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INTRODUCTION

Transcatheter heart valve (THV) thrombosis is a rare condition. Data
on the appropriate management of severe cases are scarce. We report
a case of severe thrombosis of a SAPIEN XT valve (Edwards
Lifesciences, Irvine, CA) successfully treated with anticoagulation.

CASE PRESENTATION

An 82-year-old man underwent transfemoral transcatheter aortic
valve replacement (TAVR) for severe symptomatic aortic stenosis
with a 29-mm SAPIEN XT prosthesis with excellent results. On post-
operative day 2, the patient suffered an anteroseptal ST-segment
elevation myocardial infarction and was treated with a drug-eluting
stent to the proximal left anterior descending artery. A week later, a
stroke secondary to an apical thrombus occurred.

Eighteen months after TAVR, while on aspirin monotherapy, the
patient consulted for recent-onset exertional angina. A loud late-
peaking systolic aortic murmur with a decreased second heart sound
was heard. Transthoracic echocardiography revealed a dense mobile
mass measuring 1.5 cm in the left ventricular outflow tract, presum-
ably attached to the prosthesis, associated with severely elevated
mean gradient (71 mm Hg; dimensionless velocity index, 0.17;
Figure 1A and Figure 2A; Video 1). A transesophageal echocardio-
gram confirmed the presence of a large burden of hypoechogenic
material consistent with thrombus diffusely apposed to the ventricu-
lar side of the leaflets (Figure 3A, arrowheads; Video 2) resulting in
severe opening restriction (aortic valve area by three-dimensional
guided planimetry = 0.44 cm2; Figure 3B; Video 3).

After 8 days of systemic anticoagulation (intravenous heparin
and then warfarin, international normalized ratio 2.0-3.0), the patient
remained clinically stable but the gradient was unchanged. While
surgical aortic valve replacement was contemplated, it was the
consensus of the heart team to first attempt medical management
with anticoagulation in addition to the low-dose aspirin. At 3-month
follow-up, the control transthoracic echocardiogram showed resolu-
tion of the mass in the left ventricular outflow tract and near normal-
ization of transprosthetic gradients (mean gradient, 15 mm Hg;
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Figure 1B, Figure 2B; Video 4), with resolution of symptoms. This pa-
tient will remain on lifelong warfarin and low-dose aspirin.
DISCUSSION

Clinically significant THV thrombosis is a rare complication, and its
incidence is uncertain.1 To date, most studies describing THV throm-
bosis are case series and retrospective reports. Notably, no case of
THV thrombosis occurred in the PARTNER and Corevalve trials.2-4

A 2015 systematic review found a total of 11 publications with 16 pa-
tients (median time, 6 months post-TAVR).5 Out of the 16 patients, 13
received warfarin, which restored the mean transprosthetic gradient
to baseline within 2 months in all, while three patients were treated
with surgery.

Subsequently, Latib et al. published in 2015 the largest retro-
spective study with an incidence of TVH thrombosis of 0.6%
(26 over 4,266 TAVR patients; median time to THV thrombosis,
181 days, all within 2 years from TAVR; mean gradient,
40.5 6 14 mm Hg).6 Twenty-three patients were treated with an-
ticoagulation, resulting in restoration of normal THV function in
all within 2 months.

In a study of 405 TAVR patients, Hansson et al. reported 28 (7%)
cases of THV thrombosis detected by contrast-enhanced multidetec-
tor computed tomography.7 Of these, 23 were subclinical and five
presented as clinically overtly obstructive (1% of the cohort for the
latter, all within 1 year from TAVR; mean gradient, 21 6 6 mm Hg).
Four out of these five patients were treated with anticoagulation, three
with success and one patient died at follow-up, however, the cause of
death was not specified and there was no follow-up imaging study
data so it is unclear whether that patient failed to respond to anticoa-
gulation.

While clinically significant THV thrombosis seems to be a rare
event, multidetector computed tomography studies in patients af-
ter TAVR implantation such as the report from Hansson et al.
have shown a high rate of subclinical thrombosis, ranging from
4% to 40%.7-10 Patients taking warfarin appear to be at lower
risk, and treatment with warfarin results in resolution in 81%-
100% of cases.7-10 The majority of patients with subclinical throm-
bosis are asymptomatic and have similar or only slightly increased
transprosthetic gradients, so the clinical significance of subclinical
thrombosis diagnosed by multidetector computed tomography is
uncertain. In one report, subclinical thrombosis was possibly
linked with higher stroke events.9 The best anticoagulation/anti-
platelet regimen after TAVR is unknown. The ongoing GALILEO
(NCT02556203, which compares rivaroxaban + aspirin for
3 months followed by rivaroxaban alone vs aspirin + clopidogrel
for 3 months followed by aspirin alone) and POPular-TAVI trials
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Figure 1 Two-dimensional still frames of THV thrombosis. (A) TTE apical five-chamber view at baseline. There is a mass in the left
ventricular outflow tract (arrow). (B) TTE at 3-month follow-up. Magnified apical five-chamber view showing resolution of the mass
in the left ventricular outflow tract. Ao, Aorta; LV, left ventricle; TTE, transthoracic echocardiography.

Figure 2 Transprosthetic gradients. (A) TTE at baseline. Continuous-wave Doppler in the apical five-chamber view showing very high
transprosthetic gradients (peak gradient, 104 mm Hg; mean gradient, 71 mm Hg). (B) TTE at 3-month follow-up. Continuous-wave
Doppler in the apical five-chamber view showing almost complete resolution of high transprosthetic gradients, with a residual
mean gradient of 15 mm Hg. TTE, Transthoracic echocardiography.

