameter, distributed multifocally through
the esophageal mucosa, mainly at the level of the thoracic
esophagus. At cut, such nodules were homogeneously white.

In the lungs of both cases (2/100), microscopically,
there was dense proliferation of round cells arranged on
the periphery of vessels (angiocentric pattern) (Fig.13)
and bronchioles (peribronchiolar pattern), but also free,
to a lesser extent, within the alveolar spaces, bronchi, and
bronchioles. These proliferated cells characterized a mixed
population consisting of small mature lymphocytes (scarce
cytoplasm with round nuclei formed by dense chromatin),
intermediate-sized neoplastic lymphocytes, and histiocytes
or macrophages containing a brownish, granular pigment
(hemosiderin). Cells with two or more nuclei (binucleated
or multinucleated, respectively) were occasionally observed.
The neoplastic lymphocytes had scarce, homogeneous, and
eosinophilic cytoplasm. Round or oval nuclei formed by loose
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Fig.9. Angiocentric lymphoma, bone marrow, dog. Proliferation of

neoplastic lymphocytes forming a cluster around an arterial
capillary. There is extensive necrosis and bleeding around these
areas. Note the accumulation of macrophages filled with tingible
bodies HE, obj.20x.
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Fig.11. Intravascular large T-cell lymphoma, liver, dog. Intraluminal
proliferation of markedly anaplastic neoplastic lymphocytes.

HE, obj.20x.

chromatin were centrally located. Single, small, basophilic,
and variably evident nucleoli were observed. In some places,
proliferated cells invaded the vessel wall (angioinvasive pattern)
causing it to condense into a homogeneous and markedly
eosinophilic material, characterizing fibrinoid necrosis. In both
cases, the other affected organs were infiltrated by the same
cell population observed in the lungs; however, in the lymph
nodes, tonsils, spleen and esophagus, the cells proliferated
intensely, coalesced, and replaced the parenchyma, giving
the impression of proliferation in a mantle. Differently from
the liver, where the angiocentric pattern was maintained,
leading to multifocal nodules, especially in the portal spaces.
At THC, neoplastic lymphocytes were markedly positive for
the B lymphocyte marker (anti-CD79) and negative for the
T lymphocyte marker (anti-CD3). Small mature lymphocytes
were immunostained for T lymphocytes (anti-CD3) but not
for B lymphocytes (anti-CD79).

Fig.10. Intravascular large T-cell lymphoma, liver, dog. Hepatomegaly
with discoloration and mottle. Note the multiple areas of costal
impression.

Fig.12. Lymphomatoid granulomatosis, lung, dog. Lack of collapse
(“armed lungs”) and intense grayness give the organ a hepatized
appearance.
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Anaplastic large-cell lymphoma

Of all dogs with lymphoma (n=100), only one (1/100)
was diagnosed with anaplastic large-cell lymphoma. In this
case, the liver, skin and left axillary lymph node were affected
concurrently. At necropsy, distributed multifocally on the natural
surface of all hepatic lobes, some non-elevated parenchymal
annular areas, whitish and shiny, ranging from 0.3 to 3cm in
diameter (Fig.14) were observed. They were soft to the touch
and cut and presented homogeneously white cutting surface.
In the skin of the ventral abdominal region, to the left of the
median plane and craniolateral to the prepuce opening, there
was an irregular mass measuring 6 x 4 x 2.5cm. In the skin
of the right inguinal region, a similar mass measuring 5 x 2 x
1.5cm was observed. Both masses were soft to the touch and
cutand presented homogeneously white cutting surface. The
left axillary lymph node was diffuse and markedly enlarged,
succulent shiny, and soft. At cut, it was equally soft with
multilobulated surface, white with yellowish multifocal areas
(areas of necrosis) and red dots (hemorrhage), not allowing
corticomedullar delimitation.
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Fig.13. Lymphomatoid granulomatosis, lung, dog. Perivascular
lymphoid infiltrate (angiocentric pattern). HE, obj.10x.
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Fig.15. Anaplastic large cell lymphoma, liver; dog. Intensely condensed
nucleus lymphocytes (“fried egg” cells”). HE, obj.20x.
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The whitish areas observed on the natural surface of the
liver, the cutaneous masses, and the left axillary lymph node
showed dense proliferation of mantle-organized neoplastic
lymphocytes histologically. In the liver, these lymphocytes
formed nodules delineated by hepatocytes. In the skin, they
replaced much of the superficial and deep dermis, including
the cutaneous appendages, but sparing the epidermis. In the
lymph node, they obliterated the subcapsular and peritrabecular
sinuses, completely replacing the parenchyma, causing
“nodal effacement. Neoplastic lymphocytes characterized
the small cell variant, represented predominantly by small
neoplastic lymphocytes called “fried egg” cells” (Fig.15). Such
lymphocytes were composed of scarce, homogeneous and
eosinophilic cytoplasm. They had centrally located round nuclei
formed by loose chromatin with multiple, small, basophilic
and inconspicuous nucleoli. Interspersed with these small
neoplastic lymphocytes, but more intensely surrounding
vessels, there were large lymphocytes with horseshoe-shaped
or reniform eccentric nuclei, sometimes giving the cell an
embryo appearance (“hallmark cells”) (Fig.16). These cells were

