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1 | INTRODUCTION

Pericardial effusions in dogs are most often diagnosed as haemorrhagic
and idiopathic (90%), with fewer cases diagnosed as neoplastic (4.6%),
infectious (3.1%), or other (2.3%) based on microscopic evaluation
accordingto arecent study (Cagle et al., 2014). The three most common
neoplastic causes of pericardial effusion in dogs are myocardial heman-
giosarcoma, chemodectoma, and mesothelioma (MacGregor et al.,
2005), although the cells of the first two tumour types are typically
not present on microscopic evaluation of the effusions, and a definitive
diagnosis of mesothelioma ante-mortem is problematic. Pericardial
effusion due to lymphoma is rare in dogs, occurring in only 1.9% of
pericardial fluid analyses in one study (Cagle et al., 2014) and 1.2% of
pericardial fluid analyses when data from three separate studies were
examined (Berg et al., 1984; Dunning et al., 1998; Sisson et al., 1984).
Another retrospective study found that only 0.17% of dogs presenting
with cardiothoracic disease across three tertiary veterinary teaching
hospitals had primary cardiac lymphoma (MacGregor et al., 2005). Four
of the 12 affected dogs in that study had T-cell lymphoma, and one had

Pericardial effusions in dogs are most often diagnosed as haemorrhagic and idiopathic.
Pericardial effusions secondary to an underlying neoplastic process are infrequently
diagnosed, as neoplastic cells are rarely observed in a sample of the effusion. In the
present report, we describe a 9-year-old dog with pericardial effusion due to T-cell lym-
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report of pericardial effusion in a dog due to T-cell lymphoma of granular lymphocyte
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B-cell lymphoma, determined via immunohistochemical and immuno-
cytochemical immunophenotyping (MacGregor et al., 2005). However,
the T-cell lymphomas present in these pericardial effusions were not
described as granular, and to the authors’ knowledge, this is the first
report of a pericardial effusion in a dog due to T-cell lymphoma of

granular lymphocyte type.

2 | CASE PRESENTATION

A 9-year-old 25-kg (55 Ib) spayed female Labrador Retriever-Poodle
crossbreed dog was examined by the emergency service at a veteri-
nary teaching hospital for diarrhoea, vomiting, inappetence, and an
enlarged abdomen. Five months earlier, the dog was diagnosed with
pituitary-dependent hyperadrenocorticism via a low-dose dexametha-
sone suppression test at the same veterinary teaching hospital. At
that time, the physical examination was overall unremarkable, with
the exception of bilateral lenticular sclerosis and a mildly pendulous

abdomen. A complete blood count (CBC) and serum biochemistry
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panel were unremarkable, and atypical cells were not observed on
blood smear examination. An abdominal ultrasound was performed
and revealed mildly enlarged kidneys bilaterally, an enlarged liver with
multifocal hyperechoic nodules and an enlarged spleen. Fine needle
aspiration of these lesions was not performed at that time.

On physical examination, the dog was bright, alert, and respon-
sive and had pale mucus membranes. Mild cranial organomegaly and
an abdominal fluid wave were detected on palpation. Point-of-care
ultrasound was performed on the abdominal and thoracic cavities.
There was a moderate amount of fluid in the abdomen, and therapeu-
tic abdominocentesis was performed without cytologic evaluation of
the fluid. Pericardial effusion was also present, and during pericardio-
centesis, the patient developed severe atrial flutter. The patient was
administered 2% lidocaine IV during the procedure, and oral sotalol
was prescribed to prevent future atrial flutter events. Echocardio-
graphy revealed pericardial effusion with cardiac tamponade and a
2 x 1 cm hyperechoic structure near the pulmonary artery, which was
interpreted as either a clot or a mass. This mass was not aspirated due
to patient instability. Approximately 600 ml of serosanguineous fluid
was removed from the pericardial space and submitted to the clinical
pathology laboratory for analysis. No further diagnostics were pur-
sued, and the patient was discharged with an appointment for recheck
in 1 week.

