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Introduction

Canine T-zone lymphoma (TZL) comprises 30%–40% 

of low-grade lymphomas in dogs with an average 

age onset of 9 years (Seelig et al., 2014). The Golden 

Retriever stands out with a high prevalence, particularly 

in certain regions, including Brazil (Jark et al., 2020). 

TZL exhibits an indolent nature with slow progression 

and long survival. Typically, it involves one or more 

lymph nodes, but it has also been reported in other 

tissues such as the skin and tongue. Peripheral blood 

involvement may occur with or without lymphocytosis, 

which is not associated with a worse prognosis. 

Lymphocytosis is commonly observed at around 10,000 

cells/µl and may reach 30,760 cells/µl (Martini et al., 
2015). Diagnosis is achieved through histopathology 
and immunohistochemistry, as well as cytological 
examination of the lymph node, accompanied by 
immunophenotyping with loss of CD45 expression. 
Despite its indolent nature, achieving complete 
remission can be challenging even with chemotherapy 
treatment (Mizutani et al., 2016).

Case Details

A nine-year-old female Golden Retriever, weighing 
34.2 kg, was attended at the Veterinary Hospital of the 
Universidade Federal de Minas Gerais (UFMG, Brazil), 
for investigation of a 3 cm lump in the inguinal mammary 
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Abstract
Background: Canine T-zone lymphoma (TZL) is recognized as an indolent CD45-T cell lymphoma, with low 
aggressiveness and high overall survival. The diagnosis is obtained by histopathology and immunohistochemistry, but 
also by cytological examination of the lymph node associated with immunophenotyping. Lymphocytosis is commonly 
identi昀椀ed as around 10,000 cells/µl and may reach 30,760 cells/µl.
Case Description: The present report describes a case of a female Golden Retriever, nine years old, with generalized 
lymphadenopathy. In the cytological examination of the super昀椀cial cervical lymph node, a monomorphic population 
of small, “clear cells” and “hand mirror” lymphocyte shape was suggestive of TZL. The leukogram showed intense 
leukocytosis (160,050 cells/μl) due to small clear cell lymphocytosis (152,048 cells/μl). The myelogram showed a 
myeloid:erythroid ratio of 2:3; with a pyramidal distribution of cell types and the presence of 22.8% of lymphocytes 
in the differential count. Bone marrow, peripheral blood, and lymph node immunophenotyping resulted in lymphocyte 
gates with 97.3% to 99.5% CD5+, predominantly CD4-, CD8-, and CD45- con昀椀rming the diagnosis of TZL 
with associated leukemia. Treatment with chlorambucil and prednisolone was started. During the 昀椀rst month, the 
lymphocytosis remained above 200,000 cells/uL. After four months of treatment, there was a decrease in lymphocytes, 
which progressively reached a count of 10,800 cells/ul in the eleventh month. 
Conclusion: In the literature, lymphocytosis above 30,760 cells/μl has not been observed in TZLs. Thus, it is believed 
that this is the 昀椀rst report of extreme lymphocytosis with a slow response to chemotherapy.
Keywords: Cytology, Flow cytometry, Immunophenotyping, Indolent lymphoma, Lymphocytosis.
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gland. On physical examination, there was generalized 
lymphadenopathy and a body score of 7/9, with remaining 
physical parameters within normal limits. An abdominal 
ultrasound was performed, revealing hepatomegaly with 
the presence of a nodule, iso-to-slightly hypoechoic 
and homogeneous, measuring approximately 6.22 × 
4.26 cm; discrete splenomegaly with heterogenous 
appearance due to small nodular hypoechoic lesions 
with diameters varying between 0.32 and 0.62 enlarged 
medial iliac lymph nodes (left measuring 1.63 × 3.87 cm, 
right measuring 2.29 × 3.81 cm). Fine needle aspiration 
of the spleen, liver, super昀椀cial cervical lymph node, 
bone marrow, and peripheral blood were performed. 
The cytology of the lymph node showed an amorphous 
basophilic material and a moderate concentration 
of fat vacuoles and red blood cells (Fig. 1A and B). 
Nucleated cells were presented in intense concentration, 
composed of lymphoid cells (97%), macrophages (2%), 
and neutrophils (1%). Among lymphoid cells, 85% 
were classi昀椀ed as small, 10% as medium, and 5% as 
large, with the small cells often having clear, unipolar 
cytoplasm, typical of “clear cells” and “hand mirror” 
shapes. The mitotic index was considered low, with only 
one mitotic 昀椀gure in 昀椀ve 昀椀elds at 400× magni昀椀cation. In 
conclusion, the cytological examination was suggestive 
of TZL, and immunophenotyping was recommended for 
diagnostic con昀椀rmation and to rule out possible intense 
paracortical hyperplasia.
In the 昀椀rst blood count, hematocrit was observed at the 
lower reference limit (37%), platelet counts slightly 
above the upper reference limit (551,000 cells/μl), 
and leukocyte counts far above the upper reference 
limit (160,050 cells/μl), with extreme lymphocytosis 
(152,048 cells/μl), mild eosinophilia (3,201 cells/μl), 
monocytopenia (0 cells/μl), and segmented neutrophil 
count within the normal range (4,801 cells/μl) (Jain, 
1993) (Table 2). In the morphological evaluation, the 
peripheral lymphoid cells were classi昀椀ed as small to 
intermediate, with a decreased nucleus:cytoplasm ratio 

