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Infective endocarditis carries a high risk of morbidity and mortality with recurrent infections and non-compliance. In the
case of right-sided endocarditis, the indications for intervention are less clear. The Angiovac procedure provides a treatment for
right-sided endocarditis that is a less-invasive and ideal for a complicated patient population.
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INTRODUCTION

Infective endocarditis (IE) carries a high risk of morbidity
and mortality despite advances in treatment.” While many infec-
tious organisms can cause IE, Staph aureus is the most common
organism identified." IE is managed with targeted antimicrobial
therapy and, possibly, surgery in the appropriate patients. Data
on the role of surgery in IE has been limited with only one ran-
domized controlled trial of 76 patients.? Classically, surgical indi-
cations for IE include: left-sided vegetation greater than 10 mm
in size, heart failure, persistent bacteremia, infection with highly
resistant organisms, and the presence of an associated abscess."
The 10 mm size intervention indication for endocarditis is specif-
ic to left-sided vegetations. For the right-sided vegetations, there
are no set guidelines given the lower risk of pulmonary embolism
than systemic embolization.

Complicating matters further, surgical indications for
right-sided IE are even less clear. Right-sided valvular endocardi-
tis, specifically tricuspid valve endocarditis, affects 5-10% of all
infective endocarditis cases. Risk factors include rheumatic heart
disease, intravenous dug users (majority of cases), indwelling cath-
eters, pacemakers/defibrillators and congenital heart disease.

Because right-sided IE is typically seen in patients who in-
ject drugs (PWID), this poses a complex clinical situation. There
is uncertainty regarding medical treatment and significant social
factors. Social factors include concern for medication adherence,
continued drugs, repeat bouts of endocarditis, and immediate
post-operative issues such as pain control and wound healing.?
Identifying and eliminating barriers to appropriate medical treat-
ment and creating a comprehensive medical and surgical plan for

substance use treatment are the focus of multidisciplinary endo-
carditis teams.* These typically comprise members from infectious
disease, cardiology, cardiovascular surgery, addiction medicine,
and social work, among others.

We present the case of a patient with a history of tricus-
pid valve (TV) endocarditis with a prior repair and subsequent TV
replacement who presented with prosthetic TV endocarditis. The
patient was discussed among the multidisciplinary endocardi-
tis team. The salient issues were ongoing drug abuse, two prior
sternotomies, and overall young age. Ultimately, the patient was
referred for a minimally invasive debulking of her vegetations with
the Angiovac system (Angiodynamics, Latham, NY).°> This allowed
for a percutaneous aspiration of infected material to facilitate an-
tibiotic therapy.

CLINICAL CASE

A 41-year-old female with a past medical history of opiate
use disorder (OUD) with injection behavior, prior TV endocarditis
status post TV replacement (31 mm Epic valve) complicated by
complete heart block status post leadless pacemaker implanta-
tion, heart failure with reduced ejection fraction (40-45%), and
end-stage renal disease on hemodialysis was admitted to a qua-
ternary academic hospital with new facial swelling and hypervole-
mia from missed dialysis sessions. The patient had long-standing
renal failure on dialysis for several years. History of IV drug abuse
prohibited renal transplant. Initial workup was notable for hyper-
kalemia and pulmonary edema on chest x-ray, consistent with
her missed dialysis. Laboratory values revealed slight leukocy-
tosis and thus blood cultures were sent. Culture were noted
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to be positive for Methicillin-Resistance Staphylococcus aureus.
She was initially started on vancomycin and later transitioned
to ceftaroline and daptomycin.

Given the concern for prosthetic valve endocarditis, a
transthoracic echocardiogram (TTE) was performed showing nor-
mal LV size, LVEF 40%, normal RV size and function, mild-mod-
erate tricuspid regurgitation (TR) and severely elevated prosthetic
gradient of 12 mmHg at a heart rate of 90 beats per minute. A
subsequent transesophageal echo (TEE) showed severe eccentric
TR, an elevated prosthetic gradient, and a 3.6 mm mass on the
anterior leaflet of the prosthetic TV. Most concerningly, there was
a large mass extending from the SVC into the right atrium and
prolapsing through the prosthetic TV, consistent with vegetation
or thrombus. Although her prosthetic TV was dysfunctional with
an adherent vegetation, the immediate concern was the emboli-
zation of the SVC mass leading to a significant pulmonary embo-
lism. The etiology of the prosthetic TV degeneration is unknown.
Possible causes included failure to adhere to anti-platelet medica-
tion (aspirin only as coumadin would be contra-indicated given
the social history), infection or thrombus.

Cardiovascular surgery was deemed too high-risk (renal
failure, prior sternotomies, and ongoing drug use). Therefore, the
patient underwent an AngioVac embolectomy (Figure 1). The An-
gioVac cannula aspiration system was approved by the US Food
and Drug Administration in 2009. The basic premise is a suction
(inflow) cannula and a reperfusion (outflow) cannula that are
both connected to an extracorporeal bypass circuit. The suction
cannula is funnel-shaped and when the bypass pump is started,
negative pressure drives blood from the inflow cannula to a filter.
The filter removes debris and the filtered blood is then returned to
the patient via the reperfusion cannula to the femoral vein. How-
ever, given the friable nature of endocarditis we felt the suction
would allow greater vegetation debridement.

