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Introduction：Pulmonary embolism (PE) may be asymptomatic and diagnosed by imaging procedures performed for other purposes. Mortality rate of acute PE ranged from about 60% to less than 1%.1 Diagnostic work-up, risk stratification, and clinical management of acute PE were well established. However, specific treatment for patients with right heart thrombi(RHT) complicated acute PE were controversial. We reported a case presented with the incidental echocardiographic finding of right ventricle (RV) thrombi and reviewed literatures regarding PE and RHT.

Case report：The 62-year-old lady presented with a 5-day history of progressive dyspnea to the emergency department. She had medical history of hypertension and diabetes mellitus. On arrival, her heart rate was 82 beats per minute, respiratory rate 25 breath per minute, blood pressure 178/116 mm Hg, SpO2 91% on room air. Her jugular venous pressure had risen to 8cm. Auscultation revealed the high-pitched pansystolic murmur, grade III/VI in the lower left sternal border. Otherwise, the rest of her physical examination was unremarkable. A chest X-ray revealed cardiomegaly. An electrocardiography disclosed sinus rhythm. Artery blood gas showed pH 7.499, PaCO2 30.2mmhg, PaO2 53.6mmHg, HCO3 23.0, SaO2 90.9% while she was breathing ambient air. N-terminal-proBNP is 4,317 pg/ml. Troponin-I was within normal limit. A transthoracic electrocardiography performed in a modified parasternal long axis and apical four-chamber view, a “fava-bean-shaped” thrombus in the RV could be seen (Figure 1). Other echocardiograhpic findings included dilated right heart with RV hypokinesia, moderate tricuspid regurgitation, estimated RV systolic pressure 71 mm Hg, and left ventricle ejection fraction 62%.  A computed tomography of chest showed multiple pulmonary embolus in bilateral pulmonary arteries extending into segmental branches (Figure 2). She received tissue plasminogen activator- alteplase therapy followed by concomitant enoxaparin and warfarin treatment. Due to respiratory distress, she must use bilevel positive airway pressure (BiPAP) ventilator. On the next day, she weaned off BiPAP ventilator and was discharged uneventfully a week later. Further investigation for tumor markers and deep vein thrombosis were negative. 
Discussion：RHT, also known as emboli in transit, are originated from deep venous thrombi and the most of them are visualized in right atrium by echocardiography. With time, they migrate to RV. Finally almost all of them travel to the lungs, leading in PE. The approximate incidence of RHT in patients with acute PE is reported as 4% in a large prospective registry.2 Presence of RHT is highly associated with RV dysfunction,2,3. which is translated to poor short-term prognosis in patients with acute PE. 4 There is a 2.8-fold increased risk of death in those with presence of RHT within the first ten days but no difference in long-term mortality as compared with absence of RHT.3 Although there is no consensus about the optimal therapeutic options of RHT, heparin alone is associated with higher mortality rate. In accordance to the American Heart Association guideline, the present patient, who had submassive PE and severe RV strain, respiratory distress, and elevated N-terminal-proBNP, should receive alteplase if no contraindications to fibrinolysis are present.5 In general circumstance, RHT and RV dysfunction are improved expectedly by thrombolytic therapy within 12 hours. 6 Theoretically, surgical embolectomy with exploration of pulmonary arteries and right heart chambers during cardiopulmonary bypass is thought as the effective treatment. In fact, it is associated with increased risk of mortality as compare with thrombolytic therapy. 7 Mortality is as high as one-hundred percent when it is performed by inexperience cardiovascular surgeon.8 Therefore it should be preserved as alternative therapy for those with persistent or recurrent PE due to fragmentation of RHT and progressive hemodynamic instability after adequate medical treatment. 
Conclusion：Detection of RHT may provide both diagnostic and therapeutic implications. On the basis of strong association between RHT, acute PE and RV dysfunction, Timely thrombolysis is emphasized in patients with confirmed RHT while awaiting a chest computed tomography. Surgical embolectomy should be preserved as second-line therapy in those with hemodynamic instability. 
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Figure 1 A large shaggy thrombus (white arrow) was visualized directly in the RV. (Ao=aorta. LA=left atrium. LV=left ventricle. RV=right ventricle.) 
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Figure 2 A large thrombus in the right pulmonary artery (white arrow).
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