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Abstract

Large granular lymphomas (LGLs) comprise a specific group of lymphomas regardless of classifi-
cation scheme. An LGL consists of cells that show less or more mature morphology, but typically
neoplastic cells possess cytoplasmic azurophilic granules clearly visible during cytological examin-
ation. The aim of the present study was to present clinical and cytological data on large granular
lymphomas in cats and to analyses the therapeutic responses in treated cases. During the period from
2012 to 2014 six cats were as having large granular lymphoma. In one cat a nasal form of LGL was
recognized, a systemic form was recognized in another cat, and in four cases an alimentary form was
recognized. Cellular samples for cytopathology were collected from the cat with nasal cavity mass,
from the enlarged mandibular lymph node and thoracic cavity from second cat, and in four cats from
the abdominal mass during ultrasound-assisted fine-needle biopsy. Therapy was introduced in 5 of the
6 cats. In two cases palliative therapy with glucocorticoids was conducted, in two cases chemotherapy
with COP protocol, and therapy with masitinib in one case. The median of survival time for cats
treated with anticancer therapy was 9 months, the median of survival time for cats treated with
glucocorticoids was 1.5 months. In conclusion, large granular lymphomas, especially the alimentary
form, are a relatively common type of lymphoma in cats. Simple diagnostic methods such as clinical
examination, imaging techniques and routine cytology are sufficient in majority of cases. Despite
aggressive behavior and poor general prognosis, conventional chemotherapy lead to a good response
in some treated cats regardless of anatomic form and histologic grade of malignancy.

Key words: cat, cytology, large granular lymphocyte, large granular lymphoma

Introduction more mature morphology, but typically neoplastic

cells possess cytoplasmic azurophilic granules clearly

Lymphomas are the most common malignant tu- visible during cytological examination. It seems that
mors recognized in cats, accounting for about 50-90% LGLs are tumors that are not commonly recognized
of hematopoietic tumors and for approximately in cats because they comprise only 6-10% of alimen-

20-25% of all neoplasms in this animal species. Large tary lymphomas (Krick et al. 2008, Pohlman et al.
granular lymphomas (LGLs) comprise a specific 2009, Moore et al. 2012). On the other hand, now-
group of lymphomas regardless of classification adays alimentary lymphoma is the most common ana-
scheme. An LGL consists of cells that show less or tomic form of lymphomas in cats. Additionally, in one
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study LGLs comprised more than 14% of all lym-
phomas recognized in cats, making LGL a quite com-
mon problem in feline oncology (Chino et al. 2013).
Among other felids lymphoma composed of large
granular lymphocytes involving ocular structures was
also described in a caracal (Caracal caracal; Ait-
ken-Palmer et al. 2011).

Based on analysis of described cases there is no
relationship between LGL development and viral in-
fection, although some cats with these lymphomas
were infected with feline leukemia virus or feline im-
munodeficiency virus (Wellman et al. 1992, Endo et
al. 1998, Roccabianca et al. 2006, Krick et al. 2008). It
was suspected that, similarly as was confirmed in hu-
man patients, feline LGLs can be a consequence of
long-standing inflammatory bowel disease (IBD). In
one study including 20 cats with LGLs, medical his-
tory revealed the possibility of previous chronic IBD
in 7 of these patients (Roccabianca et al. 2006). It is
possible that LGL develops as a consequence of neo-
plastic transformation of a clone of intraepithelial
lymphocytes chronically stimulated during the inflam-
matory process.

LGLs originate from T cytotoxic (CD3 positive)
or natural killer (CD3 negative) lymphocytes, cells
which normally have cytoplasmic granules, containing
various biologically active substances including gran-
zyme, perforins, acid phosphatase and others (Kariya
et al. 1997, Neta et al. 2008, Tsuboi et al. 2010). In the
majority of cases LGLs develop in intestinal mucosa
producing segmental enlargement of the intestine,
which with time progress into a tumoral mass easily
detected during clinical examination. Mesenteric
lymph nodes are also typically affected, but abdominal
internal organs are not commonly infiltrated by neo-
plastic cells.