Fig.14. Anaplastic large cell lymphoma, liver, dog. White and non-
elevated patches randomly distributed throughout the parenchyma.

cell” in the center of the field amidst variably anaplastic
lymphocytes. HE, obj.40x.
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characterized by abundant, homogeneous and eosinophilic
cytoplasm, containing nuclei, consisting of loose chromatin.
The nucleoli were multiple, medium-sized, basophilic, and
more easily observed compared with those seen in small
neoplastic lymphocytes. Cells whose horseshoe-shaped
nuclei had joined at the ends, presenting the appearance of
a donut (“donut cells”), were occasionally visualized. Some
large neoplastic cells were binucleated, whereas others were
multilobulated or even multinucleated. In some binucleated
cells, the nuclei were identical and closely related, arranged as
a “mirror image,” and large conspicuous nucleoli of “owl-eye
shape,” much like the Reed-Sternberg cells, were observed.
Depending on the cutincidence, some of these hallmark cells
showed irregular and eosinophilic intranuclear structures,
characterizing false inclusions (pseudoinclusions). Cells whose
nuclei were moved to the periphery due to the presence of
a large cytoplasmic vacuoles (“signet ring cells”) were also
randomly observed. At [HC, neoplastic lymphocytes were
immunostained for T lymphocytes (anti-CD3) but not for B
lymphocytes (anti-CD79).

Hepatosplenic T-cell lymphoma

Hepatosplenic T-cell lymphoma corresponded to only
one case (1/100) in this study. In this case, the ocular, oral
and genital mucosae, as well as the skin and subcutaneous
tissue, were markedly yellow (jaundice) and, in addition to
concomitant involvement of the spleen and liver, there was
involvement of duodenal and pancreatic lymph nodes (deep
localized lymphadenopathy). (Fig.17). Macroscopically,
the spleen was diffuse and markedly enlarged (diffuse
splenomegaly), occupying much of the abdominal cavity.
Multifocal distribution over the diaphragmatic surface was
observed in several variable and blackened parenchyma areas
(areas of necrosis) (Fig.17). At cut, the spleen was soft with
homogeneously red surface, including those blackened areas.
The liver was also diffuse and markedly enlarged (diffuse
hepatomegaly) with the edges of the lobes markedly bulging,
presenting brownish and intensely irregular natural surface
(Fig.17). At cut, it was soft with an equally brownish surface.
The lymph nodes (duodenal and pancreatic) were diffuse and
markedly enlarged (lymphadenomegaly), reddish, showing
some elevated blackish parenchyma areas (hemorrhage),
succulent, shiny (Fig.17), and soft to the touch and cut. On the
cutting surface, they were equally succulent and bright, mottled
in white and red, not allowing corticomedullar delimitation.

