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Background Antithrombotic management in patients with atrial fibrillation (AF) that have undergone heart valve surgery may be
challenging, especially in the context of thromboembolic events during follow-up. The combination of pharmaco-
logical therapies with modern transcatheter interventions allows these more complex cases to be overcome.

...................................................................................................................................................................................................
Case summary We present the case of a 66-year-old female with a history of AF and mechanical aortic and mitral valve replace-

ment, which was admitted to the hospital complaining of dizziness and unsteady gait. A computerized tomography
scan of the brain confirmed the diagnosis of embolic stroke. Two years later, the patient complained of sudden
onset of chest pain, accompanied by electrocardiographic abnormalities and elevated high-sensitivity troponin T.
Emergency cardiac catheterization revealed embolic myocardial infarction with distal occlusion of the obtuse mar-
ginal artery. Again, 2 years later, the patient suffered a new cerebral embolic event. Given the adequate anticoagu-
lation therapy throughout almost the entire clinical course, percutaneous left atrial appendage closure was pro-
posed as an adjunct to vitamin K antagonist treatment. Notably, intraprocedural transoesophageal
echocardiography revealed the presence of a previously undetected left atrial appendage thrombus, thus an embol-
ic protection device was used during the procedure, which was successfully carried out without complications.

...................................................................................................................................................................................................
Discussion This case report demonstrates the complexity of the antithrombotic management in patients with AF and prosthet-

ic heart valves, and highlights the importance of an individualized approach, integrating new therapeutic strategies
to achieve success, in patients that present thromboembolic events despite adequate anticoagulation therapy.

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Keywords Anticoagulant therapy • Embolic stroke • Embolic myocardial infarction • Case report • Left atrial append-
age closure

* Corresponding author. Tel: þ34 640655742, Email: marschall.alexander@gmx.de
All authors take responsibility for all aspects of the reliability and freedom from bias of the data presented and their discussed interpretation.
Handling Editor: Elad Asher
Peer-reviewers: Milenko Zoran Cankovic and Abdullah Sayied Abdullahl Diego Araiza-Garaygordobil
Compliance Editor: Max Sayers
Supplementary Material Editor: Vishal Shahil Mehta
VC The Author(s) 2021. Published by Oxford University Press on behalf of the European Society of Cardiology.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact
journals.permissions@oup.com

European Heart Journal - Case Reports (2021) 5(7), 1–8 CASE REPORT
doi:10.1093/ehjcr/ytab263 Other

https://orcid.org/0000-0002-6024-0407
http://creativecommons.org/licenses/by-nc/4.0/


..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

..

.

Introduction

Antithrombotic therapy is a cornerstone of the management of
patients after mechanical heart valve replacement and vitamin K an-
tagonist (VKA) drugs are the only anticoagulant agents available for
long-term oral anticoagulation in these patients.1 Currently, available
society guidelines offer general guidance on the approach to antith-
rombotic therapy in these patients. However, in complex clinical
scenarios, such as recurrent thomboembolic events, antithrombotic
treatment remains challenging. We present the case of a patient with
atrial fibrillation (AF), as well as mechanical aortic and mitral prosthe-
ses, which presented multiple recurrent thromboembolic events,
despite adequate anticoagulation therapy.

Timeline

Case presentation

Our patient is a 66-year-old female, who underwent mechanical aor-
tic and mitral valve replacement (Bjork-Shiley Monostrut 21 mm and
25 mm, respectively) for rheumatic heart disease in 1992. In addition,
the patient had a history of permanent AF and was on anticoagulant
therapy with acenocoumarol. The patient was first admitted to our
hospital in 2015 complaining of dizziness and gait instability. She pre-
sented with a blood pressure (BP) of 150/80 mmHg, a pulse rate of
81 b.p.m., and a blood oxygen saturation of 99% (ambient air). On
physical examination, the patient showed a severe ataxia. Blood ana-
lysis showed an international normalized ratio (INR) of 2.4. A compu-
terized tomography (CT) scan of the brain revealed an acute
ischaemic area in the superior left cerebellar hemisphere, suggesting
embolic stroke in the left superior cerebellar artery territory (Figure
1A). The patient was discharged after 2 weeks in a good general con-
dition and recovered completely. Anticoagulant therapy was main-
tained with acenocoumarol, maintaining a target INR of 3.0.