Feline LGLs are not commonly described in vet-
erinary literature, with only few articles including
large groups of cats being available. The aim of the
present study was to present clinical and cytological
data on large granular lymphomas in six cats and to
analyse the therapeutic responses in treated cases.

Materials and Methods

This retrospective study was conducted on cats
which were patients of the Bialobrzeska Veterinary
Surgery in Warsaw; the cases were identified retro-
spectively by searching the medical records for the
period 2012-2014. Data on signalement, clinical signs,
results of hematologic examination, biochemistry and
imaging techniques were recorded in each case.
Microscopic examination was carried out in the De-
partment of Pathology and Veterinary Diagnostics,

Faculty of Veterinary Medicine, Warsaw University of
Live Sciences (SGGW). Cellular samples of solid
masses were collected by fine-needle aspiration biopsy
of directly visible pathological masses or ultrasono-
graphic-assisted fine-needle aspiration biopsy from
a lesion/lesions detected during imaging techniques
(thoracic or abdominal radiography or abdominal
ultrasonography). In cases with presence of serosal
effusions, fluid from the serosal cavity was collected
by thoracocentesis or abdominocenthesis, placed into
an EDTA tube, and then centrifuged. Sediment was
used as material for smears. Cellular samples of any
kind were subsequently smeared in a routine manner,
dried and processed. For cytopathological examin-
ation at least 3 cytologic smears of good quality were
dried, fixed in 70% methanol, stained with Giemsa
solution and examined by light microscope. Diagnosis
of large granular lymphoma was made based on wide-
ly accepted cytologic criteria, assuming that cells had
the morphology of mature or immature lymphocytes,
with round or slightly indented single nuclei, moder-
ate to voluminous cytoplasm and with fine to large
azurophilic granules (Roccabianca et al. 2006). Addi-
tionally, data on treatment mode, time of therapy,
time from diagnosis to death and cause of death were
also recorded.

Results

During the period from 2012 to 2014 six cats were
recognized as having large granular lymphoma. In one
cat a nasal form of LGL was recognized (case no. 3);
clinically sneezing and nasal serous discharge stained
with blood was present at the beginning of the dis-
ease. Finally, face deformity and a pink, fleshy mass
protruding from the right nasal cavity was present in
the advanced stage. In other cat (case no. 4) a sys-
temic form was recognized with nonspecific clinical
signs: dyspnea, thoracic effusion and mandibular,
mesenteric, and mediastinal lymphadenomegaly. In
four cases an alimentary form was recognized (cases
1, 2, 5, 6). Mild to severe intensity of clinical signs
related to the alimentary tract (lack of appetite,
vomiting, diarrhea, loss of body mass) were noted;
additionally, an abdominal mass was detected during
abdominal cavity palpation in each of these animals.
Particular data on signalement, imaging techniques
used, main pathology detected, cell blood count and
biochemistry are presented in Table 1. Cellular
samples for cytopathology were collected from the na-
sal cavity mass (cat with nasal form), from the en-
larged mandibular lymph node and the thoracic cavity
(cat with systemic form) and from the abdominal mass
during ultrasound-assisted fine-needle biopsy (four
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Table 1. Data on signalement, imaging techniques used, main pathology detected, cell blood count and biochemistry of six cats
with large granular lymphoma.

Age . . . Liver .
No  Sex year Imaging techniques Main pathology leu ery cre enzymes Protein

1 o 16 Abdominal Mesenteric N L H H N
ultrasonography lymphadenomegaly

2 o 95 Abdominal Mesenteric N N N H N
ultrasonography lymphadenomegaly

Intestinnal mass
3 o 13 Head computed Nasal cavity mass H N N N N
tomography

4 Q 11 Chest Mandibular H N N N N

ultrasonography lymphadenomegaly
Pleural effusion

5 ? 12 Abdominal Mesenteric N N N H N
ultrasonography lymphadenomegaly
Thickening of small

intestine

6 Q 11 Abdominal Mesenteric L N N N N
ultrasonography lymphadenomegaly
hickening of small

intestine

Legend: N — normal; H — increased; L — decreased; leu — leukocyte number; ery — erythrocyte number; cre — creatinine
concentration).

