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Atrial thrombus aspiration through the AngioVac

system: an alternative when surgery

and anticoagulation are not an option

Aspiración de trombo auricular mediante sistema AngioVac:
una alternativa cuando ni la cirugı́a ni la anticoagulación
son una opción

To the Editor,

A 40-year-old man, originally from Morocco, was admitted to

our hospital with suspicion of vascular catheter-associated

bacterial endocarditis. His only past medical history was idiopathic

intestinal pseudo-obstruction, which had been thoroughly inves-

tigated by the gastroenterology team, and which caused intestinal

obstructive crises and oral intolerance, so he had been started on

parenteral nutrition 2 months prior.

He presented with Staphylococcus epidermidis bacteremia,

sensitive to methicillin (4/4 blood cultures) secondary to vascular

catheter infection, with positive tip culture during an admission for

an intestinal obstructive crisis in a district hospital in our area. The

vascular catheter was replaced and treatment with cloxacillin

started. Echocardiography showed no structural heart disease and

a 25 � 12 mm mobile mass in the right atrium, which appeared to

be attached to the interatrial septum but also surrounded the

catheter. He was referred to our hospital for assessment of possible

catheter-associated endocarditis.

On arrival, he was hemodynamically stable, and physical

examination revealed he was notably cachexic, with no signs of

heart failure or stigmata of endocarditis. Echocardiography

(figure 1A) showed persistence of the mobile mass in the right

atrium. Blood cultures were negative. The vascular catheter was

removed under echocardiographic guidance. The mobile mass

remained attached to the interatrial septum (figure 1B). Catheter

culture was negative. Computed tomography (CT) angiography

ruled out pulmonary embolism and confirmed the presence of a

thrombus adhered to the interatrial septum, which had not been

seen on chest and abdomen CT performed months prior as part of

the gastrointestinal workup (figure 1C), making a diagnosis of

atrial myxoma very unlikely. Although the most likely diagnosis

was atrial thrombus, it was decided to continue antibiotic therapy,

and prophylactic anticoagulation was increased to a therapeutic

dose, but this had to be stopped at 72 hours due to an episode of

upper gastrointestinal bleeding, with severe anemia, secondary to

stress ulcers seen on urgent endoscopy.

Follow-up echocardiography at 1 week showed persistence of

the mass. Due to the risk of embolism given its size, the case was

discussed in a medical-surgical case meeting but rejected on the

basis of severe malnutrition. Given the impossibility of restarting

anticoagulation, it was decided to proceed to percutaneous

extraction using the AngioVac thrombus aspiration system

(AngioDynamics, Inc; USA).

The procedure was performed under general anesthetic, with

endotracheal intubation and mechanical ventilation, in the cardiac

catheterization laboratory, with a cardiac surgeon present in case

of complications requiring conversion to open surgery. An

extracorporeal bypass circuit was set up by placing a cannula in

the right femoral vein (26 Fr), through which the thrombus
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Figure 1. A: transesophageal echocardiogram at diagnosis. B: follow-up transthoracic echocardiogram after catheter removal. C: computed tomography of the

chest, before and most recent, showing a new mass adhered to the atrial septum.
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aspiration catheter (22 Fr) was introduced; a reinfusion cannula

(26 Fr) was placed in the left femoral vein, after passing through a

filter. The procedure was done under transesophageal echocardio-

graphic (figure 2A) and fluoroscopic (figure 2B) guidance. Copious

thrombotic material was aspirated (figure 2C), with pathology

indicating thrombus, with no microorganisms and with negative

cultures. The diagnosis of catheter-associated atrial thrombus was

confirmed.

After the procedure, the patient was admitted to the coronary

care unit and progressed well, so was transferred to the

gastrointestinal ward to continue treatment for his intestinal

condition. Portable echocardiography 1 month later showed no

presence of thrombus.

AngioVac is a percutaneous thrombus aspiration system

designed for en bloc aspiration of endovascular material

(figure 2D). It was designed in 2009 by Vortex Medical and

approved by the Food and Drug Administration the same year. The

first clinical use was reported in 2011 for the removal of an

implantable cardioverter defibrillator-associated infected clot.1

Using a venous-venous extracorporeal circuit, blood is drained

through an aspiration cannula and returned via a second venous

cannula, after passing through a filter that separates the clot from

the recirculating blood.

The system has been used for extraction of thrombi from the

inferior vena cava and the right atrium (80.5% success), endocar-

ditis vegetations on right heart valves or devices (74.5% success),

and pulmonary thromboembolism (32.4% success), with greater

difficulty in this situation due to the low flexibility of the

catheter.2,3 Cases of mural thrombus extraction without complica-

tions have been described.4

The complication rate is low; the most common is hematoma

at the puncture site and distal embolization. Rare, but

potentially serious complications include cardiac rupture,

tricuspid valve damage, and dislodging of intracardiac devices.

