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Abstract
Mobile right atrial thrombi are at high risk of causing massive

pulmonary embolism and are a medical emergency. This type of
thrombus is identified in about 4-18% of pulmonary embolism
cases. The presence of a free-floating embolic mass in right atrial
or ventricle is often mortal: the death rate can reach 27%. Although
surgery is commonly indicated, fibrinolysis is a therapeutic alter-
native. Here, a 58-year-old man presented to the emergency
department for acute dyspnea associated with a painful right leg.
Initial exams showed a shunt effect on blood gases with increased
brain natriuretic peptide. Transthoracic echography (TTE) found a
free-floating thrombus in the right atrium with signs of pulmonary
hypertension and right ventricular dysfunction. Bilateral pul-
monary embolism was confirmed by computed tomography
angiography. Because there were signs of acute cor pulmonale and
no contraindications, treatment with systemic fibrinolysis was
decided. The treatment was delivered in intensive care unit and a
cardiac surgical team was available. Subsequent clinical improve-
ment was observed. TTE follow up at 12 hours revealed complete
thrombus dissolution. There were no complications, in particular
no hemorrhage. The patient was discharged after eleven days. At 6
months of follow-up, outcomes with oral anticoagulation therapy
were satisfactory. Scintigraphy found good symmetrical perfusion
of both lungs with stackable ventilation. TTE at 1 year showed pre-
served left and right ventricular function with no sign of pul-
monary arterial hypertension and no thrombus recurrence.
Systemic fibrinolysis appears to be a good alternative to surgery in
this case.

Introduction
Deep vein thrombosis and pulmonary embolism (PE) are com-

mon, but right heart thrombus (RHT) is detected in less than 5% of
cases of thromboembolic disease.1-2 PE with RHT is associated
with poor outcomes, especially in the absence of immediate treat-
ment.1-4 Indeed, the majority of deaths occur in the first 24 hours
(62%). However, optimal management of PE with RHT remains
unclear and there is a lack of randomized studies to support recom-
mendations for disease management.2

Case Report
A 58-year-old Caucasian man presented with a one-week his-

tory of progressively worsening dyspnea and orthopnea (NYHA
IV), with right lower limb pain. The patient’s history revealed high
blood pressure, dyslipidemia and sleep apnea, but no history of
atrial fibrillation or thromboembolic disease (deep vein thrombosis
or PE). He was not taking an anticoagulant or antiplatelet treat-
ment. At the emergency room, patient had tachycardia (110
beats/min), tachypnea (35/min) and oxygen saturation was 88%
while the patient was breathing ambient air. Arterial blood pressure
was 102/55mmHg. Electrocardiogram showed sinus tachycardia
and S1Q3 waves. Blood gas analysis revealed hypoxemia (PaO2:
67.2 mmHg) and hypocapnia (PCO2: 30.1 mmHg) as a result of the
shunt effect. The laboratory test results showed: i) Creatinine =
177 µmol/L and urea = 9.2 mmol/L, glomerular filtration rate = 37
ml/min/1.73m2; ii) NT-proBNP = 4978 ng/L and troponin = 0.18
µg/L (reference limit <0.10); iii) D-dimer : 20,000 µg/L, C-reactive
protein: 28; iv) Prothrombin ratio: 75% and activated thromboplas-
tin time: 1.68.

The patient was transferred to intensive care in the pneumolo-
gy unit with a strong suspicion of pulmonary embolism. Computed
tomography (CT) angiography confirmed the diagnosis of massive
PE with proximal obstruction of both pulmonary arteries and
revealed a right atrial thrombus (Figure 1). Transthoracic echocar-
diography (TTE) showed a free-floating serpentine thrombus with-
in the right atrium (Figure 2) measuring 5 cm×3 cm (1.97”×1.18”)
and protruding through the tricuspid valve into the right ventricle
during diastole. There was right ventricular dysfunction with high
filling pressure and signs of acute cor pulmonale (paradoxical sep-
tal motion, pulmonary hypertension).

There was no contraindication for systemic fibrinolysis, so a
multidisciplinary team decided to initiate systemic fibrinolysis
without delay. The patient was treated with Alteplase (10 mg in 2
min then 90 mg in 110 min) in an accelerated regimen adminis-
tered over 2h, as recommended by European guidelines.2

Intravenous heparin with electrical syringue (25200 UI/24hours)
was given before, during and after administration of Actilyse.

During the procedure, the patient was monitored in the cardiac
intensive care unit. He remained hemodynamically stable and res-
piratory capacities quickly improved. There was no hemorrhagic
complication.
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Control TTE at 12 hours revealed complete dissolution of the
right atrial thrombus (Figure 3) but persistent signs of acute cor
pulmonale (moderate tricuspid regurgitation, right ventricular
(RV) dilation, pulmonary hypertension, and paradoxical septal
motion with preserved right ventricular function).

