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Case Report

Introduction

Cardiac tumours occur very rarely in dogs and 
humans, with a reported prevalence of 0.19% in 
both species (1, 2). The most common cardiac tu-
mours in dogs are hemangiosarcoma and tumours 
of the aortic arch body (chemodectoma and para-
ganglioma) (3, 4, 5). In addition, lymphoma (6) and 
ectopic thyroid carcinoma (7) are also frequently 
reported. Other cardiac tumours like myxoma (8, 
9, 10, 11, 12, 13, 14), mast cell tumour (4), leio-
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myoma (15) and leiomyosarcoma (16), fibroma (17), 
fibrosarcoma (18), rhabdomyoma (19), rhabdomyo-
sarcoma (20), melanoma (4), thyroid adenoma (7), 
myxosarcoma (21), osteosarcoma (22), peripheral 
nerve sheath tumour (23) and malignant mesen-
chymoma (24) have been rarely reported.  

The World Health Organization (WHO) defines 
a cardiac myxoma as a neoplasm composed of 
stellate to plump cytologically bland mesenchymal 
cells set in a myxoid stroma (25). Although this 
benign tumour is the most frequent primary 
cardiac tumour in humans and accounts for 50% 
of all cardiac tumours (26). It is, however, rarely 
reported in dogs. 
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The purpose of this report is to comprehensively 
describe a case of a dog with cardiac myxoma 
affecting the tricuspid valve. History, clinical 
presentation, haematology and biochemistry, 
ultrasound, as the results of necropsy, 
histopathology and immunohistochemistry are 
presented.

Case presentation

An 11-year old, mixed-breed, spayed female dog 
weighing 8 kg was presented for evaluation due to 
a single episode of syncope that happened after 
exercise 14 days prior to admission. After that 
episode, the dog became lethargic and exercise 
intolerant.

Physical, routine haematological and 
biochemical examinations and two-dimensional 
echocardiography were performed. On physical 
examination, tachypnea (44 breaths/min) and 
tachycardia (164 beats/min) were detected. A 
systolic diastolic murmur, grade IV/VI, was 
heard over the tricuspid valve. The dog presented 
with a moderately distended abdomen. Routine 
haematological examination showed increased 
haematocrit (61%, reference range 37-55%), 
polycythemia (10.10 x 1012

 
/l, reference range 5.50-

8.50 x 1012 /l) and increased haemoglobin (19.4 g/
dl, reference range 12.0-18.0 g/dl). Furthermore, 
slightly elevated serum alanine aminotransferase 
activity (ALT) (108 U/l, reference range 10-100 
U/L) was detected.  

A homogenous isoechogenic intracavitary mass 
in the right ventricle and atrium was observed with 
two-dimensional echocardiography (Figure 1a). 
Abdominal ultrasonography demonstrated liver 
congestion and free abdominal fluid. Fluid was 
obtained with aspiration and was characterized 
as modified transudate. 

Based on the results of the physical examination, 
blood work and ultrasonography findings, 
intracavitary neoplasm in the right portion of 
the heart with right heart decompensation was 
suspected.

The owner declined any further diagnostics 
and therapy, and the dog was euthanized 14 days 
later due to progression of ascites and respiratory 
distress.

Necropsy was done at the Institute of Pathology, 
Wild Animals, Fish and Bees at Veterinary Faculty 
University of Ljubljana. At the necropsy, a dark red, 

polypoid, soft elastic mass measuring 3 x 2.5 x 1.5 
cm was found arising from the parietal cusp of the 
tricuspid valve (Figure 1b). The right atrium and 
ventricle were severely dilated. The liver, kidneys, 
spleen and lungs were severely congested, and the 
lungs was severely oedematous. The abdominal 
cavity contained one litre of modified transudate.

Samples of the mass were fixed in 10% buffered 
formalin and routinely embedded in paraffin for 
histopathological examination. Tissue sections, 
each 4-μm thick, were first deparaffinised and 
then stained with haematoxylin and eosin (HE), 
toluidine blue and periodic acid-Schiff (PAS). 
Stained sections were then examined under a light 
microscope. In addition, immunohistochemistry 
was conducted on the samples to confirm the 
mesenchymal origin of the neoplastic cells. 
Immunohistochemical staining was performed 
on the 4-μm sections of formalin-fixed, paraffin-
embedded tissue samples. A mouse monoclonal 
antibody raised against human vimentin (clone 
VD9; Dako, Glostrup, Denmark), diluted 1:100, 
was used for immunolabelling. Antigen retrieval 
was performed by microwave treatment at 
medium power (550 W) for 20 minutes in 0.1 
M citrate buffer (pH 6.0). The sections were 
incubated with primary antibodies for one hour 
at room temperature in a humid chamber. 
Endogenous peroxidase activity was quenched 
with Peroxidase-Blocking Solution, Dako REAL™ 
(DAKO) for 30 minutes at room temperature. 
Afterwards, the visualization kit DAKO REALTM 
EnVisionTM Detection System Peroxidase/DAB+, 
Rabbit/Mouse (DAKO) was applied according to 
the manufacturer’s instructions. Sections were 
counterstained with Mayer’s haematoxylin and 
mounted. Sections of normal canine skin were 
used as positive controls. Sections treated without 
primary antibodies served as negative controls.

