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CASE REPORT

Left atrial Thrombus formation 
after discontinuation of anticoagulation 
in patient with severe bioprosthetic mitral 
stenosis
Ryan C. King1*, Tobin Mathew1, Stella Whang1, Ned Premyodhin1 and Pranav Patel1 

Abstract 

Background  Mitral valve stenosis can be a highly symptomatic condition with significant complications if left 
untreated. In such cases, mitral valve replacement with a bioprosthetic or mechanical valve may be a viable solution 
to prevent progressive disease. Current guidelines do not recommend continued anticoagulation beyond 6 months 
for patients who have undergone bioprosthetic valve replacement without a separate indication for anticoagula-
tion. With this case discussion we aim to 1) Review the current indications for anticoagulation for bioprosthetic mitral 
valves in patients without atrial fibrillation and 2) Discuss the constellation of comorbidities that may affect the deci-
sion to begin anticoagulation therapy.

Case presentation  We present a case describing a 55-year-old male with end-stage renal disease, coronary artery 
disease with coronary artery bypass graft surgery, and bioprosthetic mitral valve replacement 2 years prior with rapid 
degeneration of the replaced valve and on warfarin without a clear indication for anticoagulation. The patient 
was admitted for symptomatic, severe mitral stenosis and consideration of transcatheter mitral valve-in-valve replace-
ment. During hospital admission, warfarin was discontinued and replaced with prophylactic anticoagulation. How-
ever, 8 days after warfarin cessation an intraoperative transesophageal echocardiography revealed a newly developed 
large left atrial thrombus leading to cancellation of the planned operation.

Conclusions  This patient developed a left atrial thrombus after discontinuing warfarin in the setting of rapidly 
deteriorating bioprosthetic valve stenosis and vascular comorbidities. The decision to discontinue warfarin was made 
in concordance with current guidelines, which do not indicate systemic anticoagulation post 3–6 months after bio-
prosthetic valve replacement without separate indication for anticoagulation. This case identifies the need to inves-
tigate rebound hypercoagulability and further risk stratify comorbidities which may independently increase the risk 
of clot formation in the setting of severe mitral valve stenosis.
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Hypercoagulability

Background
According to current valvular heart disease guidelines, 
mitral stenosis is not an indication for therapeutic antico-
agulation in the absence of atrial fibrillation or additional 
indications. Moreover, without further indications for 
anticoagulation a short course of aspirin with warfarin 
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is typically recommended for three to 6 months follow-
ing bioprosthetic mitral replacement [1]. Further inves-
tigation and risk stratification regarding therapeutic 
anticoagulation in the setting of isolated mitral stenosis 
is warranted in patients living with risk factors associated 
with hypercoagulability.

Case presentation
A 55-year-old male with ESRD on hemodialysis second-
ary to longstanding hypertension, and CAD underwent 
simultaneous 4v-CABG, surgical bioprosthetic MV 
replacement (Edwards 27 mm), and left atrial append-
age ligation repair in Sept 2020 (Fig.  1). Post-opera-
tive transesophageal echocardiography (TEE) noted 
a mean MV gradient of 3 mmHg at a normal heart rate 
under general anesthesia with an ejection fraction (EF) 
of 40–45%. There was also trace mitral regurgitation 
within expected limits of the prosthesis without evi-
dence of perivalvular leak. In addition, there was no sign 
of aortic stenosis or aortic regurgitation with normal 
aortic pressure and velocity noted postoperatively. The 
patient then completed a short-term course of warfarin 
and aspirin for 3 months. He presented 2 years later in 
January 2022 after a routine preoperative transthoracic 

echocardiography (TTE) for an elective total hip arthro-
plasty revealed severe stenosis of the bioprosthetic mitral 
valve with mean gradient of 11 mmHg, heart rate (HR) 70 
beats per minute (bpm), EF 55%, MV pressure half time 
115 ms, and effective orifice mitral valve area 1.9 cm2 
(Table 1). He experienced progressive exertional dyspnea 
and chest tightness with limited ambulation of 10 ft.

