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The most common sustained arrhythmia in clinical 
practice is atrial fibrillation (AF),1,2 affecting 2-4% of the 
adult population worldwide. It is even more frequent with 
aging, with almost 10% prevalence in individuals older than 
80.1 Current estimates state that one in every three adults 
aged 55 years will develop AF during their lifetime, leading 
to substantial healthcare and economic burden.2 Clinical 
issues relate primarily to thromboembolic events (TE) and 
arrhythmic symptoms, both central targets while managing 
patients with AF.1,2

Overall, atrial fibrillation confers a 2-5-fold escalated 
risk of TE, which is not evenly distributed, depending 
on unique modifiers.2 Important risk factors abridged 
in the CHA2DS2-VASc score – Congestive heart failure, 
Hypertension, Age ≥75 years, Diabetes, Stroke/TIA, 
Vascular disease, Age 65-74 years, Sex (female) – may 
predict stroke risk, consistently mitigated in almost 70% by 
proper anticoagulation. Vitamin K antagonists (VKAs) were 
the only oral anticoagulants available for over half a century. 
From 2009 to 2013, pivotal randomized controlled trials 
acquainted the scientific community with the new/direct 
oral anticoagulants (DOACs).3-6 These drugs not only held 
similar efficacy to VKA in preventing thromboembolic events 
but also had a better safety profile against major bleeding – 
notably intracranial hemorrhage – and a more predictable 
pharmacokinetic and pharmacodynamic profile, ruling out 
the need for routine laboratory monitoring.7 However, the 
applicability of DOACs in off-label backgrounds, including 
stroke prevention during rhythm control interventions, 
remained unclear for many years.

Encompassing treatments such as cardioversion, 
antiarrhythmics and catheter ablation, the rhythm control 
strategy comprises efforts to restore and maintain sinus 
rhythm in patients with AF.2 This approach has formal 
indications for reducing symptoms and improving quality of 
life after failure or intolerance to class I or III antiarrhythmic 

drugs.2 Nowadays, there is a trend toward an early 
indication of rhythm control procedures, trying to avoid 
atrial remodeling and postpone AF progression.1,2 AF 
cardioversion and catheter ablation may precipitate TE events 
by dislodgement of pre-existing thrombi or different de novo 
thrombus formation mechanisms, such as atrial stunning and 
adherence to the ablation’s equipment thrombogenic surface 
or ablation sites with endothelial disruption.2,8 Hence, the 
presence of cardiac thrombi contraindicates cardioversion 
and ablation procedures.9 In AF lasting more than 48 hours, 
the periprocedural thromboembolic risk may reach 5-7% 
without adequate prophylaxis.8,10 

Most AF-related thromboemboli stem from the left atrial 
(LA) appendage.8,10 However, the reported prevalence 
of LA-thrombi varies significantly, from 0.6% to 27%, 
depending on population characteristics and treatment 
status.8,10 VKAs, within adequate time in the therapeutic 
range (INR 2.0-3.0) for at least three weeks before 
sinus rhythm restoration, effectively decrease the rates 
of stroke and thromboembolism.2 Sub-analyses of the 
randomized controlled trials RE-LY, ROCKET-AF and 
ARISTOTLE demonstrated that DOACs were also successful 
in this setting.2,7 Current guidelines, thus, recommend 
therapeutic oral anticoagulation with VKAs/DOACS for 
≥3 weeks before any rhythm control attempt.1,2,11-13  
If that is unfeasible, for urgency or practical reasons, pre-
procedural screening for LA thrombus with transoesophageal 
echocardiography (TOE) may be performed.2,13 However, 
the preprocedural anticoagulation period suggested in 
the guidelines was arbitrarily based on the assumed time 
needed for endothelialization or resolution of pre-existing 
AF thrombus.2 Moreover, these endorsements relied on trials 
examining periprocedural thromboembolic complications. 
Existing literature on LA thrombi prevalence in individuals 
receiving guideline-directed anticoagulation is scarce.9 Most 
observational studies reporting data on real-world experience 
are limited, lacking comparison between the diverse OACs 
or different posology in the same study and observance for 
confounders, like proper anticoagulation (sufficient period 
and adequate time within therapeutic range) before TOE.

The work of Marques et al.14 in ABC’s current edition 
added relevant insights into this field. The authors 
investigated the presence of left atrial thrombi and dense 
spontaneous contrast (DSC) in a retrospective unicentric 
cohort that included 354 patients undergoing TOE before 
direct current cardioversion or AF catheter ablation. All 
patients received ≥3 weeks of DOACs (Dabigatran 99, 
Rivaroxaban 222, and Apixaban 79). In this cohort, LA 
thrombi were present in 2.8% and DSC in 7.3% of the DOI: https://doi.org/10.36660/abc.20220663
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patients.14 LA thrombi and DSC were more frequent in 
individuals with more advanced age and higher CHA2DS2-
VASc scores, and those with left atrial enlargement and 
reduced left ventricular function.14 There was no statistically 
significant difference in LA thrombi, and DSC rates between 
the three tested DOACs.14 These reported data aligned with 
a recent meta-analysis including 14,653 individuals that 
found a non-negligible 3% prevalence of LA thrombus in 
anticoagulated patients with atrial fibrillation or atrial flutter, 
with increased odds for patients with non-paroxysmal atrial 

1.	 Magalhães LP, Figueiredo MJO, Cintra FD, Saad EB, Kuniyoshi RR, Menezes 
Lorga Filho A, et al. Executive Summary of the II Brazilian Guidelines for 
Atrial Fibrillation. Arq Bras Cardiol. 2016;107(6):501-8. doi: 10.5935/ 
abc.20160190. 

