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Post TAVR management  

 Valve thrombosis:  
clinical significance and treatment 

 



 

Bioprosthetic surgical aortic valves rarely thrombose, with an 
estimated incidence of 0.01% to 1.26%. 



Transcatheter aortic valve replacement  

Transcatheter valve replacement represents a safe and well-
recognized alternative in inoperable and/or high-operative-risk 
patients. 

However, little is known of the occurrence of valve thrombosis 
following TAVR and how to manage it. 
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  THV thrombosis was defined as follows 

(1) THV dysfunction secondary to thrombosis diagnosed based 
on response to anticoagulation therapy, imaging modality or 
histopathology findings, or                                                                  

(2) mobile mass detected on THV suspicious of thrombus, 
irrespective of dysfunction and in absence of infection.  

 

 Between January 2008 and September 2013, 26/4266 (0.61%) 
THV thromboses were reported in patients undergoing TAVR 
in 12 centers (20 in the Edwards Sapien/Sapien XT cohort and 
6 in the Medtronic CoreValve cohort). 

 

 All THV thrombosis cases occurred within 2 years from TAVR.  



 

5/140 (4%) patients were identified with THV 
thrombosis.  All of them were asymptomatic. 



• THV thrombosis after balloon-expandable TAVI seems to be 
more common than previously anticipated and is commonly 
occult on TTE.  

• The role of routine post-procedural MDCT as a supplement to 
routine TTE and TOE for detection of THV thrombosis in 
patients potentially at a heightened risk of thrombus 
formation needs further investigation.  

• Larger studies are required to identify specific risk factors of 
THV thrombosis. 

 Given the low rates of clinically apparent THV thrombosis, 
routine post-implantation CT is hardly justifiable in the 

asymptomatic patient. 



Several theoretical reasons that TAVR thrombosis could be 
observed more frequently than in historical surgical series:  
(1) TAVR patients may be more likely to have coexisting 

prothrombotic conditions (eg, cancer), 
(2) a metallic THV frame could provide a nidus for thrombosis, 
(3) incomplete THV expansion creates leaflet folds and 

potential recesses for thrombus formation,  
(4) incomplete THV apposition to the aorta can delay 

endothelialization, and  
(5) native leaflet overhang and the tall sealing skirts can 

create areas of diminished blood flow and stagnation in 
either the bioprosthetic valve cusps or the native sinuses, 
respectively. 



Possible mechanisms of valve thrombosis 

Coagulation disorders or 
prothrombotic conditions 
that predispose patients 
to thrombus formation 

Previous infective 
endocarditis 



Possible mechanisms of valve thrombosis 

valve malposition and incomplete expansion 



Possible mechanisms of valve thrombosis 

Valve 
degeneration 
due to leaflet 

injury/fracture 
during crimping 
or implantation 



Circ Cardiovasc Interv. 2015;8:e001779. DOI:10.1161/CIRCINTERVENTIONS.114.001779. 

pertinent antithrombotic treatment as a possible mechanism?? 

The THV thrombosis was not associated with discontinuation of 
antiplatelet/ antithrombotic therapy or with an underlying 

thrombogenic diathesis, i.e.,  

THV thrombosis can occur, despite patients’ drug compliance. 



Clinical 
presentations 

 Most patients 
experienced progressive 
dyspnea or refractory HF. 



Diagnosis – Echocardiography 

 increased valve thickness or restricted leaflet 
mobility  or direct visualization of thrombus 

 increase from baseline in 
transvalvular gradient  



 

CT revealed hypodense structures 
compatible with thrombus. 

Diagnosis 
CT 

CT should be considered in patients with echo evidence of THV 
dysfunction or where cardiac embolism is suspected,  

irrespective of the echo findings. 
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Management and 
outcomes 



Treatment for valve thrombosis 

 There were no guidelines to base a proper treatment for 
valve dysfunction secondary to thrombosis.  

 The most commonly used treatment regimen for THV 
thrombosis was anticoagulation, which proved to be 
extremely efficacious. 

 Anticoagulation was effective even for chronic and 
organized thrombi.  

