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Intracardiac Thrombi, Pulmonary Embolism,
Atrial Septal Defect, and Polycythemia Vera
Tien-Yu Wu, Wei-Ren Lan, Charles Jia-Yin Hou, Yu-San Chou, Cheng-Ho Tsai and Hung-I Yeh

Polycythemia vera (PV) is associated with an increased risk of thrombosis at unusual sites. We report a 53-year-old
woman with PV and atrial septal defect (ASD), who presented with the symptoms of right heart failure.
Transthoracic echocardiography showed multiple thrombi in the right ventricle and pulmonary artery, which were
further confirmed by a helix lung computed tomography scan. The patient was successfully treated with
anticoagulation, ASD closure, and inferior vena cava filter.
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INTRODUCTION

with leg edema and progressive dyspnea especially upon
exertion for several months. She had a 3-year history of
PV confirmed by bone marrow biopsy. The initial hemoglobin had been 21.5 g/dL, RBC count 7.17 ´ 106/uL,
WBC count 13.4 ´ 10 3 /uL, platelet count 525,000/uL
and serum Vit-B12 1209.0 pg/ml. She had taken hydroxyurea 500 mg daily for a short time and was lost to
follow-up for about one year. She denied any hormone
or anticoagulant exposure. On admission, arterial blood
gas analysis showed that PaO2 was 48 mmHg in room
air. Her lips were mild cyanotic. There was mild respiratory distress with a respiratory rate of 28/minute and
subcostal recession. On examination, the jugular veins
were engorged (8 cm from Louis angle). The right ventricular impulse was prominent. There was a 2/6 ejection
systolic murmur at lower left sternal border. Her breathing sound was clear. Both liver and spleen were palpable
without tenderness. There was no shifting dullness. Her
right lower leg was pale and cold with pitting edema.
Pulsations of bilateral dorsal pedal arteries were palpable. No signs of systemic emboli were found.
Chest roentgenogram revealed enlarged right atrium
and ventricle with engorged bilateral pulmonary trunk.
Electrocardiogram displayed borderline sinus tachycardia
with S1T3Q3 pattern and right axis deviation (Figure.
1A). Blood check showed that hemoglobin was 17.5
g/dL, hematocrit 52.9%, WBC count 6400/uL and platelet

Thrombosis is a major cause of mortality and morbidity in patients with polycythemia vera (PV). This is
due to the complex characteristics of thrombogenesis in
PV, which involves a multitude of factors. The clinical
linkage between PV and pulmonary thromboembolism
(PTE) had been reported. However, coexistence of PTE
and right heart thrombi is relatively rare. When it is present, the prognosis is poor. In this patient, we demonstrated that intracardiac thrombi (ICT) associated with
PTE could be identified non-invasively by two-dimensional echocardiography. In addition, proper management could save the patient’s life from the acute episode.

CASE REPORT
A 53-year-old woman was admitted to our hospital
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Figure 1. 1A: Electrocardiogram shows sinus rhythm, S1T3Q3 pattern, right axis deviation and ischemic change. 1B: Transthoracic
echocardiography, short-axis view. A large echogenic mass is seen within the pulmonary artery (arrow). AO, Aorta; PA, pulmonary artery. 1C:
Transthoracic echocardiography, four-chamber view. A hyperechoic mass (arrow) within RV free wall measured 2.0 ´ 2.3 cm in diameters. 1D:
Multiple large tubular and nodular thrombi (arrows) in the main pulmonary trunk, and right and left main pulmonary arteries, leading to narrowing
lumen and partial obstruction of bilateral pulmonary arteries, suggestive of pulmonary embolism. 1E: There is a band-like filling defect (arrow b) in
the right ventricle, representing thrombus in the right ventricle. Another filling defect was also demonstrated in the right pulmonary artery (arrow a).

count 427,000/uL. Coagulation tests displayed that Ddimer was less than 0.5 ug/ml, prothrombin time 10.0 seconds (control, 11.0 seconds), international normalized raActa Cardiol Sin 2008;24:217-20