At this time an extensive cardiac evaluation includ-
ing cardiac event monitoring and interim TTE showed 
an immobile mass on the anterior mitral valve leaflet, 
which was difficult to discern from a degenerative leaf-
let. Thus, anticoagulation was initiated empirically to 
treat valve thrombus. At this time, echocardiographic 
imaging was not definitively diagnostic of thrombus 
and leaflet degeneration remained a consideration for 
which the patient was at risk due to ESRD. The patient 
continued uninterrupted anticoagulation with warfarin 
from February 2022 to January 2023 with monitoring 
of the international normalized ratio (INR) with goal 
of 2.5 to 3.5 per standard of care. In January of 2023, 
Transesophageal echocardiography (TEE) revealed pro-
gressive worsening of severe bioprosthetic valve steno-
sis with immobilization of two fused leaflets and mean 
MV gradient that increased to 21 mmHg (HR 80 bpm, 

Fig. 1  Timeline from initial mitral valve replacement to bioprosthetic valve degeneration and thrombus discovery. Abbreviations: Mitral valve 
(MV); MV replacement (MVR); Transthoracic echocardiogram (TTE); Four-vessel coronary artery bypass graft (4v-CABG); Mitral Stenosis (MS); 
Transesophageal echocardiogram (TEE); operating room (OR). Figure created with Biorender.com
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EF noted to be moderately decreased, MV pressure half 
time 454 msec, MV area 0.5 cm2), without evidence of 
thrombus (Table  1, Figs.  2  and  3). However, the left 
atrium was noted to be severely dilated with evidence 
of mild spontaneous echo contrast (SEC). The patient 
was admitted for definitive inpatient management of 
the degenerative mitral valve. The MV gradient wors-
ened despite adherence to therapeutic anticoagulation 
for 11 months, so the etiology for progressive MS was 
more consistent with leaflet degeneration and fusion of 
the bioprosthetic MV rather than thrombosis. As the 
most recent valvular heart disease guidelines do not 
recommend indefinite anticoagulation for bioprosthetic 
mitral valve prostheses beyond the first 3 months after 
implant, warfarin was discontinued in anticipation of 
procedural intervention [1]. Following these guidelines, 

heparin bridging was not initiated, as there was no his-
tory of atrial fibrillation or other indication for thera-
peutic anticoagulation [1]. Definitive treatment with 
transcatheter mitral valve-in-valve replacement was 
planned after multidisciplinary discussions with the 
patient and structural heart team. On the morning of 
the procedure, 8 days after cessation of warfarin, the 
intra-operative TEE revealed a large 18 mm × 0.9 mm, 
fixed left atrial thrombus adhered to the left atrial 
septum, and the procedure was aborted (Fig.  4). The 
patient made a joint decision with the surgical and car-
diology team to defer acute surgical management. He 
was bridged to warfarin using a heparin infusion with 
a therapeutic target aPTT of 60–100 seconds with the 
plan to repeat TEE in 4 weeks and attempt transcathe-
ter mitral valve-in-valve replacement once the left atrial 
thrombus resolved (Fig. 5).

Table 1  Echocardiogram parameters from time of CABG to discovery of left atrial thrombus

Available echocardiogram data from the initial post-operative transesophageal echocardiogram (TEE) to discovery of left atrial thrombus

Post op 9/2020 (TEE) January 2022 
(TTE)

January 2023 (TEE) February 2023 (TEE)

Heart Rate (bpm) Normal under general anesthesia 70 80 80

Mean Mitral Gradient (mmHg) 3 11.0 21.0 19.0

Mitral valve area (cm2) Not available 1.91 0.48 Not available

Mitral valve diastolic-pressure half-
time (msec)

Not available 115.25 454.29 Not available

LVEF (%) 40–45% 55 Moderately decreased Not available

Fig. 2  Pre-thrombus echocardiographic images of mid-esophageal 4 chamber and long axis view of bioprosthetic mitral valve. Pre-thrombus 
transesophageal echocardiogram (TEE) images of the bioprosthetic mitral valve in end-diastole demonstrating restricted leaflet motion 
in the A mid-esophageal 4 chamber view at 0 degrees and 90 degrees (biplane), B long axis view at 125 degrees and C long axis view 
with continuous wave Doppler envelope consistent with severe mitral stenosis with peak velocity of 2.5 m/sec