Athistopathology, both organs showed dense proliferation
of neoplastic lymphocytes that diffusely infiltrated the
parenchyma. In the spleen, the sinusoids and splenic cords
(red pulp), as well as the lymphoid nodules, the periarteriolar
lymphoid sheaths (white pulp) and the capillary macrophage
sheaths were completely replaced by a mantle of neoplastic
cells. Multifocal or coalescing areas composed of a grossly
floccular and eosinophilic material along with cellular debris
and erythrocytes (necrosis areas) were randomly observed.
In the liver, the sinusoids were diffusely distended by a large
number of neoplastic lymphocytes, forming large areas
composed exclusively of neoplastic cells in several places
(Fig.18). A large number of these cells also surrounded the
portal spaces and dissected the connective tissue between
their structures (Fig.18). The nodal parenchyma was diffusely

replaced by neoplastic proliferation, similar to what was
observed in the spleen, characterizing “nodal effacement.
Microscopic evaluation of the bone marrow and lungs
revealed the presence of neoplastic cells in both organs. In the
bone marrow, a small population of neoplastic lymphocytes
was observed interspersed with the normal hematopoietic
population. In the lungs, a moderate number of these cells
were observed inside the alveolar septal capillaries, suggesting
occurrence of leukemization of lymphoma. The population
of neoplastic lymphocytes was classically monomorphic,
composed of lymphocytes of intermediate volume, with scarce,
homogeneous and eosinophilic cytoplasm. The nuclei of these
cells were round, centrally located, and composed of dense
chromatin. The nucleoli were unique, small, basophilic and
inconspicuous. At IHC, such cells were immunostained for T
lymphocytes (anti-CD3) but not for Blymphocytes (anti-CD79).

Chronic small B-cell lymphocytic lymphoma,
intermediate type

Chronic small B-cell lymphocytic lymphoma, intermediate
type corresponded to one case in this study (1/100). At
necropsy, the upper and lower eyelids covering the free
surface of both eye bulbs were diffusely thickened to the
fullest extent, but with greater intensity over the left eye, not
allowing their visualization. The posterior (conjunctival) face
of the left lower eyelid was exposed due to marked increase
in volume. The skin covering the eyelids, especially at the
level of the medial angle of the left eye, had hair thinning
(hypotrichosis), including the absence of cilia. A moderate
amount of mucopurulent discharge partially covered both
eyelids and condensed the hairs of the lower left periocular
region. Cross sectioning of the skull at the level of the orbits
showed that the peri- and intra-orbital adipose body, fasciae
and extrinsic muscles of the ocular bulb were diffusely replaced
by a homogeneously white tissue, succulent (Fig.19) and soft
to the touch, in both eyes. At cut, this tissue was equally soft
and presented homogeneously white cut surface (Fig.19). In
that same patient, three other sites were affected, including
the nasal cavity, tongue and tonsils. Regarding the nasal cavity,
cross section of the skull at orbit level showed that the nasal
conchae, especially those on the left side of the cavity, were
partially replaced by a tissue similar to that observed in the
eyelids (Fig.19). As for the tongue, on the dorsal surface, there
was a moderate increase in unilateral root volume near the
left tonsil and, on the cutting surface, a large amount of the
aforementioned tissue largely replaced the lingual musculature.

Microscopically, this white tissue (eyelids, tongue, nasal
cavity, and tonsils) was characterized by dense proliferation of
neoplastic lymphocytes organized in a mantle that infiltrated and
diffusely replaced the affected tissues on both sides. Although
macroscopically the ocular architecture was maintained,
microscopically, only the sclera and few portions of the choroid
coat remained, and the latter presented by some pigmented
cells. In the tongue, cell proliferation dissected much of the
musculature, but spared the epithelium. In the nasal conchae,
the respiratory epithelium was largely replaced, but the bony
base of the nasal turbines was maintained. In the tonsils,
neoplastic cells formed an extensive mantle that compressed
and atrophied but did not invade the lining epithelium. The
neoplastic lymphocytes were small and composed of scarce,
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homogeneous and eosinophilic cytoplasm (Fig.20). The nuclei
were predominantly round, eccentric, and formed by dense
chromatin. Nucleoli were not observed. At IHC, neoplastic
lymphocytes were positive for the B lymphocyte marker (anti-
CD79) and negative for the T lymphocyte marker (anti-CD3).