tio 0.85, and activate partial thrombopalstin time 33.0 seconds. The protein C, protein S, anti-thrombin III, and
anti-cardiolipin IgG and IgM were all within normal limit.
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Initial echocardiographic examination showed a biphasic turbulent flow across the interatrial septum, and
ostium secundum type atrial septal defect (ASD) was suspected. Moderate tricuspid regurgitation, moderate pulmonary hypertension (estimated PA pressure 61 mmHg) and
right ventricle enlargement were also demonstrated. While
waiting for cardiac catheterization, another echocardiographic examination displayed huge echogenic masses
within the pulmonary artery and right ventricle (Figures.
1B, 1C). Chest spiral CT scan confirmed a large tubular
thrombus in the right ventricle and identified emboli in the
main pulmonary trunk, and right and left pulmonary arteries (Figures 1D, 1E). Thrombi in the right popliteal vein
were found by peripheral venous ultrasound.
Anticoagulation therapy was started immediately with
warfarin (5 mg/day) and low- molecular-weight heparin
(enoxaparin) (1 mg/kg twice daily). Due to aggravation of
dyspnea despite adequate anticoagulant (INR 2.5-3) for 3
weeks, IVC filter and surgical embolectomy together with
ASD repair were done. Huge thrombi were removed from
the pulmonary artery (Figure 2A) and right ventricle (Figure 2B). Pathological examination showed components of
fibrin and blood elements with calcification foci, which
was compatible with ICT and PTE. The patient improved
clinically after operation and no more thrombus was
found in the following echocardiographic examination.

haematopoiesis leads to increased erythropoiesis,
myelopoiesis and megakaryopoeisis. Patients with PV
are threatened by increased risk of arterial and venous
thromboembolic events.1,2 Cardiovascular events were
responsible for 40% of deaths in PV patients.3 Our patient had PV and was complicated by PTE and ICT,
which might signify a high mortality and morbidity.
ICT can occur in the context of varied clinical scenarios, such as low cardiac output syndrome, arrhythmias,
and/or hypercoagulable states, the latter of which was
seen in this patient owing to PV.
The exact mechanism responsible for this increased
risk in PV is vague, but a hemostatic imbalance has been
implicated. 1,4 Chuncharunee et al. 5 evaluated patients
with extreme thrombocytosis and found that for similar
levels of platelet counts, patients with myeloproliferative
disorders had an increased risk of thrombotic events.
Abnormal platelet aggregation response to various
agonists, decreased red cell membrane fluidity with decreased deformability, which increases the susceptibility
to occlusion, increased prevalence of antiphospholipid
antibodies, increased production of thromboxane A2,
and elevated levels of plasminogen activator inhibitor-1
have all been implicated in the pathogenesis of these
thrombotic events.6,7 Thrombi in the right heart chambers, often referred to as “emboli in transit”, usually
arise from DVT and are temporarily lodged in the right
atrium and right ventricle. They rarely originate from the
right heart de novo. In our patient, the clinical and laboratory examinations suggested a high probability that
these emboli originated in the deep venous system of the

DISCUSSION
PV is an acquired clonal disorder where disturbed

Figure 2. 2A: Intraoperative view. A large embolus obstructed the main pulmonary artery (arrow). 2B: Intraoperative view. A large thrombus was
located in the right ventricle (arrow).
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to monitor effectiveness of treatment.14,15

legs, embolized to the heart, and occluded the pulmonary
arteries with potentially fatal results. To the best of our
knowledge, ASD as the source of pulmonary embolism
has not been reported yet. However, the presence of
ASD should shunt more of the deoxygenated venous
flow to the systemic circulation at the presence of pulmonary hypertension in our patient.
Echocardiography is the primary means of diagnosis
of ICT, allowing visualization of areas of the heart unattainable to other noninvasive diagnostic tools, and is the
technique of choice in detection and definition of intracardiac masses.8,9 In PTE, the diagnostic value of TTE is
poor because the sensitivity for visualization of intra- pulmonary arterial thrombi is low compared with other radiological techniques. However, in our patient, the emboli
were proximally located in the pulmonary artery; the diagnosis was established in a few minutes without the need
for other more invasive techniques. Nevertheless, normal
TTE does not rule out the presence of emboli in the left
pulmonary artery or distal lobar arteries.
Since thrombotic complications are a major cause of
illness and death in untreated PV patients,10,11 chemotherapy and phlebotomy are often used in patients who
are at high risk for thrombotic events.12 The efficacy and
safety of antithrombotic drugs in patients with PV remain uncertain. Starkey and DeBono have suggested that
streptokinase therapy may result in dissolution of the
right atrial detachment with further and fatal embolism.13
In our patient, thrombolytic therapy was not given due to
the patient’s concern about bleeding complications. We
have preferred anticoagulant therapy because it could
treat PTE, ICT, and DVT. Eventually, this patient underwent ASD closure, embolectomy and inferior vena cava
filter implantation due to the consideration of the increased risk of systemic thrombosis in PV.
Overall, formation of thrombi extensively in the
right heart chambers should be considered as an unusual
but potential source of thromboemboli. Our experience
is inadequate to identify the subgroup of patients with
PTE likely to have ICT. We would suggest that patients
with PV may be the subgroup likely to have a large load
of intravascular thrombus and associated ICT. Detection
of such thrombi can be obtained simply using two-dimensional echocardiography, a noninvasive technique
that offers the advantages of allowing serial recordings
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