compared to typical small lymphocytes, and presenting 
round to oval nuclei with 昀椀nely granular chromatin 
and slightly basophilic cytoplasm, with cell borders 
showing more intense basophilia, compatible with 
“clear cells” (Fig. 2A and B).
In splenic cytology, a predominance of lymphocytes 
was observed with a morphological pattern similar to 
that observed in peripheral blood (Fig. 3A and B). In 
liver cytology, an intense concentration of hepatocytes 
was observed, with a slight cytoplasmic rarefaction (Fig. 
4A and B), suggestive of hepatic nodular hyperplasia or 
well-differentiated neoplasia.
Bone marrow aspiration was performed in the greater 
tuberosity of the humerus. The myelogram showed a 
low concentration of particles with a cellularity (cell:fat 
ratio) of 60% and a mean concentration of seven to eight 
megakaryocytes/spicule (Fig. 5A). The differentiation 
of cell types in the region around the particles (Fig. 
5B) resulted in a myeloid: erythroid ratio of 2:3; 
with a pyramidal distribution of the myeloid lineage 
(myeloblasts: 1.8%; promyelocytes: 5.0%; myelocyte 
neutrophils: 11.4%; metamyelocyte neutrophils: 10.9%; 
rod neutrophils: 14.9% and segmented neutrophils: 
8.4%; no eosinophilic or basophilic cells were 
observed) and erythroid (rubriblast: 1.1%; prorubrocyte: 
2.0%; rubrocyte: 9.6%; and metarubrocyte: 10.4%). 
Lymphocytes (22.8%), plasma cells (1.4%), and 
monocytes (0.7%) were also observed. Lymphocytes 
were considered small and typical.
With the suspicion of TZL/leukemia, 
immunophenotyping by 昀氀ow cytometry of blood, 
lymph node, and bone marrow samples was performed 
in two different laboratories due to the availability of 
antibodies. In the Cytometry Laboratory of the Institute 
of Biological Sciences at UFMG, the markers CD5, 
CD4, CD8, CD14, and CD21 were analyzed, using 
four polystyrene tubes (Becton-Dickinson, USA) for 
each of the samples. In the 昀椀rst tube, the anti-canine 
antibodies CD5-FITC/CD4-PE were transferred 

Fig. 1. Cervical lymph node cytology, Golden Retriever, T-zone lymphoma. (A) Predominance of small lymphoid cells, often in the 

shape of a “hand mirror.” 10x objective. (B) The “clear cells” have clear and unipolar cytoplasm, in the shape of a “hand mirror.” 

40x objective. Diff-Quik staining.
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together with the sample; in tube 2, the anti-canine 

antibodies CD5-FITC/CD8-PE; and in tube 3, the anti-

human antibodies CD14-AlexaFluor 647 and CD21-

PE. Samples were incubated for 30 minutes at room 

temperature and protected from light. In the fourth 

tube, no antibody was added as a negative control. 

