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INTRODUCTION

Left ventricular thrombi are a severe pathologic phenomenon
commonly associated with conditions related to impaired left ventric-
ular systolic function, most commonly following acute myocardial
infarction. However, in the setting of preserved systolic function, left
ventricular thrombi are extremely rare and may be mistaken for car-
diac tumors. Their early and prompt recognition is therefore vital in
patients’ clinical outcomes. We present a case with normal systolic
function and thrombus formation. The patient presented to the emer-
gency department with abdominal pain and was diagnosed with mul-
tiple renal infarcts. Subsequently, she was found to have a large,
mobile, cone-shapedmass in the left ventricle. Themass was surgically
excised and was found to be a thrombus on histopathologic examina-
tion. This case highlights the importance of echocardiography in the
diagnosis of left ventricular thrombi.
CASE DESCRIPTION

The patient was a 69-year-old woman with a medical history signifi-
cant for hyperlipidemia and tobacco use. There was no significant his-
tory of bleeding, easy bruising, or complicated pregnancies. Her family
history was not significant for thrombophilia. She presented to the
emergency department reporting severe abdominal pain that
woke her from sleep. The pain was associated with nausea, vomiting,
and diarrhea. Physical examination revealed epigastric and suprapubic
tenderness to palpation but was otherwise unremarkable. Laboratory
tests showed a white blood cell count of 13,000 cells/mL, a prothrom-
bin time of 12.7 sec, an activated partial thromboplastin time of
23 sec, and a platelet count of 309,000/mL. Electrocardiography dis-
played normal sinus rhythm, with no ST- or T-wave changes.
Computed tomography of the abdomen and pelvis with contrast re-
vealed multiple areas of decreased enhancement in the kidneys sug-
gestive of infarcts (Figure 1). The computed tomographic findings
raised concern for a cardioembolic source. The patient’s only home
medication was hydrochlorothiazide 25mg/d. Transthoracic echocar-
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diography revealed normal overall left ventricular systolic function
without any segmental wall motion abnormality and a large
(2 � 4 cm), cone-shaped, highly mobile mass in the left ventricle
(Videos 1-4). Themass had its base anchored to the distal anteroseptal
wall, with its apex directed toward themitral valve. Echocardiographic
findings were concerning for a left ventricular tumor, and given the pa-
tient’s recurrent embolisms, she was referred for emergent surgical
excision.

Intraprocedural transesophageal echocardiography confirmed the
presence of the mass (Figures 2A–2C). Surgical exploration revealed
a friable, broad-based mass attached to ventricular trabeculations in
the distal anteroseptum (Figures 2D and 2E). The mass was
completely excised, and the left ventricular cavity did not reveal any
additional endocardial lesions. Immediate postoperative transesopha-
geal echocardiography revealed complete excision of the mass
(Figure 2F). Surgical pathology showed layers of collagen, fibrin, scat-
tered inflammatory cells, erythrocytes, and macrophages, consistent
with an organizing thrombus (Figure 3). After surgery, the patient’s
hospital course was uncomplicated. She was started on anticoagula-
tion with warfarin. Given acute thrombosis and the use of warfarin,
a hypercoagulable workup was not completed. However, limited
testing revealed a positive lupus anticoagulant and negative anticar-
diolipin and B2 macroglobulin antibodies. This finding raises the pos-
sibility of an underlying hypercoagulable state, perhaps
antiphospholipid syndrome, but this was not confirmed on subse-
quent testing.

Follow-up transthoracic echocardiography showed normal left ven-
tricular size and systolic function, with an ejection fraction > 55% and
no evidence of apical stasis or reduction in Doppler velocities in the
apical region. The patient received an age-appropriate malignancy
workup that included mammography and colonoscopy, and both
were unremarkable.

DISCUSSION

Left ventricular thrombi occur most often as a complication of ST-
segment elevation myocardial infarction. Other risk factors are consis-
tent with Virchow’s triad and include blood stasis, local myocardial
injury, and hypercoagulability. Moreover, left ventricular thrombus
has also been reported in cases with transient systolic dysfunction,
such as takotsubo cardiomyopathy.1 Anterior wall ST-segment eleva-
tion myocardial infarction creates ideal circumstance for thrombus
formation, as it usually leads to impaired systolic function, in which
blood stasis and endothelial injury may occur. The incidence of left
ventricular thrombus in the prereperfusion era was 34% following
an anterior wall myocardial infarction.2 In the postreperfusion era,
however, the incidence has decreased to 4%.3

In the presence of normal left ventricular systolic dysfunction, left
ventricular thrombus formation has rarely been reported in the setting
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Figure 1 Arrows indicate areas of decreased enhancement
consistent with renal infarcts.

