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Case Report
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Intracardiac thrombi are rare in dogs. If they occur, they are mostly seen in the right atrium while only two case reports describing a
mural left atrial thrombus in dogs are available. This case report describes a 14-year-old mixed-breed bitch that was presented at the
clinic because of dyspnoea. The dog suffered from alopecia for about three years and displayed polyuria and polydipsia for a
number of months. Clinical examination revealed intensified inspiratory and expiratory respiratory sounds and various heart
sounds. Chest X-ray showed cardiomegaly (VHS 11) and a mixed bronchoalveolar lung pattern of the caudal lung. A
transthoracic echocardiography was performed and showed a moderate mitral regurgitation, a highly dilated left atrium, a low-
grade pulmonary insufficiency, and a minimal aortic and tricuspid insufficiency. Additionally, a free-floating ball thrombus was
found in the left atrium. Hyperadrenocorticism was indicated by an ACTH stimulation test. The previous medical therapy of
the referring veterinarian consisted of benazepril and furosemide and was complemented by clopidogrel. The pet owners
declined any further clinical diagnostics and therapy. The dog died 19 days later. This is the first reported case of a dog with a
free-floating left atrial thrombus. Specific therapeutic strategies for intracardiac thrombi in the dog are currently not available,
and therefore, every patient should be treated individually.

1. Introduction

Cardiac thrombi in dog and humans are uncommon, in con-
trast to cats, where they are seen more frequently associated
with cardiomyopathies [1]. Recognized risk factors in
humans are mitral stenosis [2], atrial fibrillation, and mitral
valve replacement [3] as well as rheumatic mitral valve
diseases [4].

In cats, cardiomyopathies, left atrial enlargement, and left
atrial resp. left ventricular dysfunction are discussed as risk
factors for the development of intracardiac thrombi [1, 5].
Dogs with a variety of heart conditions that are accompanied
by an enlarged left atrium, systolic dysfunction of the left
ventricle, or cardiac arrhythmia (e.g., atrial fibrillation) are
at higher risk for developing a thrombus and a resulting arte-
rial thromboembolism [6]. In addition to that, another study
reports the increased tendency for hypercoagulability during
congestion within mitral valve insufficiency [7].

More than 160 years ago, Rudolf Virchow already postu-
lated the Virchow triad describing three central factors in the
pathogenesis of thrombus formation [8]:

(1) Alterations of the vascular wall
(2) Changes of the blood flow
(3) Altered blood composition

Nowadays, this original triad is completed by a damage
or a dysfunction of the endothelium or endocardium, abnor-
mal blood stasis, abnormal haemostasis, platelets, and fibri-
nolysis [9]. To date, it is acknowledged that atrial
fibrillation complies with the Virchow triad and therefore
presents a prothrombotic state.

Only very few case reports are available on cardiac
thrombi in dogs. A case study reporting atrial fibrillation in
three dogs of different breeds found a thrombus in the left
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FIGURE 1: Chest X-ray in 2 planes showing cardiomegaly with left atrial enlargement (VHS 11) and mixed bronchoalveolar lung markings

perihilar and in the caudodorsal lung field.

auricula in two of the dogs using echocardiography. The
third dog was diagnosed with a thrombus located in the
terminal branching of the abdominal aorta which led to
occlusion of the left external iliac artery [6]. In a study by
Murray et al. [10], three dogs got a pacemaker implantation
because of an idiopathic third-degree atrioventricular block.
A single stimulation electrode was placed in the right ventri-
cle. All dogs developed a cranial vena cava thrombosis 26-45
months post implantation. Two of these dogs showed
thrombi that reached within the right atrium. Hildebrandt
et al. reported the development of thrombi at the stimula-
tion electrode itself as an additional complication [11].
Here, two dogs were treated with a dual-chamber pace-
maker and both developed a small thrombus at the
electrode in the right atrium.

To the authors’ knowledge, there are only two case stud-
ies available for left atrial thrombi in the dog [12, 13]. The
case of an oscillating atrial thrombus in dogs as presented
here is not described at all.