The FACSCanthoII™-BD 昀氀ow cytometer was used 
for data acquisition, with the DIVA software (Data-

Interpolating Variational Analysis). FlowJo software 

(Flow Cytometry Analysis Software, version 7.6.1) 

was used for data analysis. The CD34 and CD45 

markers were analyzed at the Institutional Laboratory 

for Biomarkers Research (https://www.farmacia.ufmg.

br/linbio-ufmg/), Clinical and Toxicological Analysis 

Department of the UFMG College of Pharmacy, using 

three tubes (Becton-Dickinson, USA) for each sample. 

The cellular solution was incubated with anti-human 

CD45-eFluor and CD34-PE antibodies for 30 minutes 

Table 1. Flow cytometry immunophenotyping results from the lymphocyte gate in blood, lymph node, and bone marrow samples 

from a Golden Retriever dog with T-zone lymphoma.

CD5+CD4+ CD5+CD4- CD5+CD8+ CD5+CD8- CD14+ CD21+ CD34+ CD45-

Blood 2.48% 97.3% 2.15% 97.6% 0.67% 1.39% 0.01% 69.7%

Lymph node 4.60% 94.5% 3.62% 94.9% 0.0% 4.88% 1.53% 88.7%

Bone marrow 2.30% 95% 1.29% 89.8% 1.12% 0.27% 0.27% 71.8%

Table 2. Blood tests performed to monitor a Golden Retriever patient diagnosed with T-zone lymphoma.

Variable 2021 2022 2023

21/10 09/11 16/11 23/11 07/12 08/02 24/05 28/06 30/08 15/09 17/01 V.R.*

Hematocrit (%) 37 26 26 27 35 40 38 35 41 45 44 37–55

Total leukocytes (x103/µl) 160.1 210.6 229.7 216.0 202.3 89.0 32.7 28.2 21.4 14.4 9.4 6.0–17.0

Neutrophils (%) 3 9 11 1 3 9 13 20 27 23 93 60–77

Neutrophils (x103/µl) 4.8 19. 0 25.3 2.2 6.1 8.0 4.3 5.6 5.8 3.3 8.8 3.0–11.5

Lymphocytes (%) 95 90 88 99 97 91 82 79 73 75 4 12–30

Lymphocytes (x103/µl) 152.0 189.5 202.1 213.8 196.2 81.0 26.8 22.3 15.6 10.8 0.38 1.0–4.8

Monocytes (%) 0 1 1 0 0 0 1 0 0 0 0 3–10

Monocytes (x103/µl) 0 2.1 2.3 0 0 0 0.3 0 0 0 0 0.2–1.4

Eosinophils (%) 2 0 0 0 0 0 4 1 0 2 3 2–10

Eosinophils (x103/µl) 3.2 0 0 0 0 0 1.3 0.3 0 2.9 0.28 0.1–1.3

Platelets (x105/µl) 5.5 5.2 3.0 4.3 3.4 3.0 6.0 2.5 2.7 2.3 1.8 2–5

Fig. 2. First blood smear, Golden Retriever, T-zone lymphoma. (A) Low red blood cell:white blood cell ratio (37:1) due to intense 

leukocytosis (5,940,000 RBCs/μl and 160,050 WBCs/μl). 10x objective. (B) “Clear cells” are small to intermediate and have clear 
and more abundant cytoplasm than typical lymphocytes. 100× objective. Diff-Quik staining.
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at room temperature and protected from light in two of 
the tubes. The third tube was used as a negative control. 
Data acquisition and analysis were performed using 
the LSR Fortessa–Becton 昀氀ow cytometer and FlowJo 

software (Flow Cytometry Analysis Software, version 
7.6.1).
In peripheral blood immunophenotyping, the 
lymphocyte gate, which represented 80.9% of the 

Fig. 3. Splenic cytology, Golden Retriever, T-zone lymphoma. (A) Predominance of small lymphocytes. 40× objective. (B) Small 

lymphocytes are similar to those seen in peripheral blood. 100× objective. Diff-Quik staining.

Fig. 4. Liver cytology, Golden Retriever, T-zone lymphoma. (A) Predominance of hepatocytes in clusters of varying sizes. 10× 

objective. (B) Hepatocytes show cytoplasmic rarefaction. 40× objective. Diff-Quik staining.

