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CASE REPORT / OLGU SUNUMU

Off-pump surgical thrombectomy for subacute right atrial thrombus:
A case report

Subakut sag atriyal pihtinin off-pump cerrahi frombektomisi: Olgu sunumu
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ABSTRACT

Right heart thrombi can be seen in a minority of patients
with acute pulmonary embolism and are associated with an
increased mortality risk. The optimal treatment option comprises
thrombolysis or surgical thrombectomy either with catheter-
based interventions or with open surgery. Open right atrial
thrombectomy is usually performed under cardiopulmonary
bypass due to the need for concomitant pulmonary embolectomy.
Nevertheless, cardiopulmonary bypass has major drawbacks
such as the risk of stroke, coagulopathy, and myocardial and
respiratory dysfunction, particularly in high-risk patients. Herein,
we report a case of successful off-pump surgical thrombectomy
performed for the right atrial clot-in-transit following failure of
the catheter-based intervention.
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Right heart thrombi (RHT) are only reported in
<4% of patients with acute pulmonary embolism (PE),
but are associated with an increased mortality risk
compared to PE without RHT.!"? Anticoagulation alone
is indicated for PE without hemodynamic instability,
while previous studies have suggested a mortality
benefit with thrombolysis or surgical thrombectomy in
patients with RHT, particularly when right ventricular
(RV) dysfunction is present.” Moreover, catheter-based
interventions with devices such as the AngioVac™
system (AngioDynamics Inc., Latham, NY, USA) have
recently gained interest in evacuating fresh, mobile

oz

Sag kalp trombiisleri akut pulmoner emboli hastalarinin
cok az bir kisminda goriilebilir ve yiiksek mortalite riski
ile iligkilidir. Optimal tedavi secenegi, tromboliz veya
kateter bazli girisimler veya acik cerrahi ile trombektomiyi
igerir. Acik sag atriyal trombektomi, eslik eden pulmoner
embolektomi ihtiyaci nedeniyle genellikle kardiyopulmoner
baypas altinda yapilir. Bununla birlikte, kardiyopulmoner
baypasin, ozellikle yiiksek riskli hastalarda, inme riski,
koagiilopati ve miyokardiyal ve solunum fonksiyon bozuklugu
gibi onemli dezavantajlar1 vardir. Bu yazida, kateter bazli
girisimin basarisiz olmasini takiben gecis halindeki sag
atriyal piht1 i¢in gerceklestirilen bagarili bir off-pump cerrahi
trombektomi olgusu sunuldu.

Anahtar sozciikler: Cerrahi, trombektomi, trombiis.

central venous thrombi. As such, consensus statements
from the PERT Consortium™ suggest surgical or
mechanical thrombectomy for PE with a large right
heart clot burden or when medical thrombolysis is
contraindicated.™

Open right atrial (RA) thrombectomy is typically
performed under cardiopulmonary bypass (CPB) due
to the need for concomitant pulmonary embolectomy.
However, CPB is associated with the risk of stroke,
coagulopathy, and myocardial and respiratory
dysfunction. In this article, we report a case of
off-pump surgical thrombectomy performed for RA
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clot-in-transit after the failure of the catheter-based
intervention.

CASE REPORT

A previously healthy 71-year-old woman presented
to the emergency department from an external center
with symptoms of dyspnea on exertion. Thoracic
computed tomography pulmonary angiogram (CTPA)
revealed bilateral PE with right-sided intracardiac
thrombus and evidence of RV strain. Concomitant
CT brain was negative for acute intracranial process.
Transesophageal echocardiogram (TEE) confirmed
a well-organized, large mobile thrombus in the RA
with prolapse into the RV during systole, suggestive of
subacute thrombus for more than one week. There was
moderate tricuspid regurgitation (TR) and a moderately
dilated RV with mild RV dysfunction. Bilateral lower
extremity venous Doppler was significant for extensive
occlusive thrombus extending from the left external iliac
vein to the left tibioperoneal trunk. Electrocardiogram
showed no abnormality. Therapeutic anticoagulation
with intravenous unfractionated heparin was initiated.
Due to cor pulmonale and atrial clot-in-transit,
thrombolytic therapy was deferred and the patient
was emergently transferred to our facility for surgical
versus mechanical thrombectomy of the clot in RA.

The patient arrived at our cardiothoracic intensive
care unit (CTICU) with a heart rate of 102 bpm, a
blood pressure of 115/75 mmHg, and a peripheral
oxygen saturation of 99% on 3 L oxygen via nasal
cannula. Bedside TEE demonstrated RV dysfunction

and the patient was urgently taken to the operating
room.

