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DesCripTion
A 70-year-old man with a history of chronic lympho-
cytic leukaemia (CLL) in remission, hypertension, 
dyslipidaemia and active smoking presented with a 
2-week history of non-productive cough, progres-
sive shortness of breath and right lower extremity 
swelling.

On presentation, the patient was tachypnoeic 
with a respiratory rate of 24 breaths/min. Initial O2 
saturation was 89% on room air. Blood pressure and 
heart rate were within normal range. Physical exam-
ination showed decreased breath sounds bilaterally, 
an audible S3 at the apex and +2 bipedal oedema. 
Initial laboratory work-up was remarkable for a 
brain natriuretic peptide of 1800 (0–100 pg/mL), 
troponin 0.26 (0.00–0.03 ng/mL) and potassium 
3.1 meq/L. Initial ECG showed sinus rhythm with 
ventricular premature complexes and Q waves in 
V1–V2 unchanged from previous ECGs. Due to his 
right leg pain, Doppler ultrasonography of the right 
lower extremity was ordered, which showed a deep 
venous thrombosis in the right popliteal vein. CT 
pulmonary angiogram of the chest showed a filling 
defect in the right main pulmonary artery extending 
into the upper lobe pulmonary arteries (figure 1). 
Small filling defects were also seen on the left lower 
lobe arterial branches suggestive of multiple pulmo-
nary emboli (PE). Interestingly, a right ventricular 
filling defect consistent with right apical ventricular 
thrombus was also seen on imaging (figure 2).

The patient was started on subcutaneous enox-
aparin 1 mg/kg two times per day. Transtho-
racic echocardiogram (TTE) showed new-onset 
severe cardiomyopathy with an ejection fraction 
(EF) <20%, a large fixed thrombus on the apical 

wall of the left ventricle and a right ventricular 
apical thrombus (videos 1–3, figures 3 and 4).

Troponin increased to 0.30 ng/mL. Subsequently, 
the patient underwent cardiac catheterisation, which 
showed 100% occlusions of both the left anterior 
descending artery and the right coronary artery 
but with collateral circulation (videos 4 and 5). A 
decision was made not to proceed with coronary 
artery bypass surgery due to medical risks and the 
patient was managed medically with aspirin, carve-
dilol and lisinopril. He was subsequently placed on 
rivaroxaban and discharged in a stable condition. 
He was seen in the outpatient clinic 3 months later 
and a repeat TTE showed a dilated left ventricle, 
EF 25%–30% and no evidence of the intracardiac 
thrombi. Patient was then referred for implantable 
cardioverter defibrillator placement.

Figure 1 CT angiography of the chest showing a filling 
defect in the right main pulmonary artery, which extends 
into the upper lobe pulmonary arteries.

Figure 2 CT angiography of the chest showing a right 
ventricular filling defect consistent with right apical 
ventricular thrombus.

Figure 3 Transthoracic echocardiogram in apical four-
chamber view showing a left ventricular apical thrombus.
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Isolated ventricular thrombus formation is a well-described 
complication of cardiomyopathy with an EF <35%. Stasis 
from ventricular dysfunction can result in the formation of 
intramural thrombus. The formation of biventricular thrombi 
is an uncommon occurrence and its detection with imaging 
studies is rare. Biventricular thrombi are more common in 
patients with hypercoagulable states such as heparin-induced 
thrombocytopenia and antiphospholipid antibody syndrome. 
Biventricular thrombi have also been reported in cases of 
myocardial infarction, HIV-induced cardiomyopathy, Takot-
subo cardiomyopathy, myocarditis and peripartum cardiomy-
opathy. In our case, hypercoaguable work-up was remarkable 
for elevated homocysteine levels. Elevated homocysteine 
levels, along with a history of CLL, and concurrent cardio-
myopathy predisposed our patient to these thromboembolic 
events.

Echocardiogram can document underlying wall motion 
abnormalities and characterise the thrombi to evaluate the risk 
of embolism. Larger, more mobile or freely floating thrombi 
have a higher risk of embolisation. If TTE with contrast is 

contraindicated or further evaluation is necessary, cardiovascular 
magnetic resonance with gadolinium contrast may be considered.

There are no medical guidelines on the treatment of biven-
tricular thrombi in the existing literature. Common prac-
tice involves heparinisation followed by anticoagulation. In 
patients with a single left ventricular thrombus after an ST-el-
evation myocardial infarction, the European Society of Cardi-
ology recommends the use of oral anticoagulation (OAC) for 
up to 6 months, guided by echocardiogram monitoring and 
evaluation of concomitant need for antiplatelet therapy.1 The 
American College of Cardiology Foundation/American Heart 
Association recommends starting patients on an OAC in addi-
tion to dual antiplatelet therapy, but no specific duration of 
anticoagulation is recommended.2 So far, the only approved 
OAC in management of left ventricular thrombi is warfarin; 
however, several case reports and series reported promising 
results using direct OACs.3

Any patient presenting with an acute pulmonary embolism 
should be risk stratified and evaluated for possible thrombol-
ysis. There is an absence of clear data in literature with regards 
to when a single ventricular thrombus complicates pulmonary 
embolism, more so that of a biventricular thrombi. As such, the 

Video 1 Transthoracic echocardiogram in apical four-chamber view 
showing reduced biventricular systolic function, with visible apical 
thrombi in both ventricles.

Video 2 Transthoracic echocardiogram in modified apical four-
chamber view showing reduced biventricular systolic function, with 
visible right ventricular apical thrombus.

Video 3 Transthoracic echocardiogram in biplane view showing a 
right ventricular thrombus.

Figure 4 Transthoracic echocardiogram in apical four-chamber view 
showing a right ventricular apical thrombus.
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approach to each patient should be individualised. In our case, 
the patient presented with haemodynamically stable PE and 
bilateral ventricular thrombi. The thrombi were located in the 
akinetic left and right ventricular apices, hence it had low risk of 
embolisation. In addition, thrombolytic therapy in the setting of 
a left ventricular apical thrombi can lead to catastrophic sequelae 
due to the high risk of secondary embolisation to the systemic 
circulation. Therefore, medical management was sought with the 
use of enoxaparin followed by OAC with rivaroxaban. Throm-
bectomy should be considered in patients with thrombi features 
deemed to be high risk for embolisation. Fibrinolysis may result 
in embolisation from the lysed thrombus and is therefore not 
recommended.4

Patients should be followed with repeat imaging to docu-
ment thrombi clearance 1–3 months after the initial identifica-
tion and treatment. Findings during this period should guide 
clinicians on the duration of anticoagulation. Multiple factors 
should be included in the decision for extended anticoagula-
tion including resolution of thrombi, hypercoagulability, pres-
ence of peripheral thrombosis and the risk of bleeding.

Learning points

 ► There are neither medical guidelines nor sufficient data on 
the management of biventricular thrombi in existing literature 
but common practice involves heparinisation followed by oral 
anticoagulation.

 ► Repeat imaging studies within 1–3 months should be done to 
detect dissolution of thrombi and to guide clinicians on the 
length of anticoagulation.
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Video 4 Coronary angiogram showing proximal total occlusion of the 
left anterior descending artery.

Video 5 Coronary angiogram showing proximal total occlusion of the 
right coronary artery.
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