The patient was later admitted to our emergency department in
February 2017, complaining of sudden onset of chest pain. Her BP
was 160/94, the pulse rate was 65 b.p.m., and blood oxygen satur-
ation was 96% (ambient air). The electrocardiogram showed AF with
new ST-segment depression in V4–V6 and a negative T-wave in infer-
ior and lateral leads. Biochemical blood analysis revealed a high-sensi-
tivity Troponin T of 14 ng/L, elevating to 68 ng/L after 2 h (99th
percentile upper reference limit of 14 ng/L). The INR at admission
was 3.4. Bedside echocardiography showed regional akinesia of the
inferior wall, as well as elevated peak and mean pressure gradients of
the aortic valve (89 mmHg and 53 mmHg, respectively). Emergency
cardiac catheterization was performed, revealing a distal occlusion of
the obtuse marginal artery, with angiographic features typical of an
embolic aetiology (Video 1, Figure 2).

In addition, transoesophageal echocardiography (TOE) was per-
formed to assess the elevated pressure gradients of the aortic valve
(Video 2). The TOE assessment revealed an echodense thickening of
the aortic annulus, not restricting the leaflet opening, thus suggesting
pannus formation. Of note, discs mobility was also preserved in cin-
eangiography. The patient was discharged with low molecular weight
heparin and acetylsalicylic acid (ASA) was added to her treatment.
She was referred to cardiac surgery for elective aortic valve replace-
ment (implanting a St. Jude Medical Trifecta, 21 mm), which was per-
formed in March 2017 without complications. Pannus formation was
confirmed during surgery. Anticoagulant therapy was continued with
Acenocumarol, increasing the target INR values to 3.5, while ASA
was withdrawn on 30 March 2017.

In February 2019, the patient was admitted to Neurology in an
outpatient setting due to transient left hemiparesis and dysarthria. A
CT of the brain revealed a hypodense area in the right corona radiata,
therefore confirming ischaemic stroke (Figure 1B). The INR at admis-
sion was 3.4. Given the recurrent embolic ischaemic events despite
adequate VKA therapy, the patient was presented for percutaneous
left atrial appendage closure (LAAC) as adjunctive therapy to
anticoagulation.

Preprocedural TOE showed a left atrial appendage (LAA) throm-
bus not identified in previous studies (Figure 3), thus the procedure

1992 Mechanical aortic and mitral valve implantation

(Bjork-Shiley Monostrut 21 mm and 25 mm,

respectively) for rheumatic heart disease

2015 Acute ischaemic embolic stroke in the left su-

perior cerebellar artery territory

February 2017 Non-ST-elevating myocardial infarction due to

embolism with distal occlusion of the obtuse

marginal artery

March 2017 Aortic heart valve replacement (St. Jude

Medical Trifecta, 21 mm) due to pannus

formation

February 2019 Acute ischaemic embolic stroke in right corona

radiata

July 2020 Left atrial appendage (LAA) thrombus in pre-

procedural transoesophageal echocardiog-

raphy for percutaneous left atrial appendage

closure (LAAC)

August 2020 Percutaneous LAAC, supported by cerebral

protection system, given the persistence of

LAA thrombus

Learning points
• Coronary embolism is a frequently under-diagnosed

mechanism of acute coronary syndrome and can account for
4–13% of cases.

• Society guidelines on antithrombotic therapy in the setting of
mechanical heart valves show some disparities regarding the
management of thromboembolic events.

• Left atrial appendage closure can be effective as an adjunctive
option for patients with recurring cardioembolic events
despite optimal anticoagulant therapy.