Fig. 5. Myelogram, Golden Retriever, T-zone lymphoma. (A) Bone marrow particle. In this sample, the cell:fat ratio was estimated 

at 60%. 4× objective. (B) In the region around the particles, a concentration of 22.8% of typical small lymphocytes was observed. 

40× objective. Diff-Quik staining.
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nucleated cellularity, resulted in a CD5+phenotype 
in almost 100% of cells (Fig. 6.1). However, only 
2.5% and 2.2% of these cells were CD4+ and CD8+, 
respectively. In addition to this atypia, 69.7% of cells 
were CD45-. Similar results were observed in lymph 
nodes and bone marrow immunophenotyping (Fig. 
6.2 and 6.3). These results are summarized in Table 
1. Based on the cytological and immunophenotypic 
characteristics, a diagnosis of TZL was con昀椀rmed, 
and conservative treatment was instituted with 2 mg 
of chlorambucil (4 mg/m² EOD, continuous use) and 
20 mg of prednisolone (1 mg/kg SID for 7 days, then 
0.5 mg/kg SID for 14 days, followed by 0.5 mg/kg SID 
every 48 hours for another 30 days).
After diagnosis and treatment initiation, the dog 
returned for evaluation, and monitoring blood tests were 
performed (Table 2). In the 昀椀rst month of treatment, 
the animal presented with moderate anemia, with 
hematocrit values ranging from 26% to 27% in three 

tests. A single dose of oral lomustine was administered, 
at 60 mg/m2 in the second week but despite no adverse 
events, there was no improvement in the hematological 
parameters. The dog remained asymptomatic during 
the entire treatment and follow-up. Anemia became 
mild in the second month of treatment (hematocrit 
35%), reaching normocytosis in the fourth month, with 
hematocrit 40%. Thereafter, the hematocrit oscillated 
near the lower limit of the reference range, being within 
the reference range in the last blood test (hematocrit 
44%), performed after 15 months of follow-up. The 
anemia in the 昀椀rst and second months of treatment was 
accompanied by extreme leukocytosis of over 200,000 
cells/µl, constituted by 88% to 99% lymphocytes with 
the same characteristics as the 昀椀rst blood test. In the 
fourth month of treatment, the erythroid normocytosis 
was accompanied by a decrease in leukocyte count to 
89,000 cells/µl, still with 91% of lymphocytes. From 
the 昀椀fth month, leukocytosis became moderate and 

Fig. 6. Flow cytometry immunophenotyping of blood sample (6.1), lymph node sample (6.2), and bone marrow sample (6.3) 

from a Golden Retriever with T-zone lymphoma. (A) Density plot of size (FSC) versus granularity (SSC) indicating the position 

of the lymphocyte population (delimited by the black line) for the analysis of the total T lymphocyte population and its CD4+ and 

CD8+ subpopulations. (B) Density plot of CD4-PE versus CD5-FITC used to quantify the percentage of total CD5+T lymphocytes 

(represented by the sum of frequencies Q1+Q2) and the CD5+CD4+ T lymphocyte subpopulation (Q2). (C) Density plot of CD8-

PE versus CD5-FITC used to quantify the percentage of CD5+CD8+T lymphocyte subpopulation (Q2). (D) Density plot of CD45-

Pacific Blue-A versus granularity (SSC) used to quantify the percentage of CD45+cells.



http://www.openveterinaryjournal.com

B. V. de Sena et al. Open Veterinary Journal, (2023), Vol. 13(12): 1760–1768

1765

decreased until it reached a count of leukocytes within 

reference values (14,400 cells/µl) (Fig. 7A and B). In 

this test, lymphocytes represented 75% of leukocytes, 

with morphology similar to the 昀椀rst test. Pearson 
correlation test showed a strong negative correlation 

between hematocrit and leukocyte count (p = 0.0009; 

rP = −0.851), and hematocrit and lymphocyte count (p 

= 0.001; rP = −0.836).
In the ninth month of treatment, after clinical 

stabilization, a regional mastectomy was performed 

evolving the left inguinal, caudal abdominal, and cranial 

abdominal mammary glands. The histopathology was 

conclusive for malignant adenomyoepithelioma with no 

lymph node metastasis detected. To better understand 

the mammary neoplasm, immunohistochemistry 

was performed, which was positive for Ki-67 (5%), 

estrogen receptor (1%–25% [+]), and progesterone 

(75% [++++]), and negative for Cox-2. Imaging 

examinations were repeated and remained similar to 

the previous examination.