The pericardial fluid had a protein concentration of 4.3 g/dl
(RI < 2.5 g/dl), a total nucleated cell count of 23,500 cells/ul
(Rl < 1,500 cells/ul), and 1.3 million red blood cells (RBCs)/ul (RI
0 cells/ul). A Wright-Giemsa stained direct smear of the fluid had a
pale blue background with increased nucleated cellularity (Figure 1a).
Nucleated cells were predominantly large round cells that had round
to ameboid nuclei approximately 2-3 RBCs in diameter, finely clumped
chromatin, multiple variably prominent nucleoli, and a moderate vol-
ume of mid to deep blue cytoplasm that often contained numer-
ous small punctate vacuoles and sometimes contained a perinuclear
packet of fine pink granules (Figure 1b). There were also numerous
cytophagic macrophages, along with few small, well-differentiated lym-
phocytes, and non-degenerate neutrophils. Moderate numbers of reac-
tive mesothelial cells were also observed. Cytologic interpretation of
the fluid was “possible lymphoma with haemorrhage,” and immunophe-
notyping and molecular clonality PCR (PARR) were recommended to
further characterize the cells in the fluid.

The dog was seen 1 week later for the scheduled recheck appoint-
ment and had developed increased respiratory effort and decreased
lung sounds ventrally. Ultrasonography detected pleural effusion that
was not present at the visit a week earlier, and thoracocentesis
was performed. Approximately 300 ml of serosanguineous fluid was
removed from the right side of the thorax and submitted for fluid
analysis. The pleural fluid sample had a protein concentration of
5.8 g/dl (RI < 2.5 g/dl), a total nucleated cell count of 23,420 cells/ul
(Rl < 1,500 cells/ul), and 140,000 RBCs/ul (Rl O cells/ul). On micro-
scopic examination, the predominant cell type consisted of large round
cells that were morphologically similar to those present in the peri-

cardial fluid sample one week prior (Figure 2). The dog was diagnosed

FIGURE 1 (a) Photomicrograph of a pericardial fluid sample
collected from a 9-year-old Labrador Retriever-Poodle cross breed
dog that presented for vomiting, diarrhoea, and a distended abdomen.
There are numerous large round cells that have moderate volumes of
mid to dark blue cytoplasm that often contain numerous punctate
vacuoles. Wright-Giemsa stain; bar = 20 uM. (b) Photomicrograph of a
sediment preparation of the pericardial fluid sample. Some of the large
round cells also have fine, bright pink cytoplasmic granules that packet
in a perinuclear location. Wright-Giemsa stain; bar = 20 uM

with neoplastic pericardial and pleural effusions due to lymphoma of
granular lymphocyte type.

To further characterize the neoplastic cells, immunophenotyp-
ing using anti-CD3 (T lymphocyte marker), anti-CD7%9a (B lym-
phocyte marker), anti-CD11d (marker of granular lymphocytes and
macrophages in hematopoietic sites—splenic red pulp, bone marrow,
lymph node medullary sinuses), anti-CD11c (myeloid lineage marker,
including dendritic cells), and anti-CD11b (myeloid lineage marker)
antibodies was performed on smears of the pericardial fluid. The neo-
plastic cells were weakly to moderately CD3 positive cytoplasmically
and did not express CD79%9a, CD11b, CD11c, or CD11d. They were
also subsequently negative for CD34 expression and alkaline phos-

phatase activity, the latter being shown to be weakly positive in T-ALL
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FIGURE 2 Photomicrograph of the thoracic effusion that
developed 1 week after original presentation in a 9-year-old Labrador
Retriever-Poodle cross breed dog that presented with pericardial
effusion previously. The large round cells present in the thoracic fluid
are morphologically identical to those observed in the pericardial fluid.
They have fine, bright pink cytoplasmic granules that packet in a
perinuclear location. Wright-Giemsa stain; bar = 10 uM

(T-cell acute lymphoblastic leukaemia) in one study (Stokol et al., 2015)
and the former being strongly and consistently expressed in acute

myeloid leukaemias and B-cell acute lymphoblastic leukaemia (B-ALL)
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(Vernau & Moore, 1999). Molecular clonality PCR (PARR) was also
performed in duplicate on the pericardial fluid to determine if the neo-
plastic cells had a clonal T-cell receptor gene rearrangement (Figure 3)
(Keller & Moore, 2012). The neoplastic cells had a marked and repro-
ducible T-cell receptor gamma clonal rearrangement. T-cell molecular
clonality PCR was also performed in duplicate on the pleural fluid, and
areproducible clonal rearrangement was also present, identical to that
in the pericardial fluid (Figure 3). No further diagnostic workup was
pursued, and the patient was lost to follow-up.