2 A. Marschall et al.
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was scheduled under embolic protection (Figure 4, Video 3). LAAC
(Watchman FLXTM, Boston Scientific, MA, USA) was performed in
August 2020, supported by a double filter cerebral protection system
(CPS, SENTINELTM, Boston Scientific, MA, USA). The procedure
was carried out without complications and the patient was

discharged the next day. Anticoagulant therapy was continued with
acenocumarol and a target INR of 3.5. Until the present date, the pa-
tient has not presented new thromboembolic events.

Discussion

We present the rare case of a patient with AF and mechanical heart
valves experiencing recurrent thomboembolic events despite opti-
mal anticoagulant treatment during almost the entire clinical course,
and describe the therapeutic value of adjuvant LAAC in these chal-
lenging scenarios.

Since the use of novel oral anticoagulants (NOACs) increased
rates of thromboembolic events and bleeding complications in
patients with mechanical heart valves, NOACs are currently not rec-
ommended for these patients.1,2 Thus, anticoagulation with an VKA
agent was the only alternative for our patient. Society guidelines offer
general guidance on the approach to antithrombotic therapy in the
setting of mechanical heart valves; however, they show some dispar-
ities on optimum INR, the addition of low-dose ASA and the manage-
ment of thromboembolic events (Table 1).

The European Society of Cardiology (ESC) guidelines for the man-
agement of valvular heart disease recommend a median INR value,
rather than a range in order to avoid considering extreme values in
the target range as a valid target INR.1 The initial INR target values
recommended by the American Heart Association (AHA) guideline
for the management of patients with valvular heart disease and the
American College of Chest Physicians Evidence-Based Clinical
Practice Guidelines range from 2.5 to 3.0 and are generally lower,
when compared with those of the ESC guidelines for the

Figure 1 Cerebral computerized tomography scans. (A) December 2015, acute ischaemic area in the superior left cerebellar hemisphere, suggest-
ing embolic stroke in the left superior cerebellar artery territory. (B) February 2019, hypodense area in the right corona radiata, confirming ischaemic
stroke; lesions are marked with white arrows.

Video 1 Emergency cardiac catheterization revealed a distal oc-
clusion of the obtuse marginal artery, suggesting embolic myocardial
infarction.

Recurrent embolisms despite adequate anticoagulant therapy 3
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management of valvular heart disease, which may reach 4.0 according
to the patients’ risk factors and valve thrombogenicity.1,3,4

Interestingly, in a retrospective analysis of the German Experience
With Low-Intensity Anticoagulation Study (GELIA), in patients fol-
lowing St. Jude Medical mechanical valve replacement in the group
treated to an INR of 2.0 to 3.0, the risk of thromboembolic events
was similar to, however, the risk of bleeding lower than, those of the
group treated to an INR of 3.0–4.5.5

Management of thromboembolism in such patients should include
the treatment of risk factors and the optimization of anticoagulation
control.1 Furthermore, the ESC guidelines indicate the addition of
low-dose ASA with a Class 2a recommendation and a level of

evidence C. Likewise, the AHA guidelines recommend either intensi-
fication of VKA therapy or the addition of low-dose ASA. Currently,
there are no comparative trials from which to assess the relative util-
ity of intensified VKA therapy as compared to the addition of low-
dose ASA in these patients. Therefore, whether to increase INR val-
ues or to add low-dose aspirin is a shared decision-making that
should evaluate several factors, such as bleeding risk.3 A 2013
Cochrane Systematic Review showed that although the addition of
an antiplatelet agent reduced the risk of thromboembolic events, this
comes with an increased and offsetting risk of major bleeding.6

