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Percutaneous
Embolectomy of
Serpentine Thrombus
from the Right Atrium

in a 51-Year-Old Man

Treatment of large, fresh thrombi in the vascular system can be challenging. AngioVac, a
cardiopulmonary pump system, has been used to remove large thrombi and even some
tumors by a percutaneous route. We report here a case of a 51-year-old man who present-
ed with a large thrombus (7.5 x 1.5 cm) in his inferior vena cava, extending into his right
atrium and right ventricle. Because the surgical risk was high, we attempted percutaneous
embolectomy via the AngioVac aspiration system. \We also review the literature concern-
ing this emerging technique. (Tex Heart Inst J 2016;43(6):524-7)

arge, fresh thrombi in the vascular system are difficult to manage pharmaco-

logically. Even surgical or percutaneous removal might not provide optimal

results if the thrombus burden is massive or organized. Recently, the AngioVac®
(AngioDynamics; Latham, NY) large-bore catheter system has been used for the
removal of large thrombi in various clinical situations, with initial results that have
been promising. We report a case in which the AngioVac system was used to remove
a large inferior vena cava (IVC) thrombus that had been protruding into the right
atrium (RA) and the right ventricle (RV) of a patient at high surgical risk.

Case Report

In June 2014, a 51-year-old black man with a history of diabetes mellitus, nonischemic
cardiomyopathy, morbid obesity, obstructive sleep apnea, chronic kidney disease stage
3 (baseline creatinine, 1.3 mg/dL), bronchial asthma, and leukocytoclastic vasculitis
presented at the emergency room with severe dyspnea and generalized weakness. He
had recently been treated for pneumonia at another hospital.

On admission, the patient was afebrile, normotensive, tachycardic (heart rate, 124
beats/min), and tachypneic (respiratory rate, 26 breaths/min), with oxygen saturation
at 98% at a flow rate of 2 L/min by nasal cannula. He was extremely drowsy and
showed signs of congestive heart failure, with poor peripheral perfusion.

The patient’s laboratory results revealed elevated levels of blood urea nitrogen (51 mg/
dL), serum creatinine (2.1 mg/dL), lactic acid (52 mg/dL), troponin I (0.05 ng/mL;
normal, <0.03), and brain natriuretic peptide (1,480 pg/mL; normal, 0-100 pg/mL).
Orther results were alkaline phosphatase (230 U/L), total bilirubin (6.7 mg/dL), direct
bilirubin (5 mg/dL), aspartate aminotransferase (49 U/L), alanine aminotransferase
(44 U/L), prothrombin time (24.1 s), and international normalized ratio (2.1).

The partient’s electrocardiogram showed sinus tachycardia with left-axis deviation
and partial left bundle branch block. Chest radiography revealed bilateral pleural effu-
sion, cardiomegaly, and ill-defined opacities in the lower zones. Computed tomograms
of the chest showed multiple scattered, bilateral, peripherally situated, wedge-shaped
opacities. An emergency transthoracic echocardiogram revealed biventricular dila-
tion with a left ventricular ejection fraction (LVEF) of <0.15, grade II1/IV diastolic
dysfunction, and severe RV dysfunction. A large echodense mass, likely a thrombus,
was seen to enter the RA from the IVC and to extend across the tricuspid valve into
the RV. As a consequence, there was severe tricuspid regurgitation and elevated RA
pressure, with bowing of the interatrial septum to the left.
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The patient was a high-risk candidate for surgery, in
view of his severe heart failure and associated metabolic
disturbances. Conventional percutaneous devices, such
as a basket, would fragment the thrombus, embolizing
it distally and removing it incompletely. Hence, we de-
cided to attempt percutaneous embolectomy in the in-
terventional radiology suite, by means of the AngioVac
aspiration system and with the patient under general
endotracheal anesthesia.

Transesophageal echocardiography (TEE) enabled
views of the 7-cm-long, serpentine, mobile thrombus
floating in the RA and prolapsing into the RV (Figs.
1 and 2). Intravenous heparin was used to achieve an
activated clotted time (ACT) of 300 s. Access to the bi-
lateral common femoral veins was gained with ultraso-
nographic guidance. We introduced a 24F Gore sheath
(W.L. Gore & Associates, Inc.; Flagstaff, Ariz) into the
right common femoral vein and a 19F sheath into the
left common femoral vein. We inserted the AngioVac
catheter into the RA under fluoroscopic guidance,
with suction from the right side. Venovenous bypass
was established through the left femoral vein and the
AngioVac catherter (Fig. 3). Viewing by TEE, we saw
that embolectomy had successfully been performed.
(See Figure 4 for the excised thrombus.) Bypass time
had lasted approximately 30 s. We deployed a filter in

Fig. 1 Transesophageal echocardiograms show a large, ser-
pentine right atrial thrombus in A) short-axis and B) 4-chamber
views. The dilated left ventricle and the interventricular septum
bulge toward the right side.