After 11 months of treatment, with the maintenance 

of lymphocyte predominance in the leukogram (73% 

lymphocytes versus 27% neutrophils), the dose of 

chlorambucil was increased to 6 mg/m², every other 

day, for continuous use. In the hemogram performed 15 

months after maintaining the treatment, a predominant 

count of neutrophils and lymphopenia without atypia 

was observed. At the time this paper was written, the 

dog had already survived for 577 days.

Discussion

Lymphoma is the most common hematopoietic 

neoplasm in dogs, representing 12% to 18% of all 

neoplasms in this species (Sayag et al., 2018). Canine 

lymphoma classi昀椀cation systems have been adapted 
from those used in humans and currently follow the 

World Health Organization (WHO) classi昀椀cation for 
neoplastic diseases of lymphoid tissues, where they are 

predominantly categorized as B and T cell lymphomas 
(Valli et al., 2011).
T-cell lymphomas represent 30% to 40% of canine 
lymphomas and often present aggressive biological 
behavior, although they can also be characterized as 
indolent and exhibit different responses to treatment, 
depending on the subtype (Comazzi and Riondato, 
2021). The TZL is the most common indolent 
lymphoma in dogs, accounting for up to 62% of indolent 
lymphomas and 29% of all canine lymphomas (Valli et 
al., 2006; Flood-Knapik et al., 2013). In humans, TZL is 
not a distinct classi昀椀cation but it is a rare variant within 
a category called not otherwise speci昀椀ed peripheral 
T-cell lymphomas, accounting for approximately 1.5% 
of cases within this group (Seelig et al., 2014). Due 
to its rarity in humans, it is not possible to compare 
the clinical course and treatment between the two 
species (Flood-Knapik et al., 2013). However, its high 
occurrence in dogs provides an excellent opportunity 
to study this disease, improving its understanding and 
treatment in both species.
Canine TZL appears to be associated with genetic 
factors, as the Golden Retriever breed represented 
41%, 44%, and 56% of cases in studies conducted in 
the United States (Seelig et al., 2014), Brazil (Lima, 
2020), and Japan (Mizutani et al., 2016), respectively, 
while in Italy, it was not among the most affected breeds 
(Comazzi et al., 2018), possibly due to differences in 
lineages. A recent study identi昀椀ed a strong link between 
speci昀椀c single nucleotide polymorphisms and TZL in 
Golden Retrievers. Signi昀椀cant associations were found 
in genome regions located on chromosomes 8 and 14 
(Labadie et al., 2020). The average age of dogs affected 
by TZL ranges from eight to ten years (Valli et al., 2006; 
Seelig et al., 2014; Mizutani et al., 2016; Lima, 2020), 
which is similar to dogs with a general diagnosis of 
lymphoma (Mizutani et al., 2016). Therefore, the breed 
and age of the animal in this report follow the pattern 
of previous reports.

Fig. 7. Blood smear of 09/15/2022, Golden Retriever, T-zone lymphoma. (A) Red blood cell:white blood cell ratio of 462:1 

(6,660,000 RBC/µl: 14,400 WBC/µl). Objective 10×. (B) After 11 months from the first blood test, lymphocytosis decreased from 