TTE at discharge (10 days) highlighted improved pulmonary
hypertension (pulmonary artery pressure 36 mmHg), moderate tri-
cuspid regurgitation and a decrease in right atrial dilation.

After 3 months, only the right atrial dilation remained. 
Ventilation/perfusion scintigraphy performed at 6 months

showed symmetrical perfusion of the two lungs without ventilation
mismatch.

TTE at 1 year showed a preserved left and right ventricular
function without dilation or hypertrophy. Only a mild apical septal
hypokinesia persisted. There was no sign of pulmonary arterial
hypertension, no atrial dilation, no tricuspid insufficiency and no
thrombus recurrence.

The etiologic investigation included a thrombophilia screening
(which showed an increased level of homocysteine), a body scan-
ner which did not find neoplasia and a venous Doppler exam which
revealed deep vein thrombosis in the right leg.

Discussion
The European guidelines for the management of pulmonary

embolism are clear. In case of PE with hemodynamic instability
(arterial hypotension, RV dysfunction) and no contraindication,
systemic fibrinolysis is the first-line treatment.3 However, because
there are few cases reported in the literature (some case reports or
retrospective cohorts but no randomized or prospective studies),
the management of RHT is still matter of debate. Even the
European register of RHT included a limited number of patients
because of the low incidence of PE with RHT.2 No study has pro-
vided sufficient level of evidence to provide specific recommenda-
tions on the proper management of these patients.

In the literature, thrombolysis with intravenous heparin is the
first suggested treatment for RHT regardless of the hemodynamic
stability.4 The advantage of this treatment is the lysis of floating
thrombus and the associated treatment of deep vein thrombosis3,5

and it is also less invasive than surgery.
In case of contraindications, such as recent surgery, intra-

venous heparin alone can be suggested as an effective therapeutic
alternative.

Early surgical embolectomy continues to be useful when
thrombus is associated with a patent foramen oval seeing as fibri-
nolysis poses a risk of systemic embolization of a partially frag-
mented clot.5,6

There are therefore advantages and disadvantages to each
treatment: systemic fibrinolysis and its bleeding risks, surgical
embolectomy and its perioperative risks and isolated curative anti-
coagulation and its longer duration of action. From the data avail-
able in the literature, systemic fibrinolysis seems to be an effective
and safe treatment for the management of PE with RHT and hemo-
dynamic instability. However, no existing study has been able to
demonstrate the superiority of fibrinolysis or surgery in unstable
hemodynamic patients. Therefore, treatment of these patients
should be decided by a multidisciplinary team, taking into account
individual operative and bleeding risks and the accessibility of the
procedure (availability of a cardiac surgery unit).

Consensus does exist on the need for urgent treatment, espe-
cially in patients with hemodynamic instability. Indeed, Koć et al.6

reported that the majority of deaths (62%) occurred within the first
24h and that hemodynamic instability is strongly associated with
an increased risk of death (P<0.001).

This case report also highlights the value of TTE in the man-
agement of patients with massive PE. The majority of deaths occur
within the first 24h, and any delay in the diagnosis and treatment
of RHT could thus have significant repercussions on morbidity and
mortality. TTE has the advantage over the CT angiography to diag-
nose the thrombus but also to evaluate its impact on the right heart.
The incidence of diagnosed RHT is low (about 4% of PE) but not
insignificant in view of PE incidence. It is possible that without
TTE small thrombi (with possibly less hemodynamic impact) go
undiagnosed and therefore untreated, increasing the risk of death,
chronic cor pulmonale, and, in patients with patent foramen ovale,
systemic embolization (Appendix).

                                                                                                                     Case Report

Figure 1. Injected tomodensitometry, in axial view. Massive pul-
monary embolism with proximal obstruction of the both pul-
monary arteries (A) and revealed a right atrium thrombus (B).
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Conclusions
Systemic fibrinolysis appears to be a safe and effective treat-

ment for the management of PE with RHT and hemodynamic
instability. Surgical embolectomy continues to have a role in the
management of these patients, especially in case of contraindica-
tion or failure of fibrinolysis. TTE is essential for the diagnosis of

RHT in patients with massive pulmonary embolism, and gives cli-
nicians the possibility to evaluate impact on the right ventricle and
to monitor patients appropriately over the course of treatment.
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                             Case Report

Figure 2. Transthoracic echography: four cavities and long axes cross section. (A) Free floating thrombus in the atrium protruding into
the right ventricle during diastole through tricuspid valve; (B-D) different views.

Figure 3. Control transthoracic echocardiography at 12 hours:
complete right atrium thrombus dissolution.
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