3 | DISCUSSION

Large granular lymphocyte (LGL) neoplasia is of T-cell or natural
killer (NK) cell origin and may manifest as lymphoma or leukaemia.
Various types of T-cell lymphoma of granular lymphocyte type have
been reported in dogs, including those that arise in the splenic red
pulp (hepatosplenic lymphoma [HS-TCL], CD11d+), liver (hepatocy-
totrophic lymphoma [HC-TCL], CD11d-), and gastrointestinal (Gl) tract
(enteropathy-associated T-cell lymphoma type 1 [EATCL type 1],
CD11d-) (Keller et al., 2013; Matsumoto et al., 2019). EATCL may have
some degree of blood involvement, but HC-TCL and HS-TCL typically

do not (Keller et al., 2013). Most granular lymphocyte leukaemias in
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FIGURE 3 T-cell molecular clonality PCR electropherogram traces (run in duplicate) from both the pericardial and pleural effusions present in
a 9-year-old Labrador Retriever-Poodle cross breed dog. Reproducible identical clonal electropherograms are indicative of the same T-cell

lymphoma (identical clones) in both sites
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dogs are of cytotoxic T-cell origin (CD3+CD8+) and arise from the
splenic red pulp. As such, they are also CD11d+ (Vernau & Moore,
1999). There are no reports of primary cardiac or pericardial lymphoma
of granular lymphocyte type in animals, but a human case of NK-cell
LGL lymphoma in a pericardial effusion secondary to Epstein-Barr
virus (EBV) infection has been reported (Hisatake et al., 1996). An NK-
cell origin was excluded in this instance, as the neoplastic lymphocytes
had a clonal T-cell receptor gene rearrangement. Natural killer cells
do not rearrange their T-cell antigen receptor genes (Caligiuri, 2008).
Increased proportions of cardiac CD8+ T cells have been reported with
aging in mice (Ramos et al., 2017), and whether this increase occurs in
aging dogs, or if those cells could undergo malignant transformation,
remains to be determined.

In the dog described here, there were no Gl abnormalities or
abdominal lymphadenomegaly present on ultrasound. This makes pri-
mary EATCL an unlikely origin for the neoplastic LGLs in this case.
Moreover, cardiac involvement is uncommon with either HC-TCL or
HS-TCL (Keller et al., 2013), and HS-TCL in dogs is usually CD11d+.
Consequently, both HS-TCL and HC-TCL are considered unlikely pri-
mary sources as well. Although a CBC was not performed in this
dog when it presented with pericardial effusion, a primary acute
leukaemia of granular lymphocyte type is also considered unlikely due
to the immunophenotype (CD11d-, CD34-) and lack of apparent more
widespread involvement. As such, primary cardiac or pericardial T-cell
lymphoma of granular lymphocyte type was considered most likely.
However, without a CBC and full staging at the time the dog developed
the neoplastic (LGL) effusion, or a subsequent post-mortem, this can-
not be confirmed, and lymphoma of granular lymphocyte type arising
elsewhere, with secondary cardiac or pericardial involvement, remains
a possibility.

ACKNOWLEDGEMENTS
Demitria M. Vasilatis was supported by T32 OD011147 during the
preparation of this manuscript.

ETHICS STATEMENT

The dog described in this report was a client-owned patient presented
for care at the UC Davis VMTH. Informed owner consent was received
for any possible research use of all diagnostic samples acquired from

the patient during hospitalization.

AUTHOR CONTRIBUTIONS

Conceptualization, data curation, formal analysis, investigation, method-
ology, visualization, and writing—original draft: Demitria Vasilatis. Data
curation, formal analysis, investigation, methodology, project administra-

tion, writing—review and editing: William Vernau.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article, as no datasets were
generated or analyzed during the current study.

REFERENCES

Berg, R. J.,, Wingfield, W. E., & Hoopes, P. J. (1984). Idiopathic hemor-
rhagic pericardial effusion in eight dogs. Journal of the American Veterinary
Medical Association, 185(9), 988-992.