Fig. 3  Pre-thrombus echocardiographic images of apical 4 chamber view of bioprosthetic mitral valve. Pre-thrombus transthoracic echocardiogram 
(TTE) and images of the bioprosthetic mitral (MV) valve in end-diastole demonstrating severely thickened and restricted leaflet motion in the (A) 
apical 4 chamber view without color Doppler, (B) apical 4 chamber view with color Doppler showing flow acceleration at the level of the MV 
annulus and (C) continuous wave Doppler tracing with dense envelope with mean gradient of 21 mmHg by velocity-time-integral at a heart rate 
of 70 beats per minute

(See figure on next page.)
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Fig. 3  (See legend on previous page.)
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Discussion
Our patient had native, non-rheumatic MS likely from 
multiple comorbidities including ESRD on hemodialysis 
[2]. Following his bioprosthetic surgical MV replacement 
during his 4v CABG, he was found to have rapid progres-
sion of bioprosthetic MV dysfunction within 2 years of 
placement with severely elevated trans-mitral gradient 
and characteristic symptoms of MS. MV replacement 
either utilizes a bioprosthetic valve, which often uses 
porcine valves or bovine pericardium, or a mechanical 
valve which uses a titanium ring with fabric leaflets [3, 
4]. Benefits of mechanical valve prosthesis include longer 
prosthesis durability but requires indefinite anticoagula-
tion with vitamin K antagonists (VKA) [5]. However, the 
deployment of a mechanical valve would require a surgi-
cal approach, which confers a different set of risks to the 
patient. The decision to proceed with bioprosthetic ver-
sus mechanical implants should be made as a joint deci-
sion between patient and clinician when possible.

When our patient’s surveillance TTE demonstrated an 
elevated bioprosthetic mitral valve mean gradient, there 
was high suspicion for valvular thrombus. The annual 
incidence of bioprosthetic mitral valve thrombus was 
previously reported to be close to 0.03% but may be as 
high as 0.7 to 1.5%. In a 2015 study conducted at Mayo 
Clinic, 46 of 397 (11.6%, 9 mitral) bioprosthetic valves 
explanted due to structural failure were found to have 
deterioration attributed to valvular thrombosis. Of those 
cases, 65% were detected after the first-year post-proce-
dure, and 15% were found 5 years post-procedure with 
the majority occurring between 13 to 24 months [6–8]. 
The rates of valvular deterioration and discovery of val-
vular thrombus were 16 months and 28 months respec-
tively, similar to prior studies. Typically, bioprosthetic 
valves last approximately 12–15 years before evidence of 
deterioration [9]. The recommended frequency of valve 
surveillance after bioprosthetic mitral valve replacement 

with a surgical approach is a baseline TTE performed 
1–3 months following the intervention, then at 5 and 10 
years, and annually after that. However, a transcatheter 
approach requires TTE to be performed 1–3 months post 
intervention and then annually [1]. Our patient under-
went postoperative TEE. However, due to worsening 
symptoms within 2 years, he could not reach the five-
year surveillance mark. More frequent valvular monitor-
ing in this patient would not have been appropriate prior 
to the onset of his symptoms.