2. Case Details

A 14-year-old intact female mixed-breed dog (body weight
of 8.5kg) was presented with dyspnoea. This condition had
persisted for eight days and was treated by the referring
veterinarian with antibiotics, prednisolone, and vitamins.
On the following day, prednisolone was substituted by a
single dose of dexamethasone. Six days before presentation
in our clinic, benazepril (0.3 mg/kg, PO, SID) and furose-
mide (1.2mg/kg, PO, BID) were prescribed additionally.
The bitch was regularly vaccinated and dewormed, with
the last deworming dating three months back. The dog
had never been abroad. For three years, a generalized alope-
cia was apparent without any known cause because the
owners had declined a thorough dermatological examina-
tion; only the head and the distal limbs showed hair
growth. The last period of heat was observed three years
ago by the owners. For around eleven months, the dog
showed polyuria und polydipsia. Food intake and defeca-
tion were reduced during the last days prior to presenta-
tion. On physical examination, the dog showed a calm
and attentive general condition in upright posture. Rectal
temperature was 36.8°C; mucous membranes were pink

and moist with a capillary refill time of one second. Palpa-
tion of the peripheral lymph nodes revealed slightly
enlarged, relocatable, and unpainful mandibular lymph
nodes. In addition, a senile cataract on both eyes was diag-
nosed. Heart rate was 120 beats/min, and during ausculta-
tion, the volume of the heart sounds was unequal in every
heartbeat. The femoral pulse was palpable on both sides,
and no pulse deficit was found. The respiratory rate was
24 breaths/min and abdominally intensified. During lung
auscultation, slightly amplified breathing sounds were
noticed. The abdomen was prominent and indolent. Based
on anamnesis and clinical examination, the preliminary
diagnosis of a hyperadrenocorticism was assumed.

A chest X-ray in two planes was performed (Figure 1).

The transthoracic echocardiography (LOGIQ S8, Gen-
eral Electric, Munich, Germany) showed a moderate dilated
left atrium (left atrium (LA): 2.66 cm, aorta (AO): 1.39 cm,
LA/AO: 1.91, normal range: <1.6). A round, hyperechoic
mass with a maximum diameter of 1.63 cm was floating from
the left atrium into the mitral valve leaflets (Figure 2). At
that time, an obstruction of the mitral valve was apparent.
A notable connection between this mass and the atrial wall
could not be depicted. Hence, a left atrial thrombus was
suspected. A neoplasia was considered as a differential diag-
nosis. In addition to the mass in the left atrium, also a
moderate mitral regurgitation, a low-grade pulmonary
insufficiency, and a minimal aortic and tricuspid insuffi-
ciency were observed. Systolic blood pressure was measured
by a Doppler device (Eickemeyer® Doppler, Tuttlingen,
Germany) and was 80 mmHg.

An ACTH stimulation test was performed. The basal
serum cortisol level was 9.1 ug/dL (normal range: <0.9-
4.5ug/dL), and the post-ACTH serum cortisol level was
61.6 ug/dL. Cortisol levels after stimulation of >20 ug/dL
indicate a hyperadrenocorticism.

Additional diagnostics like hematology and chemistry
panels, an abdominal ultrasonography, and follow-up blood
pressure and echocardiographic control were refused by the
owners. The prescribed therapy with benazepril (0.3 mg/kg,
PO, SID) and furosemide (1.2 mg/kg, PO, BID) was supple-
mented with clopidogrel (2 mg/kg, PO, SID).

After 19 days, the owner reported the sudden death of
their dog.
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F1GURE 2: Transthoracic echocardiography (a). The thrombus in the left atrium shifts during diastole into the ostium of the mitral valve (b). T:

thrombus; LA: left atrium; LV: left ventricle.

3. Discussion

To the best of the authors’ knowledge, this is the first time
that a free-floating thrombus in the left atrium of a dog is
described.