DISCUSSION

Most of the scientific literature considers follicular ymphoma
in dogs as an uncommon or rare condition, as it accounts for
only 6.6 (4/60) to 7.5% (5/66) of non-Hodgkin’s lymphomas
in the USA (Valli et al. 2006, Flood-Knapik et al. 2012) and
between 0.5 (3/608) and 1.2% of these diseases in Europe
(Arespacochagaetal. 2007, Ponce etal. 2010), with a total of
only 13 cases described. These data are similar to the prevalence

Fig.17. Hepatosplenic T-cell lymphoma, liver, spleen and lymph node,
dog. The three affected organs showing diffuse organomegaly Note
the areas of hemorrhagic necrosis in the spleen and lymph node.

Fig.19. Chronic small B-cell lymphocytic lymphoma, intermediate
type, head (cut surface), dog. Whitish mass that replaces intra-
orbital adipose tissue, fasciae, and extrinsic muscles of the
ocular bulb causing bilateral ocular infiltration and compression.
Additionally, there is partial replacement of the nasal conchae,
especially on the left side of the nasal cavity, by the same tissue
seen in the peri-ocular region.

Pesq. Vet. Bras. 40(4):271-283, April 2020

found in this study, which corresponded to only 5% of the
lymphoma presentations observed in dogs. Regarding the
affected organs, a significant difference was observed between
our results and the data published in the literature consulted.
According to some authors (Valli et al. 2006, Arespacochaga et
al. 2007, Ponce et al. 2010, Flood-Knapik et al. 2012), lymph
nodes were the only organs affected in all cases diagnosed
as follicular lymphoma, unlike our findings, considering
that all cases also presented splenic involvement, observed
macroscopically as diffuse splenomegaly, including three
different gross presentation patterns. In humans, follicular
lymphomas also affect the spleen, bone marrow, Waldeyer’s
lymphatic ring (formed by the pharyngeal, palatal and lingual
tonsils), and peripheral blood, manifesting as lymphocytosis
in approximately 10% of patients (Harris & Ferry 1992,
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Fig.18. Hepatosplenic T-cell lymphoma, liver, dog. Lymphoid infiltrate
that distends the sinusoids, obliterates the portal areas and

dissociates the hepatocyte cords. HE, obj.10x.
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Fig.20. Chronic small B-cell lymphocytic lymphoma, intermediate
type, skin (eyelid), dog. Lymphoid proliferation consists of small
cells with round and slightly eccentric nuclei formed by aggregate
chromatin without nucleoli. HE, obj.40x.
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Harris et al., 2008). Gastrointestinal tract (GIT) and soft tissue
involvement may occur as part of a multicenter follicular
lymphoma, and other non-hematopoietic organs are rarely
primarily affected, including the skin, eyeball attachments,
mammary glands and testes (Harris et al 2008). In addition
to the evident involvement of the spleen and lymph nodes in
follicular lymphoma, the other changes were not observed
in the dogs included in this study.

Peripheral T-cell lymphoma, NOS is a group of T-cell
lymphomas that have not yet been fully classified and
characterized (Valli 2002, 2007, Swerdlow et al. 2017). In human
medicine, lymphoma subtypes belonging to this large group
have been characterized (according to anatomopathological
patterns, biological behavior, and molecular characteristics)
reducing the number of lymphomas of this category called
nonspecific (Swerdlow et al. 2017); however, this has been
slowly performed through immunohistochemical profiles in
veterinary medicine, given the limited availability of economic
resources for such characterization in animals (Valli 2007). In
humans, most patients have a generalized disease characterized
by nodal, hepatic, splenic, and cutaneous involvement, but
any organ can be affected (Swerdlow et al. 2017). In dogs,
involvement is described primarily as cutaneous and/or
subcutaneous with or without nodal involvement, with a
wide histological variety (Valli 2007, Vezzali et al. 2009). In
this study, peripheral T-cell lymphoma, NOS corresponded to
only 2% of the lymphoma presentations diagnosed in dogs
in our routine, affecting anatomical sites similar to what is
observed in the human literature, but not yet described in
the veterinary literature, characterizing a mixed lymphoma
(with concomitant involvement of the lungs, stomach, liver,
and lymph nodes) and a solitary lymphoma (exclusive cardiac
involvement).