In the cardiac catheterization lab, after intubation, bilat-
eral femoral venous access and femoral cannulation were per-
formed. The SVC mass was localized using a combination of TEE
and fluoroscopic guidance. Next, the vegetation was aspirated us-
ing the veno-venous extracorporeal membrane oxygenation (V-V
ECMO) circuit (Figure 3). The SVC debulked with minimal residual
mass (Figures 4 and 5). Of note, the prosthetic TV stenosis and
regurgitation were unchanged at the conclusion of the case. De-
spite the risk of leaflet injury with the AngioVac device, this was
not seen. The patient recovered well from the procedure and was
discharged on 6 total weeks of IV antibiotic therapy with dap-
tomycin and single-agent anti-platelet therapy. While guidelines
would recommend dual anti-platelet therapy in setting of failed
first anticoagulation therapy failed, but the high risk social be-
havior made dual anti-platelet therapy not practical. The patient
was discharged to rehabilitation facility to complete her antibiotic
course. The final pathology demonstrated Staphylococcus aureus
and thrombus. The management for the persistent tricuspid re-
gurgitation was medical management and antibiotics, with plan
for surgical intervention after drug rehabilitation. While the risk of
prosthetic valve infection would still remain high after a second
surgery, given the renal failure and high risk social behavior,
unfortunately transcatheter tricuspid valve replacement would

not be a good option in this patient.

Inevitably, the valve will need replacement, however. The
patient became lost to follow-up, which is not always surprising as
substance abuse patients are often lost to follow-up.

DISCUSSION

Right-sided IE poses a challenge for clinicians, particu-
larly in PWID where the benefits of surgery are unclear and the
perioperative and post-procedural risks are particularly elevated.?¢
Whereas left-sided IE can lead to systemic embolization, right-sid-
ed IE does not. Thus, surgery for right-sided IE has few indications.
Along these lines, the Angiovac system presents a reasonable ap-
proach to endocarditis. Angiovac is a percutaneous mechanical
aspiration system that aspirates vegetations by being paired with
an extracorporeal bypass circuit (Figures 1 and 2).” The result is sig-
nificant—albeit not complete—removal of the infectious source,
leaving remaining infections that can effectively be managed with
antibiotics (Figures 4 and 5). This helps accomplish the objective of
obtaining source control by improving the effectiveness of antibi-
otics, without the negative effects of recurrent surgery.

As for any procedure, choosing the appropriate patients
is of the utmost importance as this does carry risks of its own
including vascular complications, cardiac injury, and disruption of
the valvular apparatus. To select patients who would benefit from
this, a multidisciplinary discussion among the members of the en-
docarditis team is paramount. Members provide expertise in their
discipline to take care of the patient in a comprehensive manner.
The development of multidisciplinary endocarditis teams has be-
come a widespread trend and has been associated with better
outcomes for patients.’ The AngioVac system has two clear ad-
vantages: the funnel is designed for vegetations and the cannula
is steerable. While the AngioVac system in this case used extra-cor-
poreal membrane oxygenation, newer devices use a suction fun-
nel. Alternatively, the FlowTriever (Inari Medical, Irvine, California,
USA) system used for pulmonary embolism could be used.

In this patient, a large burden of infected thrombus was
removed to obtain source control and increase the success of
medical therapy. The exact benefit of this intervention is unclear,
and there are no randomized controlled trials to date studying
this. There are several reports in the literature of successful use
AngioVac for debulking large right-sided tricuspid valve vegeta-
tions.'*"" George et al. reviewed 33 patients with TV endocar-
ditis treated with AngioVac.”®'? The average vegetation size de-
creased from 2.1 cm (pre-procedure) to 0.82 cm (post-procedure)
on echocardiography; a 61% average reduction in vegetation
size.'®12 Impressively, all patients in the study survived the proce-
dure, and stunning 90.9% survived the hospitalization with no
further reinfection.'®'?

Identifying patient factors and vegetation characteristics
that make it more likely for a patient to benefit from an AngioVac
procedure should be the focus of further research. This would al-
low a medically and socially complex patient population to receive
appropriate care with a minimally invasive approach to avoid the
risks and consequences of surgery.

There are several problems with substance abuse patients
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and endocarditis, two in particular are relapse and lack of effec-
tive long-term secondary prevention strategies. Substance abuse
can be thought of as a “chronically relapsing condition,” as stated
by Ramo and Witkiewitz.">' Up to two thirds and four fifths of
both adults and adolescents begin to use again in 6 months after
community- or hospital-based treatment.'* Hospital clinicians are
tasked with managing the infection, which is short-term manage-
ment. Unfortunately, patients with substance abuse have relapse.
Critical aspects of endocarditis are harm reduction, substance use
disorder treatment, and primary care, but yet our system exclu-
sively focuses on inpatient management.'

Long-term, practical, solutions are needed to treat endo-
carditis which involve collaboration from clinicians, social workers
and policymakers.
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of available techniques. World J Radiol. 2017 Dec
28,9(12):426-437. doi: 10.4329/wjr.v9.i12.426. PMID:
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Debulked SVC thrombus using Angiovac.

Initial SV/C thrombus on transesophageal echocardiogram.
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The Angiovac funnel and thrombus retrieval. Divekar AA,
Scholz T, Fernandez JD. Novel percutaneous transcatheter
intervention for refractory active endocarditis as a
bridge to surgery-angiovac aspiration system. Catheter Transesophageal echocardiogram image
Cardiovasc Interv. 2013,81(6):1008-1012. after Angiovac debulking.
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