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Introduction

• Thrombus in patient with Atrial fibrillation (AF)

• A common source of cardio-embolic stroke 1)

• 10 % of patients with AF: thrombus formation

• 90 % of thrombi in Left atrium (LA): Left atrial appendage (LAA) 2)

1) Watson, Lancet 2009;373:155-66.
2) Al Saady NM, Heart 1999;82:547-54

Adapted from Watson, Lancet 2009;373:155-66.



Introduction

• Sludge within the LAA 

• A dynamic, viscid, layered echo-density without a discrete mass, 

visualized throughout cardiac cycle

• Association with thromboembolic events, all-cause mortality 3)

3) Boris S, J Am Soc Echocardiogr 2014 Nov;27(11):1176-83

Adapted from Boris S, J Am Soc Echocardiogr 2014 Nov;27(11):1176-83



Introduction

• Transesophageal echocardiogram (TEE) 

• The gold standard for detecting the presence of LA/LAA thrombi

• TEE before cardioversion and catheter ablation

 Minimize the risk of peri-procedural stroke

• Cardiac computed tomography (CT)

• A meta-analysis: 19 studies with a total of 2,955 patients

• Sensitivity 96% / Specificity 92%

• Negative predictive value 99% (whereas PPV 41%) 4)

4) Romero J, Circ Cardiovasc Imaging 2013;6:185-194.



Introduction

• The current guidelines for LA/LAA thrombi

• Vitamin K antagonist (VKA) therapy for 3 weeks

• INR range: 2.0 - 3.0

• A follow-up TEE assessment for 3-4 weeks 5)

• Limited reports about New oral anticoagulant (NOAC) 

usage for LA/LAA thrombi

5) Kirchhof P et al, Eur J Cardiothorac Surg 2016;50:e1-e88

Adapted from Lee, J Stroke Cerebrovas dis, 2019;28(1):90-96



Introduction

• The aim of this study

• To compare the efficacy and safety on the resolution of LA/LAA 

thrombi between VKA (e.g. Warfarin) and NOACs



Methods

• Patients and Groups

• From January 2001 to June 2018

• TEE: A total of 4,868 patients

• Thrombus or Sludge within LA/LAA: 82 patients

• Follow-up imaging study: 47 patients

- TEE (n = 45), Cardiac CT (n = 2)

• Exclusion criteria

• Mechanic or prosthetic valve disease

• Intra-cardiac operation after TEE

(e.g. MAZE operation, Thrombectomy)

• Without anticoagulation



Methods

Figure 1. Study flow diagram. TEE: transesophageal

echocardiogram, LA: left atrium, LAA: left atrial appendage, 

CT: computed tomography, NOAC: new oral anticoagulant 

LA or LAA thrombus
N = 82
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Methods

• Study Endpoints

• The Primary Endpoints:

- LA/LAA thrombi and sludge resolution

• The Secondary Endpoints: 

- Time to resolution

- 1-year f/u period: embolic, bleeding, all-cause mortality

• Statistical Analysis

• T-test or Mann-Whitney U test for continuous variables

• Chi-square test or Fisher's exact test for categorical variables

• SPSS 25.0



Baseline characteristics



Results

A B

Figure 2. Images from a 57-year-old man with atrial fibrillation. (A) TEE image demonstrates a echo-

genic thrombus (arrow) in the LAA. (B) Axial early-phase cardiac CT image 24-day later after NOAC 

displays no filling defect (arrow) in the LAA. TEE: transesophageal echocardiography, LAA: left atrial 

appendage, CT: computed tomography, NOAC: New oral anticoagulant



Results

A B

Figure 3. Images from a 48-year-old man with atrial fibrillation. (A) TEE image reveals a echogenic 

thrombus (arrow) in the LAA. (B) 27 days later with warfarin, Follow-up TEE shows partially 

decreased size of thrombus (arrow) in the LAA. TEE: transesophageal echocardiography, LAA: left 

atrial appendage



Results

Figure 4. Comparisons of thrombus resolution rate, thrombus size, time to first follow-up, 

and time to thrombus resolution between Warfarin and NOAC group.



Results

• 1-year outcomes

• No significant difference between two groups

• NOAC: 1 stroke, no bleeding and no all-cause mortality

Figure 5. Comparisons of 1-year outcomes between Warfarin and NOAC group



Discussion

• Similar thrombus resolution rates between two groups

• NOAC: shorter time for resolution

• During follow-up period

• No significant difference about adverse event 

• 1 stroke event in NOAC group (3 in Warfarin)

• No bleeding and all-cause mortality in NOAC group



Limitation

• Difficulty to maintain optimal dosage of Warfarin

• Time in therapeutic range (%): 45.8 ± 28.6

• Patients (n=6) with sinus rhythm in Warfarin group

• Atrial fibrillation ∝ Thrombus formation

• Follow-up TEE: 54.8% (45/82)

• Cardiac CT for follow-up imaging study

• Only on patients with thrombus, not on sludge

• Negative predictive value: 99-100%



Conclusion

• NOAC has advantages on Warfarin.

• More predictable anticoagulant response

• Shorter time for resolution

• Without increasing adverse event

• NOAC could be a potential option for treatment of 

LA/LAA thrombus in real-world practice.

• Prospective, multicenter studies are needed in the future.



Thank you for your attention !