VIDEO HIGHLIGHTS

Video 1: Four-chamber view reveals highly mobile echoden-

sity and preserved systolic function.

Video 2: Parasternal short-axis view reveals highly mobile

echodensity and preserved systolic function.

Video 3: Two-chamber view reveals a highly mobile echo-

density and preserved systolic function.

Video 4: Apical three-chamber view reveals a highly mobile

echodensity and preserved systolic function.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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of hypercoagulable states such as protein C and S deficiency,4 anti-
phospholipid syndrome, essential thrombocytopenia, and malig-
nancies.5,6 Endothelial injury can also give rise to thrombus
formation and it has been reported in patients with endomyocardial
fibrosis.7

Cardiac magnetic resonance is considered the gold standard in the
diagnosis of left ventricular thrombus,8 but given its wide availability
and low cost, echocardiography remains the initial test of choice.
On echocardiography, left ventricular thrombus generally appears
as a mural or pedunculated echodensity, often of similar acoustic
Figure 2 (A–C) Intraoperative transesophageal echocardiogram sho
ventricular septum. (D) Intraoperative picture of the mass seen from
transesophageal echocardiogram showing successful removal of th
properties to normal myocardium. With contrast injection, thrombi
or tumors appear as filling defects, while echocardiographic artifacts
are obscured. Near-field artifact may also give the appearance of api-
cal thrombus.

In the presented case, given the size, heterogeneous appearance,
and mobility of the mass, the working diagnosis was a cardiac tumor,
wing a left ventricular thrombus originating from the lower inter-
the outflow tract. (E) Specimen. (F) Immediate postoperative

e mass.
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Figure 3 Layers of deposition of collagen and fibrin and scat-
tered inflammatory cells, erythrocytes, and macrophages,
consistent with organizing thrombus.
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possibly a myxoma. The literature contains multiple reports of mis-
diagnosed intracavitary thrombus as a myxoma.9 Given the presumed
embolization, the patient underwent emergent surgical resection,
which confirmed the diagnosis. This highlights the limitations of cur-
rent noninvasive imaging modalities to confirm the pathologic
diagnosis.

In the evaluation of clinical features, laboratory results, imaging,
and age-appropriate malignancy workup, we could not detect any
underlying abnormality in our patient that would give rise to the
development of left ventricular thrombosis. However, a full hyper-
coagulable workup was not completed. The presence of positive
lupus anticoagulant antibodies raises the possibility of underlying
antiphospholipid syndrome, but this was not confirmed with subse-
quent testing. The hypothesis of microvascular ischemia causing ag-
gregation of platelets by means of inducing patchy areas of
endocardial fibrosis with formation of thrombi on these endomyo-
cardial areas has previously been described.5 Because our patient
had no evidence of acute coronary syndrome, with normal findings
on electrocardiography, normal biomarker levels, and no history of
chest pain, we did not evaluate her coronary anatomy. Foresight
into the possibility of entertaining other diagnosis might have led
us to perform an endomyocardial biopsy during surgical excision
to evaluate for an underlying pathophysiology. In a previous case
report of a woman presenting with multiple arterial emboli, left
ventricular thrombus, and no identifiable cause for heart disease
or thrombus formation, a normal coronary arterial tree was seen,
with no atherosclerotic disease and a negative hypercoagulable
panel.6

As previously reported in studies of normal left ventricular systolic
function and left ventricular thrombus, systemic embolism is a recur-
rent clinical presentation.5,9-11 Althoughmany patients have complete
resolution with anticoagulant therapy, recurrent embolic phenomena
are a common complication, as seen in our patient. Having discussed
the relative success of thrombus resolution with anticoagulation,12 the
mere presence of an embolic source in the ventricle poses an imme-
diate threat to a patient’s life, and emergent surgical intervention to re-
move the thrombus and to definitively diagnose the mass seems
appropriate.

CONCLUSION

Left ventricular thrombi can occur in patients with normal systolic
function. In many of these patients, the presenting symptom is sys-
temic embolization, and prompt echocardiography must be under-
taken. Echocardiographic findings in left ventricular thrombi may
be indistinguishable from those in cardiac tumors such as myx-
oma.9 It is important that clinicians retain thrombus in the differ-
ential diagnosis of any cardiac mass visualized on
echocardiography.
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