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Anticoagulants pericardioversion 

Moreyra E et al. Am Heart J 1995; 129: 71-5 

Anticoagulants pericardioversion 

Patients undergoing elective cardioversion 
recruