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Right heart thrombi are a severe form of venous thromboembolic disease and justify

diagnosis and treatment in emergency. Free-floating right heart thrombi are a rare

phenomenon, generally diagnosed when echocardiography is performed in patients

with suspected or proven pulmonary embolism, and have a dismal prognosis if not

diagnosed and treated in a timely manner. In our case which presented and treated in

December 2010, thrombolytic therapy was the treatment of choice, although other

treatment options are available, including anticoagulation and embolectomy.
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Introduction
Right atrial thrombosis is a serious and potentially fatal

condition if left untreated. Floating right heart thrombus

(FRHT) is a severe presentation of thromboembolic

disease and usually coexists with massive pulmonary

embolism. Patients with FRHT are more hemodynami-

cally compromised and usually have a higher mortality

rate than patients without FRHT.

An echocardiographic finding of FRHT is important

because it is identified as a poor prognosis.

Case report
A 53-year-old obese woman known to have bronchial

asthma hypertension and diabetes mellitus was admitted

to the emergency room with chest pain and progressive

shortness of breath over the last 10 days. She has sought

medical advice several times and was reassured, without

any improvement.

On physical examination, the patient was dyspneic,

tachypneic, and pale.

A blood pressure of 90/50 mmHg, heart rate of 128 beats/

min, respiratory rate of 35/min, and an O2 saturation of

86% in room air were measured.

ECG (Fig. 1) showed a sinus tachycardia with incomplete

RBBB, and T wave inversion in V1–V3 and S1Q3T3

patterns. Chest radiograph indicated left-side pleural

effusion.

Repeated arterial blood gas analysis on room air yielded

the following values: pH: 7.48, PO2: 8.3 mmHg, PCO2:

3.7 mmHg, and O2 saturation 93%.

A transthoracic echocardiogram indicated a large free-

floating mobile thrombus in the right atrium prolapsing

through the tricuspid valve into the right ventricle during

diastole (Fig. 2). The right atrium and right ventricle

were dilated; the right ventricle showed hypokinesia with

abnormal paradoxical septal motion (Fig. 3), and there

was concentric left ventricular hypertrophy, normal left

ventricular systolic function, and mild left ventricular

diastolic dysfunction.

An echo Doppler study (color and continuous) showed

severe tricuspid regurge with severe pulmonary hyperten-

sion (right ventricular systolic pressure = 85 mmHg)

Within a few seconds, while performing the echocardio-

gram, the highly mobile thrombus jumped from the right

atrium into the right ventricle.

An immediate decision was taken to provide thrombolytic

therapy to the patient and a tissue plasminogen activator

was chosen and administered in a coronary care unit with

continuous monitoring.

After a few hours, there was a marked clinical improve-

ment in the patient’s condition and hemodynamics (no

tachypnea, pulse 80/min, blood pressure = 120/80 mmHg,

and O2 saturation 99% in room air).

A transthoracic echocardigraphic follow-up (Fig. 4)

showed that the thrombus had disappeared, with a

significant decrease in pulmonary artery pressure:

45 mmHg.

Spiral computed tomography of the chest indicated

evidence of thrombi at both main pulmonary arteries

(complete occlusion of the left main pulmonary artery

with extension into anterior and posterior branches and

incomplete occlusion of the right main pulmonary artery);

small infarcts were seen at the right lower lung lobe

(Fig. 5).

Bilateral lower limb venous duplex scanning showed loss

of patency and compressibility of left popliteal vein,

which was distended by low-level echo thrombus

indicating acute deep vein thrombosis. The rest of the

deep venous system was normal.

The patient had an uneventful smooth hospital course.

Follow-up transthoracic echocardiogram showed good

right ventricular contractility with no residual thrombus

in the right atrium.
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Screening tests for hypercoagulability were positive for

antiphospholipid antibodies.

After a period of subcutaneous low-molecular-weight

heparin, the patient was discharged on oral anticoagula-

tion (warfarin), adjusted to maintain INR between two

and three times the control. Eighteen months later, the

patient was free of symptoms.

Discussion
Currently, two types of thrombi are known. Type A

thrombi, which originate in the deep peripheral veins, are

extremely mobile. Type B thrombi develop within the

heart chambers; they are parietal and immobile [1].

Transthoracic echocardiography is considered the best

method for the diagnosis of right atrial thrombosis in an

emergency because it allows good visualization of the

right heart chambers [2,3].

In patients with a mobile right heart thrombus, the

incidence of pulmonary embolism is about 97% and

reported mortality is over 44% [4,5].

Investigators have recommended either urgent surgical

treatment or thrombolysis of mobile right heart throm-

bus, although prospective data on optimal treatment are

lacking.

Several treatment options are available, including antic-

oagulation, embolectomy, and thrombolysis. The success

and survival rates of each approach vary depending on the

patient’s clinical status [6]. In a study by Chartier

et al. [7], the mortality rate for patients with right heart

thrombi and pulmonary embolism was about 45% and

mortality was similar irrespective of the therapeutic

approach used (i.e. embolectomy, thrombolysis, or antic-

oagulation).

Heparin: Although heparin is generally considered to be

the safest treatment, its use has historically been

associated with many complications, including potentially

life-threatening ones, such as thrombocytopenia [8,9].

Embolectomy: Pulmonary embolectomy and complete resec-

tion of the right heart thrombus has two drawbacks: it is not

readily available in all medical centers and it is sometimes

associated with an extremely high mortality rate.

Thrombolysis: Because of the limitations of anticoagulation

and embolectomy for right atrial thrombosis, thrombolysis

is considered by some to be the treatment of choice.

Figure 1

ECG showing sinus tachycardia, incomplete RBBB, and an S1Q3T3 pattern.
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Figure 2

Two-dimensional echocardiography showing right ventricular inflow and right atrium with a floating thrombus projecting from the inferior vena cava
opening toward the right atrium.

Figure 3

M-mode echocardiography showing a dilated, hypocontractile right ventricle with an almost flattened inter-ventricular septum.
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Figure 5

Computed tomographic scan of chest with contrast; there is complete occlusion of the left main pulmonary artery, and extends to the anterior and
posterior branches, with incomplete occlusion of the right main pulmonary artery.

Figure 4

Two-dimensional echocardiography showing complete disappearance of right atrium thrombus; however, right atrium and right ventricle are still dilated.
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Thrombolysis has the advantage of acting in the intraca-

vitary thrombus, on the pulmonary pole, and at least

partially on deep vein thrombosis, which is usually seen in

association [10]. The potential risks are the migration of

fragments following clot lysis in patients with an unstable

hemodynamic condition or a recurrence of embolism

following partial dissolution of the venous thrombus [11].

Preterm infants and newborn children with right atrial

and intracardiac thrombosis have been treated success-

fully with thrombolytic therapy, without any complica-

tions [9,11]. Thrombolytics have also been used safely in

patients with right atrial thrombosis related to central

venous catheters [12]. Even in patients with heparin-

induced thrombocytopenia, thrombolysis can be used to

destroy the clot in the right atrium [8,9].

Thrombolytic therapy is not without risk, however, it may

cause the right atrial thrombus or its fragments to become

dislodged and then to move into the pulmonary

arteries [13]. Several cases of pulmonary embolism possibly

linked to thrombus fragmentation have been reported, but

there were no fatalities in patients who were hemodyna-

mically stable at the onset of treatment [14].

The choice of the optimal treatment for patients with

pulmonary embolism presenting with mobile clots in the

right side of heart is still open to debate. Whether more

aggressive therapy, such as thrombolysis or embolectomy,

can improve prognosis remains to be determined [15,16].

Several studies have suggested that thrombolytic therapy

has advantages in treating such patients. Early diagnosis

and emergency therapy are important in treating patients

with free right heart thrombus in the emergency

department and they might have fatal outcomes when

treated only with heparin [17,18].

Conclusion
This case report showed the value of echocardiography to

visualize and evaluate a life-threatening right heart

thrombus in a patient with pulmonary embolism.

Although the most appropriate therapeutic approach for

the management of right heart thrombi remains to be

determined, our data suggest that thrombolytic therapy

with r-tPA is effective, readily available, and represents an

alternative to surgery.
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