According to the 2020 American College of Car-
diology (ACC)/American Heart Association (AHA) 
guidelines for management of patients with surgical 
bioprosthetic valve replacement, monotherapy with 
aspirin 75 mg to 100 mg daily is adequate after complet-
ing 3 to 6 months of anticoagulation without additional 
indications for continued anticoagulation [1]. For those 
at low risk of bleeding, the 2020 ACC/AHA guide-
lines also recommend a vitamin K antagonist (VKA) 
with an INR goal of 2.5 for at least 3 months and up 
to 6 months after valve replacement [1]. Similarly, the 
2021 European Society of Cardiology (ESC)/European 
Society of Cardiothoracic Surgery (EACTS) guidelines 
also state a VKA should be considered in the 3 months 
following either surgical or transcatheter approaches 
for patients with mitral valve replacement [10]. For 
patients with suspected or confirmed valve thrombosis, 
initial therapy with a VKA is a class 2a recommenda-
tion. TTE followed by TEE are class 1 recommenda-
tions for the diagnosis of suspected bioprosthetic valve 
stenosis which were both performed upon symptom 
onset in our patient. Additionally, the repeat TEE after 
9 months of anticoagulation did not show a thrombus 
of the mitral valve or in the left atrium. Therefore, it 
was appropriate to discontinue warfarin on admission 
[1, 10]. There was no other indication for anticoagula-
tion in this patient and a short course of postoperative 

Fig. 4  Left atrial thrombus visualized on echocardiogram in mid-esophageal 4 chamber view of bioprosthetic mitral valve. Transesophageal 
echocardiogram (TEE) demonstrating left atrial thrombus coming into view in end-diastole the (A) mid-esophageal 4 chamber view at 0 degrees, 
(B) magnified mid-esophageal 4 chamber view at 0 degrees, and (C) continuous wave Doppler across the mitral valve with dense mitral stenosis 
envelope. Velocity-time integral mean gradient was 19 mmHg at 71 beats per minute
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Fig. 5  Echocardiographic images of bioprosthetic mitral valve in mid-esophageal 4 chamber and long axis view following left atrial thrombus 
resolution. Transesophageal echocardiogram (TEE) performed approximately 4 weeks after left atrial thrombus was identified showing resolution 
of thrombus in end-diastole in the (A) mid esophageal 4 chamber view at 13 degrees and (B) long axis view at 100 degrees. Severe leaflet restriction 
is noted, and the mean gradient was measured at 26 mmHg although at a heart rate of 100 beats per minute
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warfarin therapy had been  completed. Once worsen-
ing bioprosthetic valvular dysfunction was noted, war-
farin was then appropriately resumed empirically for 
potential thrombus being the source of deterioration 
although this was not definitive based on imaging. It 
would be unlikely for a thrombus to persist or for a new 
clot to form after 11 months of therapeutic anticoagu-
lation with warfarin maintaining therapeutic INR. If 
mitral valvular atrial fibrillation were present, anticoag-
ulation would have been indicated, but the patient did 
not have a history of atrial fibrillation, and none was 
noted on telemetry during his prolonged admission.

It is known that a hypercoagulable state may transiently 
exist shortly after beginning warfarin which necessitates 
bridging therapy with heparin. Like novel oral antico-
agulants (NOACs), prior studies have also described 
a potential rebound hypercoagulable period following 
discontinuing warfarin [11–13]. However, there are no 
current guidelines for tapering therapy in the period 
following discontinuation of warfarin. Thrombus for-
mation in our patient may have been due to this post 
warfarin rebound hypercoagulable period, in the setting 
of a low-flow state in the left atrium due to mitral steno-
sis. This etiology is suggested by warfarin being stopped 
with thrombus discovery only days later; soon after the 
patient’s INR became subtherapeutic. The rapid pro-
gression of valve deterioration was likely multifactorial. 
Contributing factors likely included his history of end 
stage renal disease (ESRD) on long term hemodialysis, 
the presence of a chronic inflammatory state which por-
tends hypercoagulability, and his relatively young age. 
Prior studies have shown a more rapid deterioration in 
bioprosthetic valves among patients receiving hemodi-
alysis, but no significant difference has been described 
between bioprosthetic and mechanical valves [14, 15]. 
Patients at high risk often have a past medical history sat-
isfying one or all of Virchow’s triad for thrombogenesis 
which includes groups of endothelial dysfunction, hyper-
coagulable states, and hemostatic factors [16]. Endothe-
lial damage initiating the platelet adherence/aggregation 
phase with subsequent activation of the coagulation 
cascade can occur from trauma, damage to pre-existing 
plaque, and shearing forces on existing endothelial struc-
tures. Hypercoagulable states can include malignancy, 
genetic hypercoagulability, and inflammatory states such 
as ESRD, autoimmune conditions (e.g. lupus, anti-phos-
pholipid syndrome), and sepsis. Hemostatic factors can 
include venous congestion or insufficiency, obstructive 
or cardiogenic shock, cardiac valvular abnormalities or 
existing prosthetic valve, cardiac chamber dilation, and 
arrhythmia including atrial fibrillation. Additionally, an 
imaging finding known as spontaneous echo contrast 
(SEC) which appears as “smoke” in the left atrium on 

