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Transesophageal Echocardiography–Guided
Percutaneous Aspiration of a Large Tricuspid
Valve Vegetation in a Patient with Infective

Endocarditis
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VIDEO HIGHLIGHTS

Video 1:Midesophageal 4-chamber view focused on the right

ventricle (RV) demonstrating a vegetation measuring

32 � 26 mm attached to the TV, predominately at the septal

and anterior leaflets.

Video 2: Three-dimensional data set of the TV seen en face

from the right atrium showing a large vegetation on the TV.

Video 3:Midesophageal 4-chamber view focused on the right

ventricle (RV) with color flow Doppler demonstrating mild TR

around a TV vegetation.

Video 4:Midesophageal modified bicaval view demonstrating

the AngioVac inflow cannula directed toward the TV vegetation.

Video 5:Midesophageal modified bicaval view demonstrating

the tip of the AngioVac inflow cannula in contact with the mass

attached to the TV during active cannula aspiration.

Spontaneous contrast is seen entering the right heart from the

inferior vena cava and was likely due to agitated blood from the

return cannula of the extracorporeal circuit.

Video 6:Midesophageal modified bicaval view demonstrating

significant debulking of the TV vegetation and the tip of the
INTRODUCTION

Right-sided infective endocarditis (IE) is less common than left-sided
IE; however, it is more often associated with intravenous drug use
(IVDU) and represents a significant number of IE cases in areas with
higher IVDU incidence.1

For right-sided IE, surgical intervention is considered when large
vegetations are present (>20 mm) and the patient has persistent fe-
vers or bacteremia after 5 to 7 days of appropriate antimicrobial ther-
apy or in cases where there is recurrent septic pulmonary
embolism.2,3 In patients with IVDU, the risk of reoperation after sur-
gical intervention for IE is higher and the decision to intervene is
complicated by concerns for recurrence and prosthetic valve endocar-
ditis.3-5 The use of a percutaneous, vacuum-assisted device for the
removal of right-sided intracardiac masses has been described as a
bridge to surgery and has been recommended when there is a contra-
indication to surgery.6-8 TheAngioVac (AngioDynamics, Latham, NY)
transcatheter aspiration system consists of an extracorporeal circuit in
a veno-venous configuration with an in-line filter capable of debulking
tricuspid valve (TV) vegetations and reducing bacterial load so that
antimicrobial therapy may be more effective. Here we present a
case highlighting the perioperative considerations of a percutaneous
approach to debulking a large TV vegetation while using transesopha-
geal echocardiographic (TEE) guidance.
AngioVac cannula positioned near the TV.

Video 7:Midesophageal 4-chamber view focused on the right

ventricle (RV) demonstrating significant reduction in size of the

TV vegetation with residual vegetation component in the sub-

valvular apparatus of the TV.

Video 8: Three-dimensional data set of the TVas viewed from

the right atrium showing successful debulking of the TV vege-
CASE PRESENTATION

A 43-year-old man with schizophrenia, asthma, and polysubstance
use disorder with ongoing IVDU presented to our institution with fe-
ver, chills, and left-sided pleuritic chest pain. Three years prior to this
presentation the patient had been admitted for methicillin-sensitive
tation. Spontaneous contrast is seen in the right atrium and was

likely due to agitated blood from the return cannula of the

extracorporeal circuit.

Video 9:Midesophageal 4-chamber view focused on the right

ventricle (RV) with color flow Doppler demonstrating moderate

central TR after debulking of the TV vegetation.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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Staphylococcus aureus TVendocarditis and paraspinal abscess requiring
percutaneous drainage and 6 weeks of intravenous antibiotic therapy.
Upon arrival, he was febrile and tachycardic, although normotensive
and with adequate oxygen saturation on room air. He was promptly
started on intravenous antimicrobial therapy, and transthoracic
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Figure 1 Midesophageal 4-chamber view focused on the right
ventricle (RV) in systole demonstrating a mass measuring
32 � 26 mm attached to the TV, predominately at the septal
and anterior leaflets. See Video 1. LA, Left atrium; LV, left
ventricle; RA, right atrium.