The classification of hematopoietic tumors in animals,
established by WHO in 2002 and endorsed by the AFIP
(Valli 2002), characterizes angiocentric lymphoma as a
neoplasm originating from T lymphocytes, corroborating
what was observed using IHC in our two cases. However,
only lymphomatoid granulomatosis and lymphomas that
develop after skin injections have been established by WHO
as angiocentric (Valli 2002). In addition, the most current
classifications suggested for hematopoietic tumors in dogs
include only lymphomatous granulomatosis as an angiocentric
lymphoma (Valli 2007, Valli et al. 2016, 2017), similarly to
cases reported in dogs (Berry et al. 1990, Fitzgerald et al.
1991, Shimazaki et al. 2010, Hatoya et al. 2011). Given that the
lungs and skin were not affected in either of the two cases of
angiocentric lymphoma described here, which would enable
the diagnoses of lymphomatoid granulomatosis or post-vaccine
lymphoma, respectively, and that the neoplastic lymphocyte
population not mixed as classically observed in lymphomatoid
granulomatosis, but rather monomorphic, anatomical sites
of angiocentric T-cell lymphoma not previously reported
in the veterinary literature are described in this study. In
humans, nasal extranodal NK/T-cell lymphoma corresponds
microscopically (Swerdlow et al. 2017) to the angiocentric
lymphoma described in the two cases of this study.

Currently, intravascular lymphoma of dogs is classified as
one of the neoplasms originating from mature T cells or NK-
cells (Valli 2007, Valli et al. 2017), considering the majority
of cases already reported in this species (McDonough et al.

2002, Kentetal. 2001, Machado etal. 2011, Ridge & Swinney
2004), including the cases described herein. In addition to
the classification, when cases originating from B cells are
occasionally diagnosed, intravascular lymphoma is considered
a subtype of diffuse large B-cell lymphoma (Valli etal. 2017).
Based on a considerable number of descriptions (Kent et
al. 2001, Lane et al. 2012, McDonough et al. 2002, Machado
et al. 2011), intravascular lymphoma is, for dogs, a proven
condition that presents a high central nervous system (CNS)
predilection, affecting it exclusively or concomitantly with
several other organs. Nevertheless, in the cases observed in
this study, CNS was spared, with concomitant involvement
of the liver, periportal lymph nodes, and scrotum in one case,
and only of the kidneys in the other.

Lymphomatoid granulomatosis is a mixed lymphoproliferative
disorder of primarily neoplastic and non-neoplastic cells,
primarily pulmonary, characterized histologically by a pattern
of angiocentric and angioinvasive cell proliferation (Berry et
al. 1990, Fitzgerald et al. 1991, Park et al. 2007, Song et al.
2015, Swerdlow et al 2017). In both humans and dogs, it is
considered a rare presentation of lymphoma, since the lungs
do notrepresent one of the anatomical sites classically affected
by this neoplasm (Fry & McGavin 2012, Fighera & Graca 2016,
Swerdlow etal. 2017, Valli etal. 2017). Corroborating the rarity
of its occurrence, lymphomatoid granulomatosis corresponded
to 2% of the lymphoma presentations in dogs in the present
study. The macroscopic pattern observed in the lungs and
the location of the metastases described herein are similar
to what has been reported in the veterinary literature (Berry
etal. 1990, Fitzgerald etal. 1991, Park et al. 2007, Hatoya. et
al,, 2011). However, although lymph nodes, liver, and spleen
comprise the major sites of metastasis, any organ or tissue
can be affected (Shimazaki et al. 2010, Valli et al. 2017), as
it was observed in one case described herein, in which the
esophagus and tonsils in addition to the lymph nodes, liver
and spleen were sites of metastasis.