Figure 3 Echocardiographic images of THV thrombosis (A) TEE. Two-dimensional midesophageal view of the aortic valve at 120�

confirmed a large burden of hypoechogenic material consistent with thrombus diffusely apposed to the ventricular side of the leaflets
(arrowheads). (B) Three-dimensional midesophageal short-axis view of the prosthetic aortic valve showed severely reduced opening.
TEE, Transesophageal echocardiography. Ao, aorta.
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(NCT02247128, which compares aspirin monotherapy to dual an-
tiplatelet therapy in the first 3 months followed by aspirin mono-
therapy in both groups) will help to elucidate this important
clinical question.

We present a unique case of late THV thrombosis with extremely
high gradients and large diffuse thrombotic leaflet apposition. This
case is unusual as it was particularly severe. This patient failed to
improve after 1 week of anticoagulation; however, he ultimately
showed good response to anticoagulation after 3 months, avoiding
the need for a high-risk open-heart surgery. Scarce data exist on the
expected early response to anticoagulation.
CONCLUSIONS

We report on a patient with late THV thrombosis and very severe pros-
thetic obstruction that ultimately showed resolution after 3 months of
warfarin therapy. Systemic anticoagulation remains the treatment of
choice for THV thrombosis. A trial of 2-3months of systemic anticoagu-
lation should be tried before considering failure to treatment. To our
knowledge, there is no published case of clinically significant THV
thrombosis that failed to respond to anticoagulation. THV thrombosis
should be suspected in any patient with THVand unexplained elevated
transprosthetic gradients, particularly within 2 years of implantation.

https://clinicaltrials.gov/ct2/show/NCT02247128
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SUPPLEMENTARY DATA

Supplementary data related to this article can be found at http://dx.
doi.org/10.1016/j.case.2017.01.011.
REFERENCES

1. Dangas GD, Weitz JI, Giustino G, Makkar R, Mehran R. Prosthetic heart
valve thrombosis. J Am Coll Cardiol 2016;68:2670-89.

2. Kapadia SR, Leon MB, Makkar RR, Tuzcu EM, Svensson LG, Kodali S,
et al. 5-year outcomes of transcatheter aortic valve replacement com-
pared with standard treatment for patients with inoperable aortic steno-
sis (PARTNER 1): a randomised controlled trial. Lancet 2015;385:
2485-91.

3. Mack MJ, Leon MB, Smith CR, Miller DC, Moses JW, Tuzcu EM, et al. 5-
year outcomes of transcatheter aortic valve replacement or surgical
aortic valve replacement for high surgical risk patients with aortic steno-
sis (PARTNER 1): a randomised controlled trial. Lancet 2015;385:
2477-84.

4. Reardon MJ, Adams DH, Kleiman NS, Yakubov SJ, Coselli JS, Deeb GM,
et al. 2-year outcomes in patients undergoing surgical or self-expanding
transcatheter aortic valve replacement. J Am Coll Cardiol 2015;66:
113-21.

5. Cordoba-Soriano JG, Puri R, Amat-Santos I, Ribeiro HB, Abdul-Jawad
Altisent O, del Trigo M, et al. Valve thrombosis following transcatheter
aortic valve implantation: a systematic review. Revista Espanola de Cardi-
ologia (English ed) 2015;68:198-204.

6. Latib A, Naganuma T, Abdel-WahabM, Danenberg H, Cota L, Barbanti M,
et al. Treatment and clinical outcomes of transcatheter heart valve throm-
bosis. Circ Cardiovasc Interv 2015;8:e001779.

7. Hansson NC, Grove EL, Andersen HR, Leipsic J, Mathiassen ON,
Jensen JM, et al. Transcatheter aortic valve thrombosis: incidence, predispos-
ing factors, and clinical implications. J Am Coll Cardiol 2016;68:2059-69.

8. Leetmaa T, Hansson NC, Leipsic J, Jensen K, Poulsen SH, Andersen HR,
et al. Early aortic transcatheter heart valve thrombosis: diagnostic value of
contrast-enhanced multidetector computed tomography. Circ Cardio-
vasc Interv 2015;8:e001596.

9. Makkar RR, Fontana G, Jilaihawi H, Chakravarty T, Kofoed KF, de
Backer O, et al. Possible subclinical leaflet thrombosis in bioprosthetic
aortic valves. New Engl J Med 2015;373:2015-24.

10. Pache G, Schoechlin S, Blanke P, Dorfs S, Jander N, Arepalli CD, et al. Early
hypo-attenuated leaflet thickening in balloon-expandable transcatheter
aortic heart valves. Eur Heart J 2016;37:2263-71.

http://dx.doi.org/10.1016/j.case.2017.01.011
http://dx.doi.org/10.1016/j.case.2017.01.011
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref1
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref1
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref2
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref2
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref2
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref2
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref2
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref3
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref3
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref3
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref3
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref3
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref4
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref4
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref4
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref4
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref5
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref5
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref5
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref5
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref6
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref6
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref6
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref7
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref7
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref7
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref8
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref8
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref8
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref8
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref9
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref9
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref9
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref10
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref10
http://refhub.elsevier.com/S2468-6441(16)30053-6/sref10

	A Case of Severe Late Transcatheter Heart Valve Thrombosis with Successful Response to Anticoagulation
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Supplementary data
	References