2.	 Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomström-Lundqvist 
C, et al. 2020 ESC Guidelines for the diagnosis and management of atrial 
fibrillation developed in collaboration with the European Association for 
Cardio-Thoracic Surgery (EACTS): The Task Force for the diagnosis and 
management of atrial fibrillation of the European Society of Cardiology (ESC) 
Developed with the special contribution of the European Heart Rhythm 
Association (EHRA) of the ESC. Eur Heart J. 2021;42(5):373-498. doi: 
10.1093/eurheartj/ehaa612. 

3.	 Camm AJ. The RE-LY study: Randomized Evaluation of Long-term 
ant icoagulant  therapY:  dabigat ran vs .  war far in.  Eur  Heart  J. 
2009;30(21):2554-5. DOI: 10.1093/eurheartj/ehp384 

4.	 Investigators RAS. Rivaroxaban-once daily, oral, direct factor Xa inhibition 
compared with vitamin K antagonism for prevention of stroke and Embolism 
Trial in Atrial Fibrillation: rationale and design of the ROCKET AF study. Am 
Heart J. 2010;159(3):340-7.e1. DOI: 10.1016/j.ahj.2009.11.025 

5.	 Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, et 
al. Apixaban versus warfarin in patients with atrial fibrillation. N Engl J Med. 
2011;365(11):981-92. DOI: 10.1056/NEJMoa1107039 

6.	 Giugliano RP, Ruff CT, Braunwald E, Murphy SA, Wiviott SD, Halperin JL, et 
al. Edoxaban versus Warfarin in Patients with Atrial Fibrillation. N Engl J Med. 
2013;369(22):2)(3-104. doi: 10.1056/NEJMoa1310907. 

7.	 Coppola G, Manno G, Mignano A, Luparelli M, Zarcone A, Novo G, et al. 
Management of Direct Oral Anticoagulants in Patients with Atrial Fibrillation 
Undergoing Cardioversion. Medicina (Kaunas). 2019;55(10):660. doi: 
10.3390/medicina55100660. 

8.	 Zhan Y, Joza J, Al Rawahi M, Barbosa RS, Samuel M, Bernier M, et al. 
Assessment and Management of the Left Atrial Appendage Thrombus in 

Patients With Nonvalvular Atrial Fibrillation. Can J Cardiol. 2018;34(3):252-
61. doi: 10.1016/j.cjca.2017.12.008. 

9.	 Lurie A, Wang J, Hinnegan KJ, McIntyre WF, Belley-Côté EP, Amit G, et al. 
Prevalence of Left Atrial Thrombus in Anticoagulated Patients With Atrial 
Fibrillation. J Am Coll Cardiol. 2021;77(23):2875-86. doi: 10.1016/j.
jacc.2021.04.036. 

10.	 Kawabata M, Goya M, Sasaki T, Maeda S, Shirai Y, Nishimura T, et al. Left 
Atrial Appendage Thrombi Formation in Japanese Non-Valvular Atrial 
Fibrillation Patients During Anticoagulation Therapy - Warfarin vs. Direct 
Oral Anticoagulants. Circ J. 2017;81(5):645-51. DOI: 10.1253/ circj.
CJ-16-1089 

11.	 Andrade JG, Verma A, Mitchell LB, Parkash R, Leblanc K, Atzema C, et al. 
2018 Focused Update of the Canadian Cardiovascular Society Guidelines for 
the Management of Atrial Fibrillation. Can J Cardiol. 2018;34(11):1371-92. 
doi: 10.1016/j.cjca.2018.08.026. 

12.	 Calkins H, Hindricks G, Cappato R, Kim YH, Saad EB, Aguinaga L, et al. 2017 
HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus statement on catheter 
and surgical ablation of atrial fibrillation: Executive summary. J Arrhythm. 
2017;33(5):369-409. doi: 10.1016/j.joa.2017.08.001 

13.	 January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland JC, et 
al. 2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ ACC/HRS 
Guideline for the Management of Patients With Atrial Fibrillation: A 
Report of the American College of Cardiology/American Heart Association 
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society 
in Collaboration With the Society of Thoracic Surgeons. Circulation. 
2019;140(2):e125-e51. doi: 10.1161/ CIR.0000000000000665 

14.	 Marques T, Darrieux F, Gouvea F, Carambone L, Lindoso AP, Lage J, 
et al. Trombo atrial esquerdo e contraste espontâneo denso no uso 
de anticoagulante oral de ação direta em fibrilação atrial. Arq Bras 
Cardiol.2022; ahead print PP-00.

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

fibrillation and a CHA2DS2-VASc score ≥3, irrespective of 
the OAC used.9,14

In essence, continued oral anticoagulation yields low 
periprocedural stroke rates, which are similar to all available 
OACs.2 However, along with the existing knowledge, 
Marques et al. demonstrated that, despite adequate 
anticoagulation, some patients may still present LA thrombi 
and DSC,14 suggesting the need for more individualized and 
risk-based use of TOE to improve the safety of rhythm control 
interventions in patients with AF.
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