Upon microscopic examination, the cardiac 
mass was composed of mildly anisocytotic 
spindle-shaped and stellate neoplastic cells 
with a small amount of cytoplasm and small, 
hyperchromatic nuclei that displayed only mild 
anisokaryosis. No mitoses were observed (Figure 
2a). The neoplastic cells were embedded in an 
abundant extracellular matrix that was weakly 
PAS-positive and mildly metachromatic with 
toluidine blue (Figure 2b). Furthermore, small 
multifocal haemorrhages, numerous macrophages 
containing hemosiderin, and a single small group 
of neutrophilic granulocytes and plasma cells were 
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Figure 1: Pictures of cardiac myxoma. (1a) Homogenous isoechogenic intracavitary mass in the right ventricle and 
atrium was observed with two-dimensional echocardiography. (1b) Polypoid mass measuring 3 x 2.5 x 1.5 cm 
was found arising from the parietal cusp of the tricuspid valve. The cusps of the tricuspid valve are marked with 
arrows

Figure 2: Pictures of cardiac myxoma. (2a) The neoplastic mass was composed of mildly anisocytotic spindle-
shaped and stellate neoplastic cells with a small amount of cytoplasm and small, hyperchromatic nuclei that 
showed only mild anisokaryosis. HE scale bare length 100 µm. (2b) The neoplastic cells are embedded in an 
abundant extracellular matrix that is metachromatically stained with Toluidine blue. Toluidine blue staining, 
scale bare length 100 µm. (2c) Immunostaining for vimentin shows strong positively expressed vimentin. Mouse 
monoclonal anti-vimentin antibody, horseradish peroxidase-labelled polymer (EnVision + Kit), counterstained 
with Mayer’s haematoxylin, scale bare length 100 µm

found in the tumour. Immunohistochemically, the 
neoplastic cells were strongly positive for vimentin 
(Figure 2c). 

Based on gross, microscopic, and immunohis-
tochemical staining features, the neoplasm was 
diagnosed as cardiac myxoma. 

Discussion

Cardiac myxoma is a very rare tumour in dogs, 
and to the authors knowledge, only seven cases 
have been reported so far (8, 9, 10, 11, 12, 13, 
14). As reported in the literature, myxoma is a 
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tumour that occurs in relatively older dogs (8 – 13 
years). It is significant to note that our patient, 
which was an older female dog with a tumour in 
the right heart, is in accordance with the reported 
data. In humans, the occurrence of myxoma has 
a clear gender predisposition since approximately 
70% of affected cases are females (27). Although 
reports in the current peer-reviewed veterinary 
literature show that myxoma is a tumour with 
no gender predisposition, we found that in all 
reports, myxoma was found in the right heart of 
female dogs, whereas in male dogs, the left heart 
was affected.

Clinical presentation in dogs with cardiac 
tumours depends on the tumour’s anatomic 
localization, size, effects on the haemodynamic 
properties, as well as the mobility of the mass. 
Most common cardiac tumours cause pericardial 
effusion leading to ascites, exercise intolerance 
and syncope, but they also can cause arrhythmias, 
pulmonary congestion and sudden death (14). 
Reported clinical signs of myxoma in the right 
part of the heart include congestion of systemic 
circulation, ascites and arrhythmias. In some 
reports, tumour emboli in the pulmonary arteries 
and, consequently, respiratory distress were found 
(8, 9, 11). In the presented case, syncope was the 
only presenting problem. During the physical 
examination, ascites, presumably due to the right 
heart failure, and loud systolic/diastolic heart 
murmur were also found. However, the intensity 
and dynamics of the heart murmur could point 
toward a high level disruption of the laminary 
flow, presumably due to a huge intracardiac mass 
in this case. The presence of a heart murmur in 
canine cardiac myxoma is not a consistent finding 
because it is only reported in four of all reported 
cases. The common finding in these four cases is 
a high intensity (grade IV-V /VI) murmur of either 
a systolic or pansystolic duration (8, 10, 11, 13). 

Syncope and cardiac murmur are very 
unspecific clinical signs and are common findings 
in canine patients with various cardiac and non-
cardiac diseases. Therefore, these symptoms can 
be easily misinterpreted.