Table 2. Results of cythopatological examination of six cats with large granular lymphoma.

No Gener;'il Cytoplasmic granules Cellular Mitoses Numerous other
cellularity size distribution morphology leukocytes
1 High Fine Diffuse Immature No Yes
2 Moderate Large Diffuse Predominantly mature No Yes
3 High Fine Grouped Immature Yes Yes
4 Moderate Large Diffuse Mature No No
5 High Fine Grouped Mature Yes Yes
6 High Fine Grouped Predominantly mature Yes Yes

Table 3. Particular data on mode of therapy, response, time from diagnosis to death, and cause of death in six cats with large
granular lymphoma.

Durati Time from
No Therapy fulrlatlon Effect of therapy diagnosis Cause of death
of therapy to death
1 GKS 1.5 months No response 1.5 months Euthanasia — progression
2 GKS 2 months No response At least No information
2 months
3 COP 8 months Firstly, reduction of size of mass 9 months Euthanasia — progression
4 Masitinib 3 months Stabilization of disease 6 months Hepatic insufficiency
COP 12 months  Firstly, reduction then stabilization 16 months Euthanasia — progression
of mass size
6 No therapy - - At least No information
1.5 months

Legend: GKS - glucocorticoids; COP — cyclophosphamide, vincristine, prednisone.
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Fig. 1. Large granular lymphoma, fine-needle biopsy of nasal mass, cat (No. 3). Neoplastic lymphocytes have immature morphol-
ogy, characterized by large size, abundant basophilic cytoplasm, and some cells possess fine cytoplasmic vacuoles. Granules are
small and grouped in one area of cytoplasm. Giemsa stain, bar = 20 pm.

Fig. 2. Large granular lymphoma. (A) Fine-needle biopsy of abdominal mass, cat (No. 6). Neoplastic lymphocytes have predomi-
nantly mature morphology (scant, light cytoplasm, and condensed chromatin), one cell is less mature (arrow indicates nucleolus);
prominent cytoplasmic granules are fine and grouped. Giemsa stain, bar = 20 pm. (B) Fine-needle aspiration biopsy of

abdominal mass, cat (No. 2). Neoplastic lymphocytes contain large granules diffusely distributed in cytoplasm. Giemsa stain, bar
= 20 pm.
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cats with alimentary form). Particular data on results of
the cytological examination are presented in Table 2;
microscopic pictures of two cases are presented in
Fig. 1 and Fig. 2. Therapy was introduced in 5 of the
6 cats. In two cases palliative therapy with glucocor-
ticoids was conducted, in two cases chemotherapy
with COP protocol, and therapy with Masitinib in one
case. Particular data on mode of therapy, response,
time from diagnosis to death, and cause of death are
presented in Table 3. The median of survival time for
cats treated with anticancer therapy was 9 months, the
median of survival time for cats treated with glucocor-
ticoids was 1.5 months.

Discussion

As was shown in other studies, diagnosis of LGL
in cats can be easily obtained by fine-needle biopsy
and cytological examination of collected samples.
Moreover, commonly the morphology of neoplastic
cells, especially the presence of azurophilic cytoplas-
mic granules is more obvious in cytologic than his-
tologic slides (Franks et al. 1986, Roccabianca et al.
2006, Tsuboi et al. 2010). Because of the above men-
tioned points, it seems that cytopathology is a suffi-
cient diagnostic method for large granular lym-
phomas. In all cases recognized in this study typical
features of large granular lymphocytes were clearly
visible during cytological examination. In unequivocal
cases precise diagnosis can be obtained based on im-
munohistochemical staining using antibodies detect-
ing the CD3 antigen (present only in cytotoxic T lym-
phocytes but not in natural killer cells) or granzyme
B present in normal large granular lymphocytes
(Darbes et al. 1997, Endo et al. 1998, Tsuboi et al.
2010, Moore et al. 2012). However, because there is
no information about the association between the
presence of these markers and biological behavior,
methods of treatment and prognosis, immunostaining
has no additional benefit in routine practice. In all
presented cases samples were of good quality, were
characterized by moderate but usually high cellularity,
and neoplastic cells were well preserved. There was no
doubt as to diagnosis. Mast cell tumors were excluded
in every case by negative staining with toluidine blue.