The transthoracic echocardiography showed an undulat-
ing mass in the left atrium. The differential diagnosis consists
of thrombus or neoplasia. Nevertheless, cardiac neoplasms
are rarely seen in dogs and cats [14, 15]. The latter authors
report an incidence of 0.12% to 4.33%. Hemangiosarcoma
are the most commonly occurring primary neoplasms in
the dog and are usually seen in the right atrium [14]. Other
neoplasms to be considered are chemodectoma, chondrosar-
coma, lymphoma, or ectopic thyroid carcinoma [15].
Furthermore, secondary neoplasia and metastases of extra-
cardial tumors should be taken into account. Several case
studies report left atrial neoplasms which may cause mitral
valve obstruction [16-18]. In the mentioned studies, the
tumor mass evolved from the left atrial wall. Here, the echo-
cardiographical mass moved freely in the lumen of the left
atrium and showed no detectable connection to surrounding
structures. Therefore, the diagnosis of a left atrial thrombus
was very likelier than a neoplastic occurrence.

The thrombus diagnosis was further supported by the
present advanced mitral valve disease with left atrial dilation.
In the context of a mitral insufficiency, regurgitation into the
left atrium can appear and cause endocardial damage, the
so-called jet lesions [19]. According to the Virchow’s triad,
this may be the starting point for a thrombus formation.
Enlargement of the left atrium and congestion within mitral
valve insufliciency enhance the tendency for hypercoagula-
bility [6, 7].

This is complemented by the fact that other noncardiac
diseases which tend to increase coagulability are possible
causes for thrombus formation. Protein-losing nephropathy
(PLN), systemic hypertension, hypothyroidism, neoplasia,
and hyperadrenocorticism were named comorbidities in the
context of aortic thrombosis [20]. Addressing this, the Amer-
ican College of Veterinary Emergency & Critical Care
(ACVECC) has published a consensus in 2019. In case of
an immune-mediated hemolytic anemia, PLN, or renal amy-
loidosis, there is a high risk for the development of thrombo-
sis. On the other hand, a low to moderate risk for thrombosis
is given in the context of sepsis, severe pancreatitis, and neo-
plasms (here especially adenocarcinoma). In addition to that,

administration of glucocorticoids possibly enhances hyper-
coagulable conditions [21]. Three studies using thrombelas-
tography substantiated this by demonstrating that dogs
with hyperadrenocorticism show indeed an increased coagu-
lability [22-24]. Park et al. [23] confirmed that this increased
coagulability even persists under trilostane treatment.

In our case, the anamnestic findings and the clinical
examination together with the results of the ACTH stimula-
tion test strongly support an existing hyperadrenocorticism.
The dog was dosed with single doses of prednisolone 17 days,
respectively, dexamethasone 16 days prior to the ACTH
stimulation test. Theoretically, this medication might have
influenced the test resulting in a false-positive result. A study
in healthy beagles showed that the suppressive effect of a
single administration of 1mg/kg dexamethasone was not
comprehensible seven days later [25]. In our case, a false-
positive result of the ACTH stimulation test is very unlikely
due to the long interval between prednisolone/dexametha-
sone administration and the ACTH stimulation test. Further
internistic intervention would have been highly desirable but
was rejected by the owners.

In the case presented here, the decreased systolic blood
pressure is likely to be the result of an obstruction of the
inflow into the left ventricle due to the oscillating mass in
the left atrium and the following decreased diastolic filling.
Although arterial hypotension might be a reason to discon-
tinue benazepril, it was further given due to its antithrom-
botic effects [26]. Simultaneously, phonocardiography and
echocardiography were used in human patients suffering
from mitral stenosis combined with a free-floating left atrial
thrombus. The authors of this study could demonstrate an
altering intensity of the heart murmurs depending on the
position of the thrombus [27]. In our patient, there was no
heart murmur on auscultation but an in intensity changing
heart tone providing an indication of a restriction of cardiac
function and a left atrial thrombus.