Cagle, L. A, Epstein, S. E., Owens, S. D., Mellema, M. S., Hopper, K., & Burton,
A. G.(2014). Diagnostic yield of cytologic analysis of pericardial effusion
in dogs. Journal of Veterinary Internal Medicine, 28(1), 66-71.

Caligiuri, M. A. (2008). Human natural killer cells. Blood, 112(3), 461-469.

Dunning, D., Monnet, E., Orton, E. C., & Salman, M. D. (1998). Analysis of
prognostic indicators for dogs with pericardial effusion: 46 cases (1985-
1996). Journal of the American Veterinary Medical Association, 212(8),
1276-1280.

Hisatake, J., Koike, M., Matsuda, I., Ishiyama, T., Hino, K., Tomoyasu, S., Ota,
H., & Tsuruoka, N. (1996). Nasopharyngeal natural killer cell lymphoma
with pericardial infiltration. Nihon Rinsho Meneki Gakkai Kaishi, 19(2),
145-149.

Keller,S.M., & Moore, P.F.(2012). A novel clonality assay for the assessment
of canine T cell proliferations. Veterinary Immunology and Immunopathol-
ogy, 145(1-2),410-419.

Keller, S. M., Vernau, W., Hodges, J., Kass, P. H., Vilches-Moure, J. G,,
McElliot, V., & Moore, P. F. (2013). Hepatosplenic and hepatocytotropic
T-cell lymphoma: Two distinct types of T-cell ymphoma in dogs. Veteri-
nary Pathology, 50(2), 281-290.

MacGregor, J. M., Faria, M. L., Moore, A. S., Tobias, A. H., Brown, D. J.,, &
de Morais, H. S. (2005). Cardiac lymphoma and pericardial effusion in
dogs: 12 cases (1994-2004). Journal of the American Veterinary Medical
Association, 227(9), 1449-1453.

Matsumoto, |., Nakashima, K., Goto-Koshino, Y., Chambers, J. K., Tsujimoto,
H., Nakayama, H., & Uchida, K. (2019). immunohistochemical profiling of
canine intestinal T-cell lymphomas. Veterinary Pathology, 56(1), 50-60.

Ramos, G. C.,, van den Berg, A., Nunes-Silva, V., Weirather, J., Peters, L.,
Burkard, M., Friedrich, M., Pinnecker, J., AbeRer, M., Heinze, K. G., Schuh,
K., Beyersdorf, N., Kerkau, T., Demengeot, J., Frantz, S., & Hofmann,
U. (2017). Myocardial aging as a T-cell-mediated phenomenon. PNAS,
114(12),E2420-E2429.

Sisson, D., Thomas, W. P, Ruehl, W.W.,, & ZinkI, J. G. (1984). Diagnostic value
of pericardial fluid analysis in the dog. Journal of the American Veterinary
Medical Association, 184(1), 51-55.

Stokol, T., Schaefer, D. M., Shuman, M., Belcher, N., & Dong, L. (2015). Alka-
line phosphatase is a useful cytochemical marker for the diagnosis of
acute myelomonocytic and monocytic leukemia in the dog. Veterinary
Clinical Pathology, 44(1), 79-93.

Vernau, W., & Moore, P. F. (1999). An immunophenotypic study of canine
leukemias and preliminary assessment of clonality by polymerase chain
reaction. Veterinary Immunology and Immunopathology, 69(2-4), 145-
164.

How to cite this article: Vasilatis, D. M, & Vernau, W. (2022).
Pericardial effusion in a dog due to T-cell lymphoma of
granular lymphocyte type. Veterinary Medicine and Science, 8,
1877-1880. https://doi.org/10.1002/vms3.880


https://doi.org/10.1002/vms3.880

	Pericardial effusion in a dog due to T-cell lymphoma of granular lymphocyte type
	Abstract
	1 | INTRODUCTION
	2 | CASE PRESENTATION
	3 | DISCUSSION
	ACKNOWLEDGEMENTS
	ETHICS STATEMENT
	AUTHOR CONTRIBUTIONS
	DATA AVAILABILITY STATEMENT

	REFERENCES




