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CLINICAL CASE
Valve-in-Valve in a Flail Bioprosthetic
Mitral Valve With Endocarditis Using a
Novel Embolic Protection Device
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A 79-year-old woman presented in cardiogenic shock with a flail bioprosthetic mitral valve leaflet and Staphylococcus

aureus endocarditis. In the absence of other viable options, transfemoral valve-in-valve transcatheter mitral

valve replacement was performed with a novel embolic protection device, resulting in trace mitral regurgitation

and no neurologic complications. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2019;1:787–91)

© 2019 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

Thirteen years after mitral valve replacement (MVR)
with a 33-mm Mosaic valve for severe degenerative
mitral regurgitation (MR), a 79-year-old woman pre-
sented to a peripheral hospital in cardiogenic shock
after a 1-day history of fever, sudden dyspnea, and a
new pansystolic grade IV murmur loudest at the apex.
Methicillin-sensitive Staphylococcus aureus grew
from 1 blood culture, and she developed necrotic
EARNING OBJECTIVES

In patients with bioprosthetic endocarditis
and a high likelihood of suppression of
infection with long-term antibiotic therapy,
transcatheter VIV treatment may be a viable
treatment option.
EPDs may be used in cases where emboliza-
tion of valve tissue and vegetations is a
concern.
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areas to left second and third toes, likely due to septic
emboli. The patient was admitted to the intensive
care unit for inotropic support and subsequently
transferred to our center for further investigation and
management.

MEDICAL HISTORY

The patient underwent a 33-mm Mosaic bioprosthetic
MVR for severe degenerative MR in 2006. She was
diagnosed with multiple sclerosis in 2013 that mainly
affected her mobility and required the use of a
walking frame. She was also anticoagulated with
dabigatran for permanent atrial fibrillation.

DIFFERENTIAL DIAGNOSIS

Given her history of a bioprosthetic MVR, new
murmur, positive blood culture, and septic emboli,
the main differential diagnosis was bioprosthetic
valve infective endocarditis. Other differentials
https://doi.org/10.1016/j.jaccas.2019.11.007

uckland City Hospital, Auckland, New Zealand. Dr.

ice, Auckland City Hospital, Auckland, New Zealand,

All other authors have reported that they have no

mber 1, 2019, accepted November 2, 2019.

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jaccas.2019.11.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaccas.2019.11.007&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


FIGURE 1 Pre-Procedure Tran

Flail bioprosthetic mitral valve l
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VIV = valve in valve
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included bacteremia from another source,
such as pneumonia.

INVESTIGATIONS

Transesophageal echocardiogram showed a
flail mitral valve leaflet and severe MR
(Figure 1) with a small vegetation (Figure 2).
Cardiac computed tomography defined the
neo– left ventricular outflow tract as having a
diameter of 6 to 7 mm and an area of 2.8 cm2

(Figure 3). It also showed a hypoattenuating
mass associated with the posterior leaflet,
most likely a vegetation (Figure 4).
MANAGEMENT

Because of the patient’s frailty related to multiple
sclerosis and previous sternotomy, emergency surgi-
cal MVR was believed to be an extreme risk. In the
absence of other viable options, the heart team rec-
ommended transfemoral valve-in-valve (VIV) trans-
catheter mitral valve replacement (TMVR) with an
embolic protection device (EPD), followed by long-
term suppressive oral antibiotic therapy.

Because of concern about embolization of the
vegetation, an Emboliner (Emboline, Santa Cruz,
California) EPD was deployed across the aortic arch
sesophageal Echocardiogram

eaflet with severe mitral regurgitation.
through 10-F femoral access. Under general anes-
thesia and transesophageal echocardiogram guid-
ance, through transfemoral venous access, following
transseptal puncture and septostomy, a 29-mm Sa-
pien 3 valve (Edwards Lifesciences, Irvine, California)
was deployed in good position (Figure 5). The EPD
was retrieved and captured significant debris,
consistent with valve tissue (Figure 6). The debris was
subsequently sent for analysis, but no infective ma-
terial was identified.