In human medicine, transthoracic or 
transoesophageal ultrasonography (28), CT and/
or MRI scans can be used for the characterization of 
cardiac masses (29, 30) since differential diagnoses 
include thrombus and valvular diseases such as 
degeneration or vegetation. Due to the widespread 
accessibility of echocardiography, the diagnosis 

of cardiac tumours is becoming more frequent in 
veterinary medicine (31). In the presented case, 
transthoracic two-dimensional echocardiography 
was essential for the confirmation of the diagnosis; 
it revealed a mass arising from the tricuspid valve 
and filling the right atrium and ventricle, which is a 
common location for myxoma in canines. Namely, 
in two of seven reported cases of canine cardiac 
myxoma, the tumour originated in the left heart. 
Specifically, myxoma was found arising from the 
interventricular septum and obstructing the aorta 
in one case (14) and affecting posterior papillary 
muscle and the chordae tendineae of the mitral 
valve and left ventricle in the other case (13). In 
one of the other five cases, the tumour originated 
from the pulmonary valve and impaired the 
right ventricular outflow (10); the remaining four 
tumours originated from the tricuspid valve (8, 9, 
11, 12). On the other hand, in humans, 60-86% 
of cardiac myxoma originate from the left atrium, 
15-28% from the right atrium, and 8% from the 
right ventricle; furthermore, 1.6-8.5% of cardiac 
myxoma are biatrial and 1.6% are multifocal (35). 

Canine cardiac myxoma haematological and 
biochemical results were only presented in four 
reports. In two of these reports (10, 13), the blood 
work was unremarkable. Specifically, moderate 
anaemia with mild neutrophilia was found in 
one case (9), while significantly elevated activity 
of ALT with borderline elevation of alkaline 
phosphatase was reported in the other case (11). 
Contrary to these reports, polycythaemia was the 
hallmark of blood work alterations in our case. 
It can be explained by impaired blood inflow to 
the right heart and, consequently, decreased 
blood flow through the lungs. This results in 
the decreased oxygenation of blood, which leads 
to a compensatory increased production of 
erythrocytes. Therefore, this alteration is probably 
a consequence of chronic hypoxia, since there 
are no data regarding the possible production 
of erythropoietin in cardiac myxoma leading to 
polycythemia, which is otherwise a well-known 
paraneoplastic syndrome in hepatic, renal and 
adrenal tumours (32). Similar to results reported 
by Machida et al (2003), elevated serum ALT 
activity was found, albeit the elevation in our case 
was only marginal. This elevation was probably 
caused by hepatic congestion induced from right-
side heart failure (33).

Currently, surgery has been the treatment 
option for cardiac myxoma in humans (34) and 
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veterinary medicine in which only two such 
cases were reported in dogs. One of these cases 
resulted in a very successful outcome and two-
year survival time (35). In the other case, however, 
the patient died 36 hours after surgical removal of 
the tumour (11). 

Conclusion

Intracardiac tumours are very uncommon 
occurrences in dogs. However, they can be a rare 
aetiologic factor for syncope, arrhythmia and 
ascites, and therefore cardiac myoma should be 
included in the list of differential diagnosis in a 
case of listed clinical signs. Echocardiographic 
examination is essential for the clinical diagnosis 
of intracardial tumours, but the final diagnosis 
can only be made with histopathology.
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MIKSOM SRCA PRI PSU

M. Šimundić, A. Domanjko Petrič, D. Pavlin, T. Zemljič, I. Firm, M. Gombač, Š. Srečnik, M. Stojov, L. Šimenc, T. Švara

Povzetek: Tumorji srca so pri živalih in ljudeh redki. Pri psih se v srcu najbolj pogosto pojavljata hemangiosarkom in kemodek-
tom, pojavnost miksomov pa je izjemno nizka. V prispevku predstavljamo primer miksoma triksupidalne zaklopke pri psički 
mešanki, stari 11 let. Psička je prišla na pregled zaradi enkratne sinkope in ker je bila bolj mirna in utrujena. Ugotovili smo  tahikardi-
jo, tahipnejo in progresivni ascites. Z dvodimenzionalno ultrazvočno preiskavo smo v desnem delu srca ugotovili polipoidno in-
trakavitarno maso. Pri raztelesbi smo ugotovili, da je polipoidna, temno rdeča novotvorba izraščala iz parietalnega lista triksupi-
dalne zaklopke. Mikroskopsko je bila novotvorba zgrajena iz vretenastih in zvezdastih celic, z majhnimi, hiperkromatičnimi jedri, 
ki jih je obdajal miksoidni matriks. Z imunohistokemičnim barvanjem smo potrdili, da so novotvorbne celice izražale vimentin. No-
votvorbo smo na osnovi makroskopskih in mikroskopskih značilnosti diagnosticirali kot miksom srca. 

Ključne besede: miksom; srce; pes; dvodimenzionalna ultrazvočna preiskava; histopatologija; imunohistokemija