Considering the previous mentioned recommendations, we estab-
lished an initial target median INR at 3.0.1,3,4 Given the recurrence of
thromboembolic events, we adjusted the target INR during follow-
up, in conjunction with close hospital controls in our centre’s haema-
tology outpatient clinic. This strategy achieved INR values in the
range of 3.5–4.5 throughout almost the entire clinical course, with
only exceptionally values slightly below 3.0. Since this regimen was al-
ready considered an intensified VKA treatment, long-term aspirin
was not added in order to avoid bleeding complications. Considering
the close monitoring at our institution as well as patient preferences,
INR self-monitoring was not considered to be an appropriate option
that would achieve a substantial benefit in this case.7 Given the recur-
rence of thomboembolic events, the patient was presented to the
multidisciplinary thrombosis committee, including cardiologists, neu-
rologists, and haematologists, and it was decided to perform a percu-
taneous LAAC. LAAC has shown to be safe and effective for stroke
prevention in patients with non-valvular AF and contraindication to
oral anticoagulation. Although the most common indication for clos-
ure are recurrent or intracranial bleedings, interestingly, this tech-
nique has also proved to be effective as an adjunctive option for
patients with recurring cardioembolic events despite optimal

Figure 2 Coronary angiography. (A) Right coronary artery. (B) Distal occlusion of the obtuse marginal artery (circle) with typical features of em-
bolic aetiology (distal, abrupt, absence of atherosclerosis in other arteries).

Video 2 Transoesophageal echocardiography assessment
revealed an echodense thickening of the aortic annulus, not restrict-
ing the leaflet opening, thus suggesting pannus formation.

4 A. Marschall et al.
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anticoagulant therapy.8,9 This strategy has shown to be effective even
in patients with mechanical prostheses, which can represent up to
22% of recurrent strokes cases.8 As an additional interesting feature
of our case, the presence of thrombus in the lumen of the LAA could
have been considered an absolute contraindication for the procedure
due to the risk of intraprocedural embolism.10 Since LAA thrombus
persisted after four additional weeks of adequate anticoagulation

therapy, our group decision was to carry out the LAAC procedure
supported by CPS. CPS techniques have been originally proposed
and developed in the setting of carotid interventions, and more re-
cently with the development and improvement of transcatheter aor-
tic valve interventions. Encouraged by this background, there is initial
evidence that CPS supported LAAC is a feasible option for patients
with LAA thrombus.11

Figure 3 Multiplane transoesophageal echocardiography. (A) December 2019, transoesophageal echocardiography at 74� (left) and 164� (right)
showing patent left atrial appendage with no internal thrombus. (B) July 2020, transoesophageal echocardiography at 91� (left) and 179� (right) show-
ing organized left atrial appendage thrombus (white arrows) and spontaneous echo contrast.

Recurrent embolisms despite adequate anticoagulant therapy 5
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This case report demonstrates the complexity of the antithrom-

botic management in patients with AF and mechanic heart valves, and
highlights the importance of an individualized approach, integrating

new therapeutic strategies to patients that present thromboembolic

events despite adequate anticoagulation therapy.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suit-
able for local presentation is available online as Supplementary
data.

Figure 4 Percutaneous left atrial appendage occlusion using a cerebral protection system. (A) Schematic diagram of the cerebral protection system
(SENTINELTM, Boston Scientific, MA, USA) completely expanded, with intraluminal filters placed in brachiocephalic trunk and left common carotid
artery. Image courtesy of Boston Scientific. (B) Cerebral protection system device used during the procedure. (C) Angiographic view (right anterior
oblique caudal) prior to release of the left atrial appendage closure device (Watchman FLXTM Boston Scientific, MA, USA), shows adequate position-
ing in main lobe, good sealing and compression. (D) Transoesophageal echocardiographic view (at 135�) of the final result, after release of the left
atrial appendage closure device, demonstrating adequate anchoring and compression, with no residual leak, and coverage of the thrombus location
area.

Video 3 Percutaneous left atrial appendage occlusion.
Intraoperative transoesophageal echocardiography.
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Addition of low-dose aspirin in (2a, LOE:

C):
• thromboembolism despite adequate

INR
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