The system allows conversion to veno-arterial extracorporeal

membrane oxygenation with the insertion of an arterial cannula

and adaptation of an oxygenation membrane to the circuit. The

main limitations are its high cost, risk of complications, and

current lack of scientific evidence, supported  only by clinical

cases and case series without comparison groups. In our opinion,

therefore, this treatment should be considered as an alternative

to medical or surgical treatment in patients unable to undergo

conventional treatment.

In conclusion, this is the first published experience in our

country using the AngioVac percutaneous thromboaspiration

technique. It is a safe and effective technique for the extraction

of thrombi in the inferior vena cava or right atrium and of right

heart valve or device-associated vegetations and is a potential

alternative for cases in which conventional treatment is contra-

indicated.

Figure 2. A: intraprocedural transesophageal echocardiogram before and after extraction. B: intraprocedural fluoroscopy showing drainage cannula. C: gross

appearance of aspirated thrombotic material. D: illustration of the AngioVac device and the drainage and reinfusion cannulas.

Scientific letters / Rev Esp Cardiol. 2021;74(7):626–640 627



Marı́a Josefa Azpiroz-Franch, Pau Rello-Sabaté,

Gerard Oristrell-Santamarı́a, Teresa González-Alujas,
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Comparative analysis of His-bundle pacing

and left bundle branch area pacing: acute

and short-term results

Estudio comparativo entre la estimulación hisiana y la
estimulación en la zona de la rama izquierda: resultados agudos
y a corto plazo

To the Editor,

Selective and nonselective His-bundle pacing (HBP) has proven

to have morbidity and mortality outcomes comparable or superior

to those of conventional endocardial right-ventricular pacing and

cardiac resynchronization therapy (CRT).1

Left bundle branch area pacing (LBBAP) is a feasible and safe

alternative option in candidates for antibradycardia therapy or CRT

and has also obtained similar outcomes to conventional pacing.2

The objective of this study was to compare electrocardiographic

and pacing parameter outcomes between HBP and LBBAP at

implantation and at 3 months.

A retrospective review was conducted of a prospectively

studied cohort of consecutive patients scheduled for antibrady-

cardia therapy and CRT who underwent cardiac device implanta-

tion by the same electrophysiologist and with the same learning

curve in each group. HBP alone was performed during the first

study period (January through December 2018) and LBBAP alone

during the second study period (January through December

2019).

HBP was performed as described in the literature.3 For the

LBBAP procedure, we based our criteria on those of Huang et al.4:

left bundle pacing was defined as the presence of qR or rsR’

Table 1

Patients’ baseline characteristics and success criteria

Success criteria * HBP group LBBAP group

bQRS < 120ms < 120 ms � 130 ms

bQRS � 120ms Narrowing � 20% or paced QRS < 130 ms Narrowing � 20% or paced QRS < 130 ms

ABT 51 (58.6) 29 (64.4) 22 (52.4)

CRT 36 (41.4) 16 (35.6) 20 (47.6)

Variable Total group (n = 87) HBP group (n = 45) LBBAP group (n = 42) P

Age, y 76 (64-81) 75.5 (62.5-82.5) 76 (64.2-81) .7

Sex male, % 53 (60.9) 28 (62.2) 25 (59.5) .8

HT 67 (77) 40 (89) 27 (64.3) < .01

DM 37 (42.5) 21 (46.7) 16 (38.1) .42

Heart disease 46 (53) 18 (40) 28 (66.7) < .05

LVEF, % 60 (35-60) 60 (34.5-60) 52.5 (34.7-60) .47

Depressed LVEF 38 (43.7) 17 (37.8) 21 (50) .25

Dilated RA 39 (44.8) 21 (46.7) 18 (42.9) .72

Dilated LA 67 (77.3) 34 (75.6) 33 (78.6) .74

Previous device 13 (15) 8 (17.8) 5 (11.9) .44

Sinus atrial rhythm 69 (79.3) 32 (71.1) 37 (88.1) .051

PR interval, ms 196 (178-234) 192 (160-220) 200 (180-238) .28

BBB 49 (56) 25 (55.5) 24 (57.1) .91

QRS complex, ms 145.5 � 44 148.3 � 48 142.5 � 38 .54

Wide QRS complex 55 (63.2) 28 (62.2) 27 (64.3) .84

Therapy indication .25

ABT, antibradycardia therapy; BBB, bundle branch block; bQRS, baseline QRS; CRT, cardiac resynchronization therapy; DM, diabetes mellitus; HBP, His-bundle pacing; HT,

hypertension (high blood pressure); LA, left atrium; LBBAP; left bundle branch area pacing; LVEF, left ventricle ejection fraction; RA, right atrium.

The data are presented as No. (%), mean � standard deviation, of median [interquartile range].
* Accepted pacing parameters: threshold � 3.5 V, R-wave amplitude � 0.8 mV, pulse with of 1 ms with HBP and 0.5 ms with LBBAP. An increased in threshold of > 1 V was

defined as significant.
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