Figure 2 Three-dimensional data set of the TV seen en face from
the right atrium in systole showing a large mass on the TV (red
arrow). See Video 2. AL, Anterior leaflet; AV, aortic valve; PL,
posterior leaflet; SL, septal leaflet.

Figure 3 Midesophageal 4-chamber view focused on the right
ventricle (RV) in systole with color flow Doppler demonstrating
mild TR around a mass attached to the TV. See Video 3. LA,
Left atrium; LV, left ventricle; RA, right atrium.

Figure 4 Fluoroscopic image demonstrating the relative posi-
tion of the AngioVac inflow cannula (red arrow) approaching
from the right internal jugular vein and TEE probe (blue arrow)
in the ME position.
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echocardiography was performed, which revealed a 30-mm mobile
mass on the TV consistent with a vegetation. The patient was evalu-
ated by a multidisciplinary heart valve team according to recommen-
dations by the American College of Cardiology and American Heart
Association for the management of patients with valvular heart dis-
ease.9 The patient’s care was provided by a multispecialty team
including psychiatry and specialized social work to manage his schizo-
phrenia and substance use disorder. Despite 7 days of appropriate
antimicrobial therapy, the patient continued to be febrile and have
positive blood cultures. Repeat computed tomography scans of his
chest demonstrated ongoing septic pulmonary emboli. Tricuspid valve
replacement was offered; however, the patient refused an open surgi-
cal procedure. The decision was made to debulk the TV vegetation
using a percutaneous vacuum-assisted device, for which consent
was obtained from the patient.
The patient was taken to a hybrid operating room and underwent
general anesthesia with an endotracheal tube. A left-sided central
venous catheter was placed for possible volume and hemodynamic
resuscitation. The procedure was performed under TEE guidance.

Intraoperative preprocedural TEE imaging confirmed a vegetation
measuring 32 � 26 mm attached to the septal and anterior leaflets of



Figure 5 Midesophageal modified bicaval view in systole
demonstrating the AngioVac inflow cannula (blue arrow)
directed toward the TV mass (red arrow). See Video 4. LA, Left
atrium; RA, right atrium.

Figure 6 Midesophageal modified bicaval view in systole
demonstrating the tip of the AngioVac inflow cannula (blue ar-
row) in contact with the mass (red arrow) attached to the TV dur-
ing active cannula aspiration. See Video 5. LA, Left atrium; RA,
right atrium.

Figure 7 Midesophagealmodified bicaval view in systole demon-
strating significant debulking of the TVmass and the tip of the An-
gioVac cannula (blue arrow) positioned near the TV. See Video 6.
LA, Left atrium; RA, right atrium; RV, right ventricle.

Figure 8 Midesophageal 4-chamber view focused on the right
ventricle (RV) in systole demonstrating significant reduction in
size of the TV mass with residual components in the subvalvular
apparatus of the TV. See Video 7. LV, Left ventricle; RA, right
atrium.
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the TV (Figures 1 and 2, Videos 1 and 2). There was mild tricuspid
regurgitation (TR), and the right ventricle did not appear dilated and
had normal systolic function (Figure 3, Video 3). The TV annulus
was measured at 37 mm at end diastole. No vegetations were seen
on any other cardiac valves.

The AngioVac vacuum-assisted thrombectomy system was used
via right internal jugular and femoral venous access. Fluoroscopy
was used during placement of the inflow and outflow cannulas of
the AngioVac system (Figure 4). Using TEE guidance, the inflow can-
nula of the AngioVac was advanced from the right internal jugular
vein to the TV vegetation (Figure 5, Video 4). Extracorporeal circula-
tion was initiated with flows of 2-3 L/min. Real-time debulking of the
TV vegetation was observed using TEE (Figure 6, Video 5), and addi-
tional manipulations of the AngioVac inflow cannula were made to-
ward any remaining supravalvular vegetation components (Figure 7,
Video 6).
When TEE revealed satisfactory debulking of the vegetation, the
flow was stopped in the extracorporeal pump. The largest compo-
nents of the vegetation were successfully removed, and only small
residual components were noted in the subvalvular apparatus of the
TV (Figures 8 and 9, Videos 7 and 8). Moderate TR was seen
following the procedure (Figure 10, Video 9). The TV was thoroughly
interrogated, and no structural damage was noted. We suspected that
the large vegetation was providing some obstruction to regurgitant
blood flow through the TV, and after debulking, moderate TR was re-
vealed. Components of vegetation were retrieved from the extracor-
poreal circuit for visual inspection and culture (Figure 11).