Different strategies are used for the therapy and preven-
tion of cardiac thrombi. Surgical resection is described in
the literature [2, 28, 29]. By using the inflow-occlusion tech-
nique, this can also be carried out in working hearts [30]. As
an alternative, thrombolytics such as alteplase, which is a
genetically produced modification of the tissue-type plasmin-
ogen activator (t-PA), can be used for thrombolysis. Only a
few case reports describe the usage of t-PA for thrombolysis
in dogs and cats [31, 32]. It is linked with the risk of



haemorrhage and high expenses. Anticoagulants and anti-
platelet drugs are used more frequently. The consensus state-
ment of the ACVECC on the rational use of antithrombotics
recommends against the use of warfarin because a severe
complication of the use of warfarin is internal bleeding
[33]. In contrast, low molecular weight heparins (LMWH)
and direct anticoagulants are considered effective and safe
drugs [34]. Acetylsalicylic acid (ASS) and clopidogrel are typ-
ical antiplatelet drugs. Clopidogrel should be used rather
than aspirin in dogs and cats with increased risk for throm-
bosis [35]. Typically used anticoagulants are unfractionated
heparin (UHF), LMWH like dalteparin or enoxaparin, and
recent direct factor Xa inhibitors like rivaroxaban. LMWH
are given preference to UFH, and direct factor Xa inhibitors
are given preference to LMWH and UFH [35]. The consensus
statement of the ACVECC recommends the administration of
anticoagulants in venous thrombosis and antiplatelet drugs in
arterial thrombosis. In addition, the combination of anticoag-
ulants and antiplatelet drugs is depicted but no distinct
recommendation of use is stated because of low clinical
evidence [35]. Hence, a clear recommendation for a specific
protocol or anticoagulant in intracardiac thrombi cannot be
derived from that. In this case, clopidogrel was used to inhibit
further enhancement of the left atrial thrombus. Combination
with LMWH or a direct factor Xa inhibitor would have been
desirable, but hospital admittance of the dog was declined by
the owners. In veterinary literature, the successful treatment
of a six-year-old Belgian Miniature Griffon with clopidogrel
(2.5mg/kg, PO, SID) and rivaroxaban (0.68 mg/kg, PO, SID)
is described. Three months after pacemaker implantation,
because of third-degree AV block, the dog showed a large
thrombus in the right atrium around the pacemaker electrode.
In this dog, PLN was also diagnosed and the thrombus was
resolved using the aforementioned medication. ASS (5 mg/kg,
PO, SID) was used in the two dogs of the study of Hildebrandt
etal. [11]. Likewise, a left atrial thrombus in men was cured by
administering rivaroxaban [36]. Thrombi in the left ventricle
and left auricle in an American Cocker Spaniel were shown by
echocardiography. 60 days after treatment of the primary
cardiac disease in combination with ASS (5mg/kg, PO,
SID), the thrombi were not found anymore [12]. In principle,
uncoupling of intracardiac thrombi can occur at any time
resulting in arterial thromboembolism which can be fatal. In
our case report, the dog died peracute. Based on the discussion
of our findings, atrial thromboembolism is most likely [37].

Here, the low blood pressure and the congestion would
have required the use of pimobendan as well as repeated
monitoring of the blood pressure. In parallel, the treatment
of the hyperadrenocorticism would have been necessary.
Unfortunately, the owners rejected further clinical examina-
tions including additional diagnostics, echocardiographic
controls, and a pathological examination after the dog died.

The case study presented here describes a free-floating
oscillating thrombus in the left atrium of a dog. The most
likely cause of this intracardiac thrombus was a combination
of a hyperadrenocorticism and a preexisting heart disease
resulting in an enhanced coagulability.

Several lessons are to be learned from this case. First of
all, specific testing like ACTH stimulation test or low-dose
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dexamethasone suppression test should be carried out once
anamnesis and clinical examination point to hyperadreno-
corticism. Any underlying disease that increases the risk for
thrombosis should be treated immediately in dogs with car-
diac diseases. For each patient, an individual risk assessment
is necessary and the prophylactic medication using oral anti-
coagulants or inhibitors of platelet aggregation should be
taken into consideration.

Data Availability

Data are available on request from the corresponding author.
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