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On-pump beating heart treatment in pulmonary embolism 
and thrombus in transit
Tratamiento del tromboembolismo pulmonar y del trombo en tránsito con circulación 
extracorpórea sin clampeo

Manuel Roque-Cervetti*, Mariano Camporrotondo, Miguel A. Chiappe, Mariano Vrancic, 
Fernando Piccinini, and Daniel Navia
Department of Cardiac Surgery. Instituto Cardiovascular de Buenos Aires, Buenos Aires, Argentina

CASE REPORT

Thrombi in transit (TT) in right cavities are an infre-
quent event and it is a medical emergency with very 
high mortality rate. Without treatment, mortality rate is 
about 90-100%. Right heart thrombi occur in about 4% 
of pulmonary embolism (PE)1.

Three types of right heart thrombi can be distin-
guished by echocardiography: type A is the most com-
mon one; it is usually the result of deep venous throm-
bosis and it has the highest risk of embolization. Type B 
thrombus is thought to originate within the atrium or 
ventricle, and it is firmly attached to the chamber wall 
and it frequently has an ovoid shape. Finally, type  C 
thrombus is rare and highly mobile. It often resembles 
cardiac myxomas2.

Treatment modalities include anticoagulation therapy, 
systemic thrombolysis, percutaneous or surgical embo-
lectomy3. In other words, optimal therapeutic approach 
is still a subject of discussion. We present a patient with 
a type A thrombus treated through a surgical approach.

Case report
A 47-year-old man was admitted for a syncopal epi-

sode and dyspnea. He was hemodynamically stable 
and eupneic with O2 saturation 94%. As regards his 
cardiovascular history he referred: deep vein thrombosis 

and two episodes of pulmonary thromboembolism (PE) 
in the postoperative context of a hernia disc. Moreover, 
he completed 1 year of anticoagulation in 2003 which 
was subsequently suspended. We would like to high-
light the mutation of Factor V Leiden as a relevant 
antecedent.

The transthoracic echocardiogram (ETT) reported a 
left ventricle (LV) of normal dimensions, with predomi-
nantly septal hypertrophy and preserved systolic func-
tion (ejection fraction of 64%). An Abnormal movement 
of interventricular septum secondary to right ventricle 
(RV) pressure overload was observed. Both the left 
cavities and the heart valves were normal. At the level 
of the right cavities we identified dilatation of RA (right 
atrium) and RV with mild deterioration of the systolic 
function of the RV: TAPSE 14  mm and DTI (Doppler 
tissue imaging) of the tricuspid annulus with S wave of 
7  cm/s. He presented mild tricuspid insufficiency that 
allowed us to estimate a pulmonary hypertension of 
90 mmHg. Finally, a homogeneous isoechoic mass with 
irregular borders, with great mobility was observed in 
the RA, which extended from the inferior vena cava 
with direction towards the tricuspid valve and protruded 
into diastole towards the RV. The image was interpreted 
as a thrombus in transit in right cavities (Fig. 1).
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His angiotomography of pulmonary arteries evidenc-
es multiple central filling defects which compromise the 
main lobar and segmental branches with predominance 
of the middle lobe and lobar superior right, compatible 
with acute thromboembolism (Fig. 2).

The patient was surgically treated with a full sternot-
omy. Aortic arterial and bicaval venous cannulation 
were performed. Assistance with extracorporeal circu-
lation without clamping was initiated. Right atriotomy 
and resection of right atrial thrombus were performed. 
The patient also underwent right pulmonary arteriotomy 
and thrombectomy. The Pulmonary artery was closed 
with polypropylene 6-0 and bovine pericardium patch 
(Fig. 3).

The patient evolved without any complications and 
he was discharged on the sixth post-surgical day with 
enoxaparin.

During the initial stage we prefer low-molecular-weight 
heparins due to several advantages: adequate bioavail-
ability, dose prediction, subcutaneous application. It 
allows us to use it without being monitored and with a 
low risk of thrombocytopenia.

One month after surgery we found normal pulmonary 
pressures (pulmonary artery systolic pressure: 
23 mmHg) in the postoperative control. Currently, he is 
being periodically checked in hematology.

Discussion
The treatment of TT is still controversial and difficult. 

Due to the complexity of the patients and the lack of 
randomized studies, we continue debating the best 
therapy for our patients. Different therapeutic approach-
es for acute PE with concomitant TT have been report-
ed such as anticoagulation with unfractionated heparin 
(UFH), systemic thrombolysis with recombinant tissue 
plasminogen activator (rTPA), surgical embolectomy 
with exploration of the right chambers, pulmonary ar-
teries under full cardiopulmonary bypass, and endovas-
cular thrombectomy1.

Pulmonary thromboembolism was present in 98% of 
the heart thromboembolism cases analyzed by Rose 
et al. The treatments administered were none in 9%, 
anticoagulation therapy in 35.0%, surgical procedure in 
35.6%, or thrombolytic therapy in 19.8%. The overall 
mortality rate was 27.1%. The mortality rate associated 
with no therapy, anticoagulation therapy, surgical em-
bolectomy, and thrombolysis was 100.0%, 28.6%, 
23.8%, and 11.3%, respectively4.

On the other hand, Athappan et al. studied 328  pa-
tients with right heart thrombi (RHT) and PE in a 

meta-analysis. The treatments administered were none 
in 11  patients (3.4%), anticoagulation (AC) with 
heparin in 70 patients (21.3%), thrombolytic in 122 patients 

Figure  1. Transthoracic echocardiogram: RV: right 
ventricle; RA: right atrium; T: thrombus in transit.

Figure  2. Angiotomography of pulmonary arteries 
evidences acute thromboembolism.

Figure  3. A. Thrombus of right pulmonary artery. 
B. Thrombus in transit.
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(37.2%), catheter-related treatments in five patients 
(1.5%) and surgical embolectomy in 120 patients (36.6%). 
The overall short-term mortality for the entire cohort was 
23.2%. The mortality rate associated with no therapy 
was the highest at 90.9%. The mortality associated with 
AC alone was significantly higher than surgical embo-
lectomy or thrombolysis (37.1% vs. 18.3% vs. 13.7%, 
respectively)5.

To conclude, Galeano-Valle et al1. reported the sur-
gical management of thrombus-in-transit and pulmo-
nary embolism (PE) in four patients treated with early 
surgical embolectomy and anticoagulation. The initial 
treatment was unfractionated heparin (UFH) and urgent 
right atriotomy and manual removal of the thrombi. All 
patients survived after 30 days of follow-up.

In our clinical case, the surgical intervention decision 
was based on: the low pre-operative risk (EuroScore II 
calculated of 2.56% and EuroScore Logística of 9.91%) 
and the fact that our surgical team has experience in 
pulmonary thrombectomy. The patient is being moni-
tored by clinical cardiology and hematology with a 
life-long anticoagulation based on his history of recur-
rent episodes of pulmonary thromboembolism and the 
mutation of factor V Leiden.

We emphasize the usefulness of the assistance with 
extracorporeal circulation without clamping, consider-
ing that it facilitates the procedure and minimizes risks.

Aortic clamping is not necessary and can be danger-
ous in elderly patients with calcified aortas (risk of stroke).

Although the evidence tilts the balance towards fibri-
nolysis and surgery as treatments with better results; 
we believe it is necessary to individualize the approach 
depending on the characteristics of the patients and the 
thrombi. To decide the appropriate treatment for each 
patient, it is essential to consider the following: the type 
of thrombus (Type A, B or C), pre-existing pulmonary 

diseases, deep vein thrombosis, hemodynamic state, 
experience of the treating team and availability of en-
dovascular treatment6.
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