Fig. 2 Serial 3-dimensional echocardiographic frames show

the anatomy and mobility of the serpentine thrombus. Read the
images from left to right in the top panel, followed by left to right
in the bottom panel.

Right —
atrium
Inferior ——
vena cava Aorta
AngioVac
cannula
Reinfusion
cannula
Filter
Venovenous bypass
AngioVac
circuit

Fig. 3 Diagram shows the AngioVac circuit and cannulation
technique used in our patient.

Fig. 4 Photograph shows the large extracted thrombus

(7.5 x 1.54 cm).
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the IVC through the right jugular approach. Postproce-
dural echocardiography revealed no residual thrombus
(Fig. 5).

Ovur patient’s liver function tests were abnormal, with
mild transaminitis and hyperbilirubinemia throughout
his admission. Ultrasonography of the abdomen showed
congestive hepatomegaly and features of portal hyper-
tension. The biochemical abnormalities improved with
optimization of the heart-failure therapy, which includ-
ed milrinone. At an outpatient follow-up appointment
4 months after his hospital discharge, he was noted to
be clinically stable and to tolerate exercise better than

before.

Discussion

The AngioVac aspiration system consists of a 22F
catheter with a balloon-actuated tip, a circuit with a
builtin filter, a centrifugal pump head, and a reinfu-
sion cannula. It uses a perfusion circuit to forcefully
aspirate clot or intravascular thrombus en bloc."? It was
introduced in 2009 for the percutaneous removal of
large, fresh thrombi; the initial experience, in 105 pa-
tients, was presented at the 2011 Symposium on Vascu-
lar and Endothelial Issues (the VEITH symposium).’
Thrombotic material was aspirated successfully in 90%
of the cases. Sequelae were rare: RA perforation oc-
curred in only one case. The authors recommended the
AngioVac as a safe and effecrive device for the removal
of acute clots (<3 mo), particularly useful in patients
who cannot undergo thrombolytic therapy or surgery.
However, the use of 2 large-bore cannulas (which in-
creases the risk of vascular complications), the need for
general anesthesia and the services of perfusionists, and
the technically challenging catheter manipulation are a
few of the limitations for the use of this system.” The
AngioVac system is now approved in the United States
by the U.S. Food and Drug Administration for removal
of unwanted intravascular material. The current version

; .
PAT T 37.0C

Fig. 5 Fost-procedural transesophageal echocardiogram shows
no thrombus in the right atrium after suctioning.
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enables a percutaneous approach for distal embolic pro-
tection and removal of débris.’

The AngioVac system has been used in a variety of
clinical situations, including removal of massive or
submassive pulmonary embolism," RA masses such as
tumors or vegetations,'” and IVC or iliac thrombi.*’
Sengodan and colleagues™ used this device through
the internal Jugul"u route to remove a large thrombus
from the IVC in a patient with hepatocellular carci-
noma and recurrent pulmonary thromboembolism,
in whom a prior IVC filter was present. EIMallah and
assoclates' used this novel technique in 13 patients to
extract vegetations, pulmonary artery thrombi, and ilio-
femoral thrombi after the standard treatment had failed
or was contraindicated. The overall procedural success
was 76.9%. There were no deaths. All failures were in
patients with chronic thrombi. There is a risk of RV,
RA, or IVC perforation and the consequent precipita-
tion of acute pulmonary thromboembolism during the
procedure. The periprocedural TEE and fluoroscopic
guidance can help, largely in avoiding perfomuons The
administration of heparin before the procedure is rec-
ommended for anticoagulation (ACT, >350 s)." The
AngioVac system has also been used in a patient with
renal cell carcinoma, to prevent pulmonary embolism
during combined radical nephrectomy and IVC throm-
bectomy.?

Our patient had decompensated biventricular heart
failure, poor respiratory reserve, and metabolic abnor-
malities, yet the AngioVac system was able to remove a
large floatlng thrombus pelcutaneouslv from the RA,
resulting in remarkable improvement in his condirtion.
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