A transthoracic echocardiogram performed the
next day showed the TMVR in stable position, with a
5 mm Hg mean gradient and trace MR (Figure 7).

DISCUSSION

Transfemoral trans-septal VIV TMVR has emerged as
a viable therapeutic option for patients with severe
bioprosthetic mitral dysfunction and high surgical
risk (1–5). Although the presence of active infective
endocarditis is generally considered a contraindica-
tion to VIV therapy, transcatheter aortic valve
replacement (TAVR) has been described in a patient
with active endocarditis and severe homograft aortic
stenosis (6).

In this case, the patient’s blood cultures became
sterile immediately after commencing antibiotics and
the infectious diseases team believed there was a high
probability for successful suppression with lifelong
oral antibiotics.
FIGURE 2 Transesophageal Echocardiogram Showing

Infective Endocarditis

Small mobile mass measuring w4 mm consistent with vege-

tation (arrow).



FIGURE 3 Pre-Procedure Cardiac Computed Tomography

Cardiac computed tomography defined the neo–left ventricular outflow tract as a diameter of 6 to 7 mm and an area of 2.8 cm2.

FIGURE 4 Vegetation Shown on Cardiac Computed Tomography

Cardiac computed tomography shows the vegetation (arrows) associated with the posterior bioprosthetic mitral valve leaflet.
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FIGURE 6 Debris Captured by the Novel Cerebral Protection

Device

FIGURE 7 Post-Procedure Transthoracic Echocardiogram

Post-procedure transthoracic echocardiogram showing the 29-mm Sapien valve in a stable position with a mean gradient of 5 mm Hg.

FIGURE 5 Valve Deployment

Post-deployment of 29-mm Sapien 3 valve in the 33-mmMosaic mitral valve.
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FIGURE 8 Emboliner (Emboline, Santa Cruz, California)

The filter of the Emboliner is deployed across the aortic arch to

prevent embolic debris generated during the procedure from

reaching the cerebral circulation and other vulnerable areas of

the body.
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Given the presence of a vegetation and previous
septic embolism, the patient was at high risk of
further septic embolization related to the procedure.
This was mitigated by the use of a novel EPD, the
Emboliner. The device was being evaluated in a TAVR
early-feasibility trial, and a compassionate-use
exemption was granted for this patient, as there
were no commercially available alternatives.

The Emboliner has a circumferential design, made
of dual-layer nitinol mesh, and is mounted on a 6-
French catheter which allows guidewires and diag-
nostic catheters to be introduced through the Embo-
liner during the procedure (Figure 8). The Emboliner
is initially housed in a delivery sheath and is posi-
tioned under fluoroscopic guidance from the
ascending to proximal descending aorta. It is
deployed by withdrawing the delivery sheath,
allowing it to expand and provide full circumferential
coverage of the aortic arch, protecting all the arch
vessels, as well as the descending aorta. At the end of
the procedure, the Emboliner is retrieved by with-
drawing it back into the delivery sheath, with the
captured debris, and the entire system is removed
from the body.

Cerebral embolic protection devices may minimize
the risk of periprocedural ischemic stroke during
TAVR (7) and, although their use has been described
for the prevention of stroke in transcatheter mitral
procedures (8), we are not aware of EPD use to pre-
vent embolization in VIV TMVR for mitral
endocarditis.

FOLLOW-UP

The patient made an uneventful recovery with no
neurologic complications and was discharged home
on the postoperative day 9. She completed 6 weeks of
intravenous benzylpenicillin, and is now taking life-
long oral amoxicillin. Four months post-procedure
she was asymptomatic and living independently.

CONCLUSIONS

In extreme-risk patients with bioprosthetic endo-
carditis and high likelihood of suppression of infec-
tion, transcatheter VIV treatment with embolic
protection, followed by long-term antibiotic therapy,
may be a viable treatment option.

ADDRESS FOR CORRESPONDENCE: Dr. Yee Sen Chan
Wah Hak, Auckland City Hospital, Level 3, Building
32, Private Bag 92-024, Auckland 1142, New Zealand.
E-mail: yeesenc@adhb.govt.nz.
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