152,048 cells/µl to 10,800 cells/µl, but the cells remained with a low nucleus:cytoplasm ratio. Objective 100×. Diff-Quik staining.
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Histologically, TZL is characterized as a diffuse 
proliferation of small to medium lymphocytes in 
the paracortical area (Kojima et al., 2022). Usually, 
cytology is the screening tool for lymphomas, as it 
is less invasive and has lower costs (Lima, 2020). In 
the case of TZL, the diagnosis can rarely be obtained 
on cytology, as the presence of a high concentration 
of small to medium cells with clear and elongated 
cytoplasm, can also indicate a reactive process in the 
paracortex region, which appears as a primary response 
preceding plasma cell proliferation, in cases of chronic 
dermatitis or in response to certain antigens, such as 
in cases of leishmaniasis or viral infections (Comazzi 
and Riondato, 2021). However, a TZL diagnosis can be 
suspected by the presence of a high concentration of small 
to medium cells with clear and elongated cytoplasm, 
resembling a “hand mirror” shape (Mizutani et al., 
2016; Kojima et al., 2022). In addition to morphological 
analysis, samples collected by 昀椀ne needle aspiration 
are amenable to 昀氀ow cytometry immunophenotyping. 
In TZL, the phenotypic pattern is negative for the pan-
leukocyte marker CD45 and positive for the T-cell 
markers CD3 and/or CD5 (Mizutani et al., 2016). Loss 
of expression of the CD45 marker is proposed as a 
con昀椀rmatory feature for TZL, allowing validation of the 
diagnosis even without observation of the histological 
architecture. Thus, cytological analysis associated 
with immunophenotyping can be diagnostic without 
the need for surgical procedures (Seelig et al., 2014). 
A possible limitation of this report is the absence of 
histopathological examination, although differentiation 
of TZL from other indolent lymphomas, may be 
dif昀椀cult without immunophenotypic, cytogenetic, and/
or molecular studies (Lima, 2020).
CD45 is a tyrosine phosphatase protein used for the 
generalized identi昀椀cation of leukocytes. It is suggested 
that loss of expression of this surface marker, possibly 
due to the absence of transcription of its respective gene, 
allows the cell to evade thymic deletion or apoptotic 
signaling. This is because apoptosis induction is related 
to galectin binding to CD45 expressed on non-neoplastic 
cells (Martini et al., 2017). Loss of CD45 expression 
in other lymphomas is considered rare (Parachini-
Winter et al., 2018; Stein et al., 2021), but highlights 
the importance of evaluating immunophenotyping 
together with clinical, morphological, and proliferation 
index data (Lima, 2020). Studies report loss of CD45 
expression in over 95% of canine TZL cases (Martini et 
al, 2013; Seelig et al., 2014; Martini et al., 2015), which 
reinforces that this peculiar phenotypic characteristic, 
associated with typical cytological appearance and 
expansion of cells from the paracortex in histological 
sections, represents a unique entity (Martini et al., 
2015). In the lymphocyte gate cells of the present case 
(Fig. 6), CD45- immunophenotype was observed in 
69.7%, 71.8%, and 88.7% of peripheral blood, bone 
marrow, and lymph node samples, respectively. In a 
study, CD45-cells represented 30.8% to 98.0% of 40 

