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A 66-year-old woman with a complex medical history underwent transcatheter mitral valve replacement (TMVI) owing to

mitral insufficiency. Risk factors and noncompliance led to bioprosthetic valve thrombosis (BPVT) within 3 years.

Emergent surgery indicated by an ad hoc heart team successfully managed the situation, showcasing challenges in

BPVT management after TMVI. (JACC Case Rep 2024;29:102391) © 2024 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

In June 2023, a 66-year-old woman was referred from
an external hospital with suspected endocarditis.
EARNING OBJECTIVES

To be able to identify bioprosthetic valve
thrombosis in patients with TMVI and to
differentiate endocarditis.
To observe the correlation of TOE and CT
imaging with the intraoperative finding in
BPVT.
To recognize the need for ad hoc heart teams
in decompensated patients after valve
replacement.
To recognize the feasibility of surgical
replacement of a degenerated, infected, or
thrombosed transcatheter mitral valve.
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Two weeks prior, she experienced thoracic pain,
reduced consciousness, and acute renal failure,
necessitating intubation owing to respiratory
distress. After multiple unsuccessful extubation ef-
forts, the ventilated, dialysis-dependent, septic pa-
tient was transferred to our care.

PAST MEDICAL HISTORY

The patient first presented to our clinic in 2013 for the
treatment of renal artery stenosis. She had concomi-
tant coronary artery disease, dilated cardiomyopathy
with a history of cardiac resynchronization therapy
with defibrillation (CRT-D) implantation in 2008, and
rheumatoid arthritis managed with immunosuppres-
sive therapy using methotrexate (MTX). The patient
presented again in 2020 with cardiac decompensation
owing to severe mitral valve insufficiency caused by
tethering of both leaflets. In the meantime, she had
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FIGURE 1 Aortic-Computed Tomography: Severely Calcified

Aorta With Porcelain Character of the Arch and Only Small

Window for Cross Clamping

ABBR EV I A T I ON S

AND ACRONYMS

BPVT = bioprosthetic valve

thrombosis

COPD = chronic obstructive

pulmonary disease

CRT-D = cardiac

resynchronization therapy with

defibrillation

CT = computed tomography

EACTS = European Association

for Cardiothoracic Surgery

ESC = European Society of

Cardiology

INR = international normalized

ratio

LVEF = left ventricular ejection

fraction

MR = mitral regurgitation

MTX = methotrexate

STS = The Society of Thoracic

Surgeons

TMVI = transcatheter mitral

valve implantation

VKA = vitamin K antagonist
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undergone treatment for pacemaker lead
endocarditis in 2015. Given the high opera-
tive risk (EuroSCORE II 14%) posed by the
reduced left ventricular function (LVEF,
25%), peripheral arterial occlusive disease,
chronic obstructive pulmonary disease
(COPD), reduced renal function, steroid and
MTX therapy, and severely calcified aorta
(Figure 1), a combined intervention was
selected by the heart team in consultation
with the patient.

The procedure took place without com-
plications in June 2020, using a Tendyne 29S
LP. Following an uneventful postoperative
course, the patient was discharged on the
sixth postoperative day with vitamin K
antagonist (VKA) therapy and a target inter-
national normalized ratio (INR) between 2.5
and 3.5. Three months later, the patient
continued to complain of exertional dyspnea.
Noncompliance and suboptimal anti-
coagulation were suspected as the patient
showed a floating structure originating from
the valve ring, at the level of the former
posterior leaflet with a mean gradient of
5 mm Hg (Video 1). This finding was further confirmed
with a subsequent cardiac CT and most likely attrib-
uted to thrombus formations. Consequently, the pa-
tient underwent anticoagulation therapy with
heparin followed by readministration of VKA. Despite
multiple requests, the patient did not attend addi-
tional follow-up visits and was considered lost to
follow-up.

DIFFERENTIAL DIAGNOSIS

The main differential diagnosis upon readmission af-
ter 3 years was endocarditis. Clinically and in terms of
laboratory results, the patient exhibited signs of sepsis
upon admission. However, with negative blood cul-
tures, she only fulfilled two minor Duke criteria and
did not meet a major criterion. Therefore, in addition
to obtaining new blood cultures, comprehensive im-
aging was performed. The 6 blood culture results were
all negative for bacteria and granulocytes.

INVESTIGATIONS

Echocardiographic examination revealed severe
mitral valve stenosis resulting from extensive
thrombotic deposits around the mitral valve pros-
thesis and severe tricuspid valve insufficiency
(Video 1). Computed tomography (CT) confirmed
thrombotic masses on the atrial part of the valve stent
(Figure 2), while pneumonia was found as the most
likely cause of the inflammation. Considering the
patient’s likely noncompliance with oral anti-
coagulation therapy and the early postinterventional
detection of floating structures on the valve pros-
thesis, biological prosthetic valve thrombosis (BPVT)
emerged as the most probable diagnosis and pre-
sumed cause of the resulting mitral valve stenosis
with subsequent congestion, causing pneumonia.

