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Uncommon late complication after transcatheter aortic valve implantation
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Case report

A 70-year-old caucasian male was admitted for elective 
aortic valve replacement (AVR) because of severe, 
symp tom atic aortic stenosis. Preoperative trans-
thoracic echocardiography (TTE) showed a concentric 
hypertrophic left ventricle with preserved left ven-
tricular ejection fraction (EF 65%) and a severely calci-
fied aortic valve with a maximum pressure gradient 
(PG) of 82 mm Hg and a mean PG of 52 mm Hg. The pre-
operative left and right heart catheterisation revealed 
a mean PG of 54 mm Hg and an aortic valve area (AVA, 
according to the Gorlin Equation) of 0.74 cm2. Prepro-
cedural coronary angio graphy revealed only minor 
coronary artery disease. The EuroSCORE II was 2.15% 
and the STS score for mortality was 1.11%. Owing to a 

Figure 1: Transoesophageal echocardiography views of the prosthetic aortic valve before starting anticoagulation (short axis [A] and long axis [B]).
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Summary

Late valve thrombosis is uncommon after trans catheter aortic valve im-

plantation. Herein, we  describe such a complication after transcatheter 

aortic valve implantation of an Edwards SAPIEN XT aortic bioprosthesis 

valve.
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heavily calcified ascending aorta and peripheral vascu-
lar disease, the patient was scheduled for transcatheter 
aortic valve implantation (TAVI) via a transapical 
 approach.
Transcatheter aortic valve implantation was success-
fully performed with a 29 mm, Edwards SAPIEN XT bio-
prosthesis (Edwards Lifesciences Corp., Irvine, CA, USA). 
After an  uneventful postoperative period, the patient 
was discharged on day 10 on aspirin and clopi dogrel 
and advised to stop the clopidogrel after 3 months. Dis-
charge TTE showed normal function of the aortic valve 
prosthesis with a mean PG of 9 mm Hg and no para-
valvular regurgitation. TTE performed at 3-month fol-
low-up revealed normal function of the  bioprosthetic 
aortic valve with a mean PG of 10 mm Hg. Because of a 
transient ischaemic attack (TIA) 7 months after TAVI 
the antiplatelet therapy was changed from aspirin to 
clopidogrel monotherapy. Thirteen months after TAVI 
the patient suddenly became symptomatic, with dysp-
noea (New York Heart Association [NYHA] functional 
class III) and angina pectoris (Canadian Cardiovascular 
Society [CCS] functional class II). TTE revealed thick-
ened cusps of the aortic valve prosthesis, a mean PG of 
57 mm Hg, and an AVA (2D planimetry) of 0.7 cm2. 
These findings were confirmed by a transoesophageal 
echocardiography (TEE), where a homogeneous thick-
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ening of all three cusps of the aortic valve prosthesis 
with significant reduced mobility was observed (figs 1 
and 2). Obstructive valve thrombosis was suspected 
and oral anticoagulation was initiated. In accordance 
with the consensus document of the European Society 
of Cardiology on the management of valvular heart 
disease [1] unfractioned intravenous heparin and a vita-
min K antagonist (VKA) were started and heparin was 
stopped after 8 days when the patient’s international 
normalised ratio (INR) was 2.34. The antiplatelet ther-
apy with clopidogrel was continued. Over the next few 
days the patient’s symptoms improved rapidly and no 
more dyspnoea or angina pectoris occurred. The 
 patient was discharged on day 8 on a VKA and clopi-
dogrel.

At a follow-up visit 9 weeks later the patient remained 
asymptomatic. TTE showed completely restored func-
tion of the aortic valve prosthesis with a significant re-
duction of the mean PG to 18 mm Hg. In addition, TEE 
showed only a minimal residual thickening of the 
cusps and no more restriction of the cusp excursion 
(figs 3 and 4). Five months later at a further follow-up 
visit the mean PG remained at 17 mm Hg.

Discussion

Thrombotic obstruction of a bioprosthesis aortic valve 
is a rare complication after transcatheter aortic valve 
implantation. Edwards SAPIEN transcatheter aortic 
valve prostheses have been implanted since 2007 [2] 
and consist of a cobalt chromium frame with bovine 
pericardial tissue valves [3]. To date, there have been 
only 12 reports concerning thrombotic obstruction of 
Edwards SAPIEN transcatheter aortic valve prostheses 
in 18 patients so far (table 1) [4–16]. A recent retrospec-
tive multicentre study reported valve thrombosis after 
transcatheter aortic valve implantation in 26 of 4 266 
patients (0.61%). In 20 patients valve thrombosis oc-
curred in the Edwards SAPIEN cohort, in 6 patients 
valve thrombosis occurred in the Medtronic CoreValve 
(Medtronic PLC, Dublin, Ireland) cohort [17]. In a sin-
gle-centre cohort after TAVI (Edwards SAPIEN and 
Medtronic CoreValve) prosthetic valve thrombosis was 
found in 2 of 130 patients (2.7%) at 1 year [18].
Although the description of the appearance varies, 
there seem to be two different morphologies to be dis-
tinguished in thrombotic bioprosthesis valve obstruc-
tion: a definite thrombus inhibiting normal movement 
of the leaflets, or thrombotic thickening of the cusps 
resulting in reduced mobility of the leaflets. Latib et al. 

Figure 2: Continuous-wave Doppler of the prosthetic aortic valve before starting 

 anticoagulation.

Figure 3: Transoesophageal echocardiography views of the prosthetic aortic valve after starting anticoagulation (short axis [A] and long axis [B]).
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[17] found thickened leaflets or thrombotic apposition 
in leaflets in 20 (77%) patients and a thrombotic mass 
on the leaflets in 6 (23%) patients. Most of the cases 
 occurred within the first year after implantation, with 
a median time of 181 days after implantation [17].