Although LGLs has been recognized in patients of
various age, the mean age of onset is 9 years (Kirya et
al. 1997, Endo et al. 1998, Roccabianca et al. 2006). In
the present study the youngest cat was older than
9 years of age, and the median age was 12 years. In
general, the alimentary form of feline lymphomas are
recognized in older patients, and the majority of pa-
tients in this small group had this anatomic form of
lymphoma. The data and results of the present study

do not indicate gender or breed predilection for LGL
occurrence in cats.

The small intestine is the most common site of
origin in cases of LGL in cats, but mesenteric lymph
nodes are also commonly involved with neoplastic
process (Karyia et al. 1997, Derbes et al. 1998, Endo
et al. 1998, Roccabianca et al. 2006, Kirk et al. 2008,
Moore et al. 2012). In the present study the alimen-
tary form was recognized in 4 of 6 cats; additionally, in
the cat with a multisystemic form, enlargement of ab-
dominal lymph nodes was also detected. All animals
were presented at an advanced stage, and therefore
the main pathology was marked mesenteric lym-
phadenomegaly and segmental thickening of intesti-
nal loops. Such presentation is typical for feline LGL
and we were able to easily discover an abnormal ab-
dominal mass during abdominal palpation and con-
firm this by ultrasonography. Because autopsies were
not performed in our cases, we do not know what was
the primary site of neoplastic growth. However, from
a practical point of view this is not important, since
chemotherapy is the basic method of therapy. Be-
cause the nasal form of LGL in cats is sparsely de-
scribed in the literature, one case in the present study
seems to be unusual. The clinical signs suggesting
chronic inflammation of the nasal cavity in this animal
were present one year before final diagnosis. Period-
ical treatment with injection of glucocorticoids allow
the problem to be controlled, at least at the beginning
of the disease. However, with time this treatment was
insufficient, and additional diagnostic tests including
computed tomography, fine-needle biopsy and
cytopathology led to the final diagnosis of large
granular lymphoma. It was not established if these
clinical signs related to chronic nasal disease were
a consequence of LGL from the beginning or if LGL
developed as a consequence of chronic rhinitis. Chro-
nic inflammation seems to be involved in the develop-
ment of LGL, at least in intestinal lymphoma (Roc-
cabianca et al. 2006).

According to available data, because of the ag-
gressive biologic behavior of the disease in cats, ani-
mals are commonly presented in an advanced clinical
stage of the disease, with involvement of numerous
internal organs and less or more remarkable labora-
tory abnormalities (Wellman et al. 1992, Roccabianca
et al. 2006). Among these the most commonly de-
scribed are hypoproteinemia, hypocalcemia, hyper-
bilirubinemia, increased activity of liver enzymes, and
elevation of serum creatinine and urea (Wellman et
al. 1992, Roccabianca et al. 2006). In the present
study regardless of anatomic form, any such serious
abnormalities were noted, and some mild deviation
could be attributable to advanced age (features in-
dicating mild azotemia were observed only in the
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oldest patient). In one cat liver insufficiency develop-
ed during treatment with Masitinib. Infiltration of in-
testinal mucosa with neoplastic lymphocytes can pro-
duce protein-losing enteropathy, characterizing by
low serum protein concentration (Roccabianca et al.
2006). However, in any case presented here this ab-
normality was present, probably because of segmen-
tal, but not diffuse involvement of the small intestine
was observed. The presence of neoplastic cells in pe-
ripheral blood is a typical feature of feline large
granular lymphomas, sometimes leukocytosis is
marked, reaching 70000 white blood cells per pl of
blood (Karyia et al. 1997, Darbes et al. 1998, Roc-
cabianca et al. 2006). Surprisingly, leukocytosis was
observed only in 2 of 6 cats in this study; however,
even in these animals, elevation of leukocyte number
was mild and was related to increased granulocyte
count, without the presence of neoplastic cells in the
blood.