TZL lymph nodes, with a median of 82.6% (Martini et 
al., 2017). Co-expression of CD4 and CD8 or absence 
of expression of both, have also been observed in 33% 
to 40% of TZL series (Seelig et al., 2014; Martini et al., 
2015) as reported in the present case. 
The present report describes an extreme lymphocytosis 
in a dog with TZL. Lymphocytosis is a common 昀椀nding 
in animals diagnosed with TZL and it is reported in 30% 
to 63% of cases (Flood-Knapik et al., 2013; Seelig et 
al., 2014; Mizutani et al., 2016; Lima, 2020); however, 
it is usually mild, with an average of 5,046 to 9,212 
lymphocytes/μl (Flood-Knapik et al., 2013; Seelig et al., 
2014; Martini et al., 2015). In the literature reviewed, 
the highest lymphocyte count reported in an animal 
diagnosed with TZL was 30,760 cells/μl (Martini et al., 
2015), which is more than seven times lower than the 
lymphocytosis found in the case reported here. 
In this report, a differential examination of bone marrow 
cell types showed 22.8% lymphocytes, with lymphocyte 
gate immunophenotyping resulting in 71.8% CD45-. 
Martini et al. (2015) observed 0.5% to 24.1% in the bone 
marrow and 0.9% to 64.6% in peripheral blood using 
immunophenotyping as a criterion for the presence of 
neoplastic cells in the bone marrow and blood of dogs 
with TZL. In the 昀椀rst blood count of this report, the 
relative leukocyte count showed 95% lymphocytes, 
with 88.7% CD45- in immunophenotyping. These 
characteristics of bone marrow and peripheral blood 
are attributed to the release of nodal neoplastic cells 
directly into the peripheral blood instead of prior 
establishment in the bone marrow, which is known 
as the spillover. To differentiate lymphoproliferative 
disorders that present with neoplastic cells in peripheral 
blood, the origin of neoplasiais determined by the tissue 
that has the highest tumor volume, according to WHO 
classi昀椀cation (Comazzi et al., 2011). Leukemia is 
named when the neoplastic cell percentage is higher in 
the bone marrow and called lymphoma if the neoplasia 
is mainly in peripheral lymphoid organs. Thus, this 
case should be considered as stage V TZL due to bone 
marrow secondary involvement (Valli et al., 2013). In 
addition, the low degree of in昀椀ltration typically found 
in TZL cases also explains why this disorder is rarely 
associated with cytopenia (Flood-Knapik et al., 2013; 
Seelig et al., 2014; Martini et al., 2015), and can even 
present with thrombocytosis in 25% of cases (Mizutani 
et al., 2016). Nonregenerative anemia can occur in 
approximately 13% of cases probably due to anemia of 
chronic disease rather than BM in昀椀ltration (Mizutani 
et al., 2016). In this report instead, a myeloid:erythroid 
ratio of 2:3 was observed, close to the upper limit of 
the values of 0.8–2.5 reported by Jain (1993) and above 
the limits of 0.9–1.8 described by Harvey (2000), 
suggesting a decrease in BM production. Regardless 
of the reference used, the M:E ratio of 2:3 associated 
with 60% cellularity suggests a tendency to decrease 
erythroid lineage.
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Due to its indolent nature, the prognosis for dogs with 
TZL is considered favorable, with an estimated survival 
of 21 to 33 months (Flood-Knapik et al., 2013; Seelig 
et al., 2014; Martini et al., 2015), which is clearly much 
higher than the average survival of 5 months for not 
otherwise speci昀椀ed peripheral T-cell lymphoma in dogs 
(Valli et al. 2013). However, this survival expectation 
and the fact that TZL is considered the indolent form 
of canine lymphoma with a longer survival time 
(Valli et al., 2017) are not suf昀椀cient to predict the 
prognosis of the animal reported here, as there is no 
literature involving dogs with TZL associated with 
marked lymphocytosis and advanced staging (Stage 
V). In addition, although the increase in lymphocyte 
count in peripheral blood does not appear to correlate 
with survival time, the magnitude of lymphocytosis is 
related to lower survival rates in indolent lymphomas 
(Flood-Knapik et al., 2013).
There is no consensus on the treatment of TZL, but the 
recommendation is for conservative use of chlorambucil 
and prednisone when the disorder is compromising the 
animal’s quality of life, through the manifestation of 
clinical signs or visceral involvement, and/or in cases of 
lymphocytosis above 30,000 cells/μl (de Lorimier and 
Campbell, 2020). Thus, extreme lymphocytosis and its 
persistence even after treatment may characterize a fair 
prognosis. However, in the last blood count, performed 
15 months after diagnosis, the counts of red blood cells, 
white blood cells, and platelets were within reference 
values, and the animal’s physical examination showed no 
signi昀椀cant alterations. As an indolent form of lymphoma, 
usually associated with a low proliferation index (4), the 
progression of TZL is expectedly slow, and although 
the time to remission after initiation of chemotherapy 
is not reported for dogs with such disease it may take 
a few weeks, as observed in the present case even with 
intensi昀椀cation of the treatment with a maximum tolerated 
dose of lomustine. Once the dog was clinically well, it 
was decided to continue with the standard protocol based 
on chlorambucil and prednisolone.

Conclusion

In conclusion, this work possibly describes the 昀椀rst 
case of extreme lymphocytosis in a dog with TTZL, 
highlighting the importance of cytological evaluation 
associated with 昀氀ow cytometry immunophenotyping, 
even in cases considered unlikely according to the 
literature. The subclassi昀椀cation of lymphomas is 
extremely important for the treatment and prognosis, 
and the reporting of new characteristics related to 
speci昀椀c subtypes is essential for a better understanding 
of the most common hematopoietic neoplasm in dogs.
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