There are several pathophysiological mechanisms pos-
sibly related to restenosis after transcatheter aortic 
valve implantation. Leaflet fracture during crimping 
or implantation, geometric deformation of the annulus 
of the implanted valve due to oversizing, and valve 
thrombosis. Nonetheless histological changes with 
fragmentation and disruption of collagen fibres have 
been  described [19]. Furthermore, valve endocarditis 
and coagulation disorders should be considered. In-
adequate antiplatelet therapy may also have an impact 
on the occurrence of valve thrombosis. In the present 
case, no signs of structural damage of the valve were 
present and no transvalvular or paravalvular leakage 
was seen. There were no signs of infection. Dual anti-
platelet therapy (DAPT) with aspirin (prescribed indefi-
nitely) and clopidogrel (prescribed for 3 months) was 
given, although after 7 months antiplatelet therapy 
was switched from aspirin to clopidogrel as a result of 
a TIA.  Resistance to clopidogrel with high platelet reac-
tivity index was not excluded. Switching to clopidogrel 
mono therapy was possibly an incriminating factor for 
valve thrombosis either through clopidogrel resist-
ance or by simply not offering as good protection as as-

Table 1: Cases of Edwards SAPIEN bioprosthesis valve thrombosis reported in the literature.

Author Age/sex Valvulopathy Approach Bioprosthesis 
size (mm)

Postinterventional antiplate-
let therapy

Time from 
surgery

Treatment

Pache et al. [4] 86/M Severe AS TF 29 DAPT 7 days OAT

Trepels et al. [5] 84/W Severe AS TA 23 DAPT for 6 weeks 8 months Valve replacement

Cota et al. [6] 80/W Severe AS NR 23 DAPT 10 months OAT

Cota et al. [6] 81/M Aortic bioprosthe-
sis dysfunction

NR 23 NR 4 months OAT

Cota et al. [6] 74/W Severe AS NR 26 DAPT 2 months OAT

Kefer et al. [7] 78/M NR TA 26 DAPT for 1 month, then aspirin 4 months Heparin followed 
by OAT

Greason et al. [8] 74/W Severe AS TF 23 Aspirin 2 weeks Valve replace-
ment, then OAT

Pingpoh et al. [9] 77/M Severe AS NR 29 NR 7 months Valve replacement

Leetmaa et al. [10] NR NR TA 29 DAPT for 4 weeks, then 
antiplatelet monotherapy (NR)

4 months NR

Leetmaa et al. [10] NR NR TA 29 DAPT for 4 weeks, then 
antiplatelet monotherapy (NR)

3 months NR

Descoux et al. [11] 82/NR Severe AS TF 26 DAPT 5 months OAT

Orbach et al. [12] 81/M NR NR 26 DAPT, then aspirin 21 months OAT

Tay et al. [13] 66/M Severe AS NR 23 DAPT 3 days Heparin

Tay et al. [13] 77/W Rheumatic mitral 
stenosis

TA 26 DAPT 1 month OAT

Pergolini et al. [14] 87/M Severe AS TA 29 DAPT for 3 months, followed 
by aspirin for 4 months, then 
clopidogrel reinstituted

8 months OAT

Latib et al. [15] 83/M Severe AS TF 26 DAPT 6 months OAT

Latib et al. [15] 81/M Severe AS TF NR DAPT for 3 months, then aspirin 15 months OAT

Latib et al. [15] 83/M Severe AS TF 26 NR 2 years OAT

AS = aortic stenosis; NR = not reported; TA = transapical; TF = transfemoral; DAPT = dual antiplatelet therapy; OAT = oral anticoagulant therapy.

Figure 4: Continuous-wave Doppler of the prosthetic aortic valve after starting 

 anticoagulation.
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pirin monotherapy. Compliance with medical therapy 
was good. Evidence concerning antiplatelet therapy in 
trans catheter aortic valve implantation is scarce and 
is historically based on the management of coronary 
stenting. In the AHA/ACC Guidelines for Management of 
Patients with Valvular Heart Disease 2014 [20] DAPT 
with aspirin (indefinitely continued) and clopidogrel 
(continued for 6 months) is rated as reasonable (Class 
IIb, Evidence level C). In the present case, administration 
of anticoagulation completely restored the function of 
the bioprosthesis as it did in most of the cases reported 
in literature. In three cases surgical replacement with a 
conventional aortic valve bioprosthesis was required 
[5, 8, 9]. The optimal duration of anticoagulant therapy 
in absence of a clear cause for valve thrombosis is un-
known. In most cases reported in literature, anticoagu-
lant therapy was continued indefinitely. Antic oagulant 
therapy resulted in a significant decrease of the aortic 
pressure gradient within 2 months in 88% of patients 
with valve thrombosis [17].
Oversizing of the implanted bioprosthesis valve could 
be a risk factor for valve thrombosis due to injury to 
the pericardial tissue of the valve. In this patient, mean 
annulus diameter measured with multislice computed 

tomography was 24 mm. According to sizing recom-
mendations for the Edwards SAPIEN XT valve, a 26 mm 
valve is recommended, although 24 mm is the upper 
limit for this size [21]. After balloon valvuloplasty with 
a 25 mm Edwards balloon, the decision was made to 
implant a 29 mm valve. So oversizing could play a role 
in the present case.
In summary, in the case of restenosis occurring after 
transcatheter aortic valve implantation, it is necessary 
to consider the appearance of the valve prosthesis 
 together with the possible pathophysiological mecha-
nisms when deciding the best treatment strategies. 
Larger studies with longer follow-up are needed to 
demonstrate the frequency and the best management 
strat egies of patients presenting with obstructive 
valve thrombosis following transcatheter aortic valve 
implantation.
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