The patient remained hemodynamically stable during the proced-
ure and during the remainder of his hospitalization. Vegetation cul-
tures were positive for methicillin-sensitive Staphylococcus aureus,
and the patient received 6 weeks of antibiotic therapy. The patient



Figure 9 Three-dimensional data set of the TV as viewed from
the right atrium in systole showing successful debulking of the
TV mass. See Video 8. AL, Anterior leaflet; AV, aortic valve;
PL, posterior leaflet; SL, septal leaflet.

Figure 10 Midesophageal 4-chamber view focused on the right
ventricle (RV) in systole with color flow Doppler demonstrating
moderate central TR after debulking of the TVmass. See Video 9.
LA, Left atrium; LV, left ventricle; RA, right atrium.

Figure 11 Components of the TV vegetation retrieved from the
AngioVac extracorporeal circuit filter after successful debulking.
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was started on suboxone to manage his opioid use disorder and ulti-
mately discharged to a family member’s home to complete his anti-
biotic course.

Five months later, the patient represented with methicillin-resistant
Staphylococcus aureus bacteremia. Transesophageal echocardiography
did not show any abscess or worsening vegetation. The patient
received 6 weeks of antimicrobial therapy and was discharged
home in stable condition without requiring any further interventions.
DISCUSSION

This case demonstrated the successful use of a percutaneous trans-
catheter approach to debulk a large TV IE vegetation in a patient
who refused surgical TVreplacement. This strategy proved to be effec-
tive in stabilizing the patient, allowing for continued antimicrobial
therapy and management of his underlying opioid use disorder
through initiation of suboxone.

The AngioVac transcatheter aspiration technique for reducing
TV IE vegetation burden has been shown to be successful in
a number of case reports and series. However, it is important
to be aware of potential complications including myocardial
injury, pericardial tamponade, TV leaflet injury, or pulmonary
embolism.8,10,11 Transesophageal echocardiography can be an
effective tool to ensure successful debulking but also to prevent
complications and alert the proceduralist of suction events on
the leaflets or cannula malposition. The most helpful TEE views
used to guide cannula manipulation are the midesophageal (ME)
4-chamber view focused on the right ventricle and the ME
modified bicaval view. Continued communication with the pro-
ceduralist can help optimize cannula position. It should be
noted that in the ME modified bicaval view imaged past 90�,
a clockwise torque of the AngioVac cannula produces a coun-
terclockwise turn of the catheter on the image.12 It is important
to recognize that other imaging techniques can be used to
guide the AngioVac catheter position including intracardiac echo-
cardiography, which can provide real-time visualization of cardiac
structures, catheter, or cannula position and can monitor for
complications such as pericardial effusion or thrombus forma-
tion.13

Postprocedure considerations include the potential systemic in-
flammatory response that may occur due to recirculation of bacte-
ria-containing blood from the IE vegetation. These patients may
require vasopressor support and intensive care unit admission postop-
eratively. It is also important to highlight that TR may increase in
severity postprocedure due to leaflet damage, altered valvemechanics
after debulking, or volume-related changes in tricuspid annulus size.
Patients should be closely monitored in the postoperative period for
right ventricular failure due to TR and may require diuresis or
inotropic support.

This case highlights how TEE can be used during transcatheter aspi-
ration of TV IE vegetations, including optimization of the AngioVac
inflow cannula position, monitoring for complications, and moni-
toring for worsening TR and other causes of hemodynamic instability,
such as a vasodilatory response.
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CONCLUSION

Transcatheter debulking of TV IE vegetations is a technique that has
been used for patients with significant risk for complications from
an open surgical intervention or as a bridge to surgery. Real-time
TEE guidance can help facilitate successful removal of vegetations,
optimize cannula positioning, and monitor for potentially serious
complications.
SUPPLEMENTARY DATA

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.case.2022.04.006.
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