 This highlights the importance of anticoagulation as soon as 
valve thrombosis is suspected, not only in cases with visible 
thrombotic mass on valve leaflets but also in cases with THV 
dysfunction associated with thickened leaflets or apposition 
of leaflets with increased AVPG on echocardiography. 

Valve in valve or surgery may be needed for those who 
anticoagulation is ineffective or contra-indicated. 



Post-TAVR progressive PG over time 



 23/26 (88%) patients 
were treated with 
medical therapy, such 
as oral VKA 
with/without bridging 
heparin (n=21); 
heparin without 
subsequent oral 
because of high 
bleeding risk or 
patient refusal (n=2). 

 Anticoagulation was 
effective and resulted 
in significant decrease 
of the AVPG  or 
disappearance of the 
thrombotic mass in all 
23 patients 

 



Prevention of thromboembolism in TAVR 
 The main justification for use of antiplatelet and 

antithrombotic treatments post-TAVI is the prevention of 
ischemic events, mainly cerebrovascular ones.  

 The antithrombotic therapy in the setting of TAVR has been 
empirically determined, with the most commonly 
recommended treatment consisting of unfractionated heparin 
during the procedure followed by (1) aspirin should be used 
indefinitely, (2) concomitant clopidogrel for 3 to 6 months, and 
(3) if vitamin K antagonists is indicated, no concomitant 
clopidogrel, based on experiences from coronary stents and 
surgical bioprosthesis.  



 

Prevention of  
valve thrombosis and 
other ischemic events 

Patients treated with TAVR are usually aging people and more 
fragile as compared with those who undergo surgical AVR 

The low valve thrombosis incidence rates and the risks of 
anticoagulation-related bleeding may not allow recommendation of 

routine use of anticoagulants after TAVR. 



 In practice, actual use of antithrombotics/anticoagulation 
following TAVR is highly variable and should be 

individualized. 

Prevention of thromboembolism in TAVR 

 Randomized trials are the best path forward to determine 
the balance between the efficacy and risks of 
antithrombotic treatment in this high risk population. 



6514245014_20151204 

TAVI case 
F85, admitted for Fc IV heart failure,  

70 mmHg MPG, 111 mmHg PPG, AVA= 0.6cm2. 
 

6514245015_20151204 



TAVI case 
F85, admitted for Fc IV heart failure,  
Heavily calcified annulus and leaflets 

1015_20151208 OR T 1016_20151208 OR T 



TAVI case 
F85, admitted for Fc IV heart failure,  

Heavily calcified annulus and leaflets w/ AS and AR  

1027_20151208 OR T 1019_20151208 OR T 



TAVI case 
F85, admitted for Fc IV heart failure,  
A 27mm Lotus valve was deployed 



1093_20151208 OR T 1101_20151208 OR T 

TAVI case 
F85, admitted for Fc IV heart failure improved to Fc II,  
Good prosthesis function but mild to moderate PVL  

due to big annular calcium  



6514245016_20160503 

6 months later 
Progressive severe AR with Fc IV heart failure 



normal cups 

normal cups Thickened cups Thickened cups 

Suspected valve thrombosis with prolapse 

Anticoagulation ineffective 



3025_20160509 OR T 3039_20160509 OR T 

TAVI case 
F85, admitted for Fc IV heart failure,  

Prolapse of one leaflets with severe AR 



TAVI case 
F85, admitted for Fc IV heart failure,  

Another 27mm Lotus valve was deployed (Lotus-in-Lotus) 



4013_20160509 OR T 

TAVI case 
F85, admitted for Fc IV heart failure improved to Fc I-II,  

After Lotus-in-Lotus treatment 



Conclusions 

• THV thrombosis is a rare phenomenon that was detected with 
in the first 2 years after TAVI and usually presented with 
dyspnea and increased gradients.  

• Thrombosis should be suspected in cases of premature THV 
dysfunction, even if a thrombotic mass is not clearly detected. 

• Anticoagulation resulted in restoration of normal THV 
function within 2 months of treatment, and should be 
considered the treatment of choice when THV thrombosis is 
suspected, even in patients without visible thrombus on 
echocardiography. 

• Valve in valve or surgery may be needed for those who 
anticoagulation is ineffective or contra-indicated. 

 

 