In our routine, anaplastic large-cell lymphoma represented
only 1% of diagnosed lymphoma presentations in dogs. This
is a rare manifestation of lymphoma, characterized in both
humans and dogs by a primarily cutaneous and systemic forms
(Valli etal. 2017). In the systemic form, lymph nodes are usually
affected concurrently with other sites, including bones, lungs
and liver, but skin seems to be the most frequently involved
extranodal site (Valli 2007, Swerdlow et al. 2017, Valli et al.
2017). Perhaps the case of anaplastic large-cell lymphoma
presented in this study represents the systemic form of this
neoplasm, similar to that described in the veterinary and
human literature, concomitantly affecting the axillary lymph
node, skin and liver; however, based on the findings, it cannot
be defined whether the neoplasm could have started on the
skin and later involved the axillary lymph node and liver.

Hepatosplenic lymphoma in both humans and dogs is arare
condition characterized by concomitant involvement of the
liver and spleen, in the form of diffuse hepatosplenomegaly,
and often of the bone marrow, but with no peripheral nodal
involvement (superficial lymphadenopathy) (Weidmann
2000, Keller et al. 2012, Swerdlow et al. 2017). In this study,
this presentation of lymphoma corresponded to 1% of the
forms diagnosed in dogs in our routine, similar to what is
observed in the veterinary literature, which describes only
eight casesin dogs (Fry etal. 2003, Cienava et al. 2004, Keller
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etal. 2012). Regarding the affected organs, the case described
herein was identical to that observed in the literature, because
in seven of the eight reported cases (Cienava et al. 2004,
Keller et al. 2012), hepatosplenic lymphoma was invariably
characterized by diffuse hepatosplenomegaly with microscopic
involvement of the bone marrow and lungs. Based on the
human literature (Weidmann 2000, Swerdlow et al. 2017),
pulmonary involvement possibly occurred as a result of the
advanced stage of the disease and its aggressive behavior.
More rarely, jaundice due to diffuse infiltration of the liver by
neoplasticlymphocytes and deep localized lymphadenopathy,
respectively, has been described in only one case (Keller etal.
2012), corroborating the necropsy findings in our case, in which
accentuated jaundice and deep localized lymphadenomegaly
of the pancreatic lymph nodes were observed.

Chronic small B-cell lymphocytic lymphoma is one of
the five most common types and/or histological subtypes
reported in dogs, ranging from 1.8 (Ponce et al. 2010) to
7.8% (Vezzali etal. 2009) of the cases. However, its so-called
an “intermediate type” variant, which is characterized by the
presence of lymphocytes with plasmocytic differentiation,
is much less common than the classical form (Valli 2002).
In our routine, this type of lymphoma, which is considered
by many authors, both in humans and dogs, as an indolent
form of the disease (Valli 2007, Swerdlow et al. 2017, Valli
et al. 2017), accounted for only 1% of the presentations of
lymphoma diagnosed in dogs. Its slowly progressive course is
due to a much more cumulative than progressive lymphocyte
proliferation, providing longer survival times for patients with
this condition (Valli 2002, 2007, Swerdlow et al. 2017, Valli et
al. 2017). Usually, the affected sites include the lymph nodes,
spleen and liver. Rarely, other sites may be affected, such as
the kidneys, adrenals, CNS, eyes, and eye bulb attachments
(Valli 2007, Swerdlow et al. 2017, Valli et al. 2017). Given
this, the case of chronic small B-cell lymphocytic lymphoma,
intermediate type presented in this study represents one of the
unusual or rare anatomical sites of this type of lymphoma. In
addition, this study presents three other sites not previously
described in the veterinary literature as possible sites of this
type neoplasm (tonsils, tongue, and nasal cavity [nasal conchal).

CONCLUSIONS

Although lymphoma is an easily recognized neoplasm
among veterinary pathologists, uncommon (16% of the time)
non-traditional cases of this important form of cancer can be
found. These cases correspond not only to solitary, extranodal
and mixed lymphomas, but also to distinct microscopic
presentations.

We hope that the results presented here can assist veterinary
pathologists with the classification and recognition of cases of
“atypical lymphoma” in their anatomopathological routines.

Conflict of interest statement.- The authors declare no conflicts of interest.
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