As was mentioned above, cytology is an excellent
method of diagnosis in cases of large granular lym-
phomas (Karyia et al. 1997, Derbes et al. 1998, Roc-
cabianca et al. 2006, Tsuboi et al. 2010). In all pres-
ented cases we were able to obtain the final diagnosis
easily, and samples were rich in cells that had a dis-
tinct morphology. Fine to large cytoplasmic granules
were clearly visible in at least 60% of cells, but in the
majority of cases cells with cytoplasmic granules com-
prised nearly all cells with lymphocyte morphology.
As has been shown in other studies, regardless of cell
origin (cytotoxic T lymphocytes vs. NK cells), distribu-
tion and size of cytoplasmic granules varies. In the
present study in half of the cases granules were
grouped in one area of cytoplasm, and in the other
half of cases they were uniformly distributed through-
out the entire cytoplasm. The morphology of neoplas-
tic granular lymphocytes can be immature (nuclei with
prominent nucleoli) or mature (Roccabianca et al.
2006); in our cases this second type of cell predomi-
nated. Unfortunately, no features of cellular morphol-
ogy, including differentiation of neoplastic cells, per-
mit the prediction of tumour behavior and response to
therapy (Roccabianca et al. 2006). This was also true
in our patients; response to therapy and time of sur-
vival were not related to microscopic features of neo-
plastic lymphocytes.

In the vast majority of cases response to therapy in
cats with LGL is poor and prognosis is usually grave
(Kirya et al. 1997, Krick et al. 2008). In one study
including 23 cats with LGL, only one complete re-
sponse and six partial responses were noted in pa-
tients which received chemotherapy as their initial
treatment. Among 3 cats treated with conventional
chemotherapy in this study, in two cases reduction of
mass, and stabilization of the disease in the third cat

were noted; median survival time for these animals
was 9 months. This seems a very good outcome, since
the median survival time for cats with LGL treated
with chemotherapy is very short, and averages from 19
days to 2 months (Franks et al. 1986, Roccabianca et
al. 2006, Krick et al. 2008, Moore et al. 2012). It seems
that the cause of such good results of conventional
chemotherapy in some cases could be the fact that
there was no serious involvement of internal organs,
including the liver and kidney (as was shown by bio-
chemistry). There are no prognostic factors in cases of
feline LGLs, and the suggestion that cell immaturity
or specific immunophenotype can be related to poor
prognosis has not been proved (Roccabianca et al.
2006). In our study, LGLs with mature and immature
morphology were recognized, but the results of
cytopathology, as well as anatomic form were not re-
lated to outcome.

Many cats with LGLs are euthanized at the time
of diagnosis, because of the advanced stage of the
disease, poor general state, and unfavorable diagnosis.
Additionally, the alimentary form of feline LGL is
commonly accompanied by perforation of the intesti-
nal wall and subsequent peritonitis (Karyia et al.
1997). None of the cats in the present study was eu-
thanized at the time of diagnosis; some of the cats
were treated with glucocorticoids as palliative therapy
and, despite the advanced stage, and no obvious re-
sponse to the drug, survival time for these patients
was at least 1.5 months. One cat with the systemic
form was treated with Masitinib, and although there
was no reduction of neoplastic mass size, death of the
animal was not related to progression of disease.

In conclusion, large granular lymphomas, es-
pecially the alimentary form, are a relatively com-
mon type of lymphoma in cats. Simple diagnostic
methods such as clinical examination, imaging tech-
niques and routine cytology are sufficient in the ma-
jority of cases. Despite aggressive behavior and poor
general prognosis, conventional chemotherapy leads
to a good response in some treated cats, regardless of
anatomic form and histologic grade of neoplastic
cells.
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