TEE is independently associated with a hypercoagulable 
state and thrombotic risk [17].

The patient’s highest risks for thrombus were existing 
prosthetic valve with concomitant stenosis, severe left 
atrial dilation, presence of left atrial SEC, atherosclero-
sis, ESRD, and peripheral artery disease [18, 19]. Struc-
turally, the patient’s left atrial dilation disturbs blood 
flow through the chamber, particularly against a sten-
otic mitral valve, likely contributing to thrombus for-
mation. The finding of left atrial SEC is theorized to be 
caused by a high inflammatory state leading to increased 
red blood cell and platelet aggregation indicative of the 
increased potential for thrombus [17]. However, there 
wasn’t a direct indication for continued anticoagulation. 
In the case of mechanical prosthetic valves, patients are 
bridged after cessation of warfarin prior to operations, 
as they require indefinite anticoagulation. Patients with 
non-valvular atrial fibrillation also have indication to use 
CHA2DS2VASc score above 5 for bridging to heparin 
infusion, as elevated scores have been shown to be asso-
ciated with higher rates of prosthetic valvular thrombus 
formation [20, 21]. However, our patient was on con-
tinuous telemetry without evidence of atrial fibrillation. 
However, given this patient’s multiple risk factors for 
clot formation such as ESRD, peripheral artery disease, 
and severe valvular stenosis, he may have benefited from 
bridging therapy with a heparin infusion. It is unclear 
whether bridging after warfarin discontinuation would 
have prevented thrombus formation but there may be 
benefit particularly in high-risk patients when transition-
ing off VKA therapy. It may be prudent to bridge anti-
coagulation to heparin while waiting for valvular repair, 
particularly during rebound hypercoagulability following 
cessation of warfarin.

We encourage additional investigation into the need 
for further risk stratification to guide anticoagulation 
recommendations in patients with severe bioprosthetic 
valve dysfunction with concomitant risk factors for 
thrombogenesis. Identification of hemodynamic param-
eters including mean gradients or pressure half-times 
in MS that increase the risk of prosthetic thrombosis 
that could be particularly helpful in certain cases is not 
addressed in current valvular heart disease guidelines. 
Additionally, the removal of anticoagulation should be 
carefully considered in patients with such risk factors. 
Risk stratification could potentially be based on fac-
tors such as duration of prior warfarin therapy, severity 
of trans-mitral gradient, duration of hemodialysis, age 
of onset of renal failure, and overall risk of thrombus 
formation accounting for prior history of vasculopathy. 
Further studies should examine the predictive value of 
CHA2DS2VASc for prosthetic valve thrombus in patients 
with bioprosthetic cardiac valve replacements.
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Conclusions
The etiology of our patient’s progression of biopros-
thetic mitral valve disease eventually resulting in 
thrombus was likely multifactorial in the setting of sev-
eral comorbidities conferring a prothrombotic state 
in addition to rebound hypercoagulability following 
anticoagulation cessation. Patients with dysfunctional 
mitral valve prostheses may represent a unique popu-
lation that deserves further consideration for empiric 
therapeutic anticoagulation, and whose risk of de novo 
thrombosis may be underappreciated. We suggest 
nuanced clinical decision-making be applied when con-
sidering anticoagulation in patients with bioprosthetic 
mitral valves who have additional comorbidities pre-
sent even though they may not meet current guideline 
criteria. Further investigation into risk stratification of 
comorbidities may be beneficial to help prevent throm-
bosis for patients at higher risk.
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