MANAGEMENT

Despite the high operative risk (EuroSCORE II 74%,
Society of Thoracic Surgery Adult Cardiac Surgery
Database Score Operative Mortality 35%), an ad hoc
heart team decided on an emergency operation
(Video 2). The arterial connection to the heart-lung
machine was established via the right subclavian ar-
tery to minimize manipulation of the severely calci-
fied aorta and to reduce risk of stroke. A lead
perforation and retraction of the septal leaflet was
identified as the leading cause for severe tricuspid
valve insufficiency (Supplemental Figure 1). After
cardioplegic arrest and transseptal opening of the left
atrium the entire atrial stent displayed endotheliali-
zation and was hardly distinguishable from the left
atrial tissue (Supplemental Figure 2). After the
endothelial layer was opened, a soft, partially liqui-
fied thrombus material was found beneath and
removed carefully. Next, the atrial stent, which
significantly adhered to the left atrial wall, was
carefully removed using various techniques,
including blunt, sharp, and electrocautery dissection.
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FIGURE 2 Cardio-Computed Tomography

Three-dimensional multiplanar reconstruction of Tendyne Prosthesis with BPVT. The entire atrial pad is covered with a homogeneous layer

several millimeters thick, which is revealed intraoperatively to be neointima with underlying fluid components.
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Retraction stitches were used on the opposing free
edges of the atrial pad and tightened with tourni-
quets, allowing for the exposure and detachment of
the native anterior leaflet. Subsequently, the ven-
tricular cage of the prosthesis was reached, the tether
was cut, and the entire prosthesis was removed
(Supplemental Figure 3). After thorough debridement
and multiple rinses of the left atrium and ventricle, a
31-mm Perimount Magna Ease prosthesis was
implanted, preserving the posterior subvalvular
apparatus. After complete deairing and opening of
the cross-clamp, the tricuspid valve was replaced at
the beating heart using a 31-mm Perimount Magna
Ease prosthesis. Intraoperative echocardiographic
controls confirmed preserved biventricular pump
function and proper functioning of the valve
prosthesis.

DISCUSSION: ASSOCIATION WITH

CURRENT GUIDELINES/POSITION PAPERS/

CURRENT PRACTICE

Mitral regurgitation (MR) is the most prevalent valve
disease in the Western world. Different transcatheter
options for MR treatment have been developed in
recent years, including transcatheter mitral valve
implantation (TMVI) for the treatment of patients at
high surgical risk. BPVT is a serious complication after
surgical and transcatheter valve implantation.

Echocardiographic features indicative of BPVT
include a >50% increase in mean echo-Doppler
gradient from baseline within 5 years, paroxysmal
atrial fibrillation, subtherapeutic INR, increased cusp
thickness, and abnormal cusp mobility.1 All criteria
were met upon the patient’s emergency admission.
Known patient-associated risk factors for BPVT, all of
which were present in this patient, include high body
mass index, female sex, atrial fibrillation, and
reduced LV function.2

In TMVI prostheses, additional risk factors for
BPVT arise because of the complex anatomy of the
mitral valve and the design of the prostheses. The
low-flow situation of the left atrium and inflow tract,
in contrast to the left ventricular outflow tract, plays a
significant role in the context of Virchow’s triad. This
was already recognized in increased thrombosis rates
of TAVR prostheses implanted in the mitral position.
Particularly with the Tendyne prosthesis, the atrial
stent represents large areas of thrombogenic material
in the left atrium, and the bulky anchoring system

https://doi.org/10.1016/j.jaccas.2024.102391
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alters ventricular geometry, potentially affecting
ventricular flow profiles.3

In the literature, 6 of 97 patients with Tendyne
prostheses experienced BPVT within the first
6 months, yet without structural valve deterioration
or prosthesis dysfunction,4 resulting in the
recommendation for VKA therapy with a target INR of
2.5 to 3.5.

The current American Heart Association/American
Association of Thoracic Surgeons guidelines recom-
mend VKA therapy for proven BPVT in hemodynami-
cally stable patients without contraindications.5 The
current ESC/EACTS guidelines also suggest VKA or
unfractionated heparin therapy before considering
reintervention.6 However, little is known about the
management of TMVI dysfunction caused by BPVT. To
our knowledge, this is the first report on the man-
agement of a dysfunctional Tendyne. Like initially
reinitiated in this patient at 3 months follow-up, VKA
therapy is indicated for functional BPVT. In cases of
dysfunctional BPVT and hemodynamically unstable
patients, a differentiated evaluation by an experi-
enced heart team using transesophageal echocardi-
ography and cardio-CT is crucial. As demonstrated in
this case report, emergent surgery indicated and
conducted by a dedicated heart team is technically
possible and can prevent fatal consequences.

FOLLOW-UP

The patient’s postoperative course in the intensive
care unit was complicated by transient dialysis-
requiring renal failure. A tracheostomy was per-
formed on the 17th postoperative day, because of
anticipated long-term ventilation, and the already
alert patient was transferred to a weaning clinic. The
weaning process was complicated by a gastrointes-
tinal bleeding episode but was ultimately successful.
Consequently, the patient was discharged to a
rehabilitation center after 2 months of hospitalization
from the intervention.

CONCLUSIONS

This case report presents the successful management
of a 66-year-old woman with a complex history of
disease who underwent transcatheter mitral valve
replacement and subsequently developed bio-
prosthetic valve thrombosis because of noncompli-
ance in the presence of risk factors. Despite the
increased operative risk, an ad hoc heart team indi-
cated and successfully performed an emergency sur-
gical procedure. The case highlights the challenges of
BPVT management in complex TMVI cases and the
potential of effective emergency surgical intervention
when performed by an experienced heart team. This
report contributes to the understanding of the man-
agement of BPVT in TMVI patients and underscores
the importance of timely intervention to avert serious
outcomes.
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