The patient was placed under general
anesthesia with endotracheal intubation. Catheter-
based thrombectomy was first attempted using a
modified AngioVac™ system. Following systemic
heparinization, bilateral venous groin access was
obtained and a venovenous bypass circuit was
established using a 29-Fr cannula in the right femoral
vein and a 16-Fr Fem-Flex® (Edwards, Irvine, CA,
USA) cannula in the left femoral vein. The AngioVac™
catheter was introduced via the right groin sheath and
advanced into the inferior vena cava (IVC) under TEE
guidance. Multiple attempts were made to aspirate the
clot without success.

Subsequently, the decision was made to attempt open
thrombectomy via full sternotomy. The pericardium
was opened and an atriotomy was made through
a purse-string placed around the RA appendage.
The atriotomy was entered using signet ring forceps
(sponge forceps) under TEE guidance, and a 30-cm
linear solid thrombus was retrieved (Video 1 and
Figure 1). The atriotomy was closed with careful
de-airing and intraoperative TEE confirmed the
absence of residual clot. The chest was closed and the
patient was extubated and transferred to the CTICU
in stable condition without inotrope or vasopressor
requirements. The patient remained hemodynamically
stable throughout the procedure without the use of
CPB or blood products.

Figure 1. 30-cm right atrial thrombus. (a) Thrombus on intraoperative transesophageal echocardiography showing
prolapsing across the tricuspid valve. (b) Ex-vivo thrombectomy specimen.
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Video 1. Extraction of right atrial thrombus via atriotomy in the
right atrial appendage.

The postoperative course was significant for RV
dysfunction with hemodynamic instability requiring
inotropic support and inhaled nitric oxide, as well as
atrial fibrillation with a rapid ventricular response,
treated with amiodarone. Echocardiogram obtained
on postoperative Day 2 revealed stable RV dysfunction
with severely increased RV cavity size and moderate
TR. The left ventricular ejection fraction was
measured as 65% with a flattened septum in systole/
diastole, consistent with RV volume overload. In
addition, a non-contrast thoracic CT revealed an
evolving pulmonary infarct in the left upper lobe. On
postoperative Day 7, the patient underwent left lower
extremity venous mechanical thrombectomy with IVC
filter placement by interventional radiology, following
which therapeutic anticoagulation was discontinued.
The remainder of the hospitalization was uneventful
and the patient has discharged on postoperative Day
12 in stable condition.

DISCUSSION

Management of RHT in the setting of PE is
currently debated as multiple pooled analyses
have failed to demonstrate superior efficacy with
thrombolytic therapy versus mechanical/surgical
thrombectomy.™ Appropriate treatment selection
requires careful consideration of patient factors to
weigh the risks of hemorrhagic stroke and bleeding
with thrombolysis against stroke, cardiopulmonary
failure, and recurrent thrombus associated with open
thrombectomy. However, the morbidity associated with
open surgery may be further reduced if CPB can be
avoided. Off-pump RA thrombectomy has previously
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been described in the context of renal cell carcinoma
resection with tumor thrombi extending into the IVC/
RA B One technique by Schneider et al.'! involves the
insertion of a finger through an atriotomy (via median
sternotomy) to manually displace the thrombus apex
into the subdiaphragmatic IVC, facilitating en bloc
removal with the renal tumor through an abdominal
incision.”! Rather than direct removal through the
atriotomy, this technique reduces the presumed risk of
clot fragmentation causing PE.

In our case, clot characteristics on preoperative
imaging as well as difficulty with suction embolectomy
suggested a single, well-formed thrombus amenable
to direct atrial extraction. Furthermore, the location
of the embolus within the pulmonary vasculature
precluded open pulmonary embolectomy. Therefore, we
pursued isolated right-atrial embolectomy via median
sternotomy without CPB, avoiding potential worsening
of pre-existing RV dysfunction. Risks of this approach
include large-volume blood loss, air embolus, clot
fragmentation, and damage to surrounding structures
with mechanical manipulation of an adherent clot.
As such, we only recommend this simple approach
for carefully selected cases of subacute, solid, mobile
thrombi after catheter-based techniques have failed.
In addition, CellSaver® (Medtronic Inc., Minneapolis,
MN, USA) should be utilized to minimize blood loss,
and CPB available if necessary.

In conclusion, off-pump right atrial thrombectomy
may offer an effective alternative to thrombolytic
therapy and percutaneous thrombectomy in select
patients. Larger series are needed to confirm the safety
of this approach, potentially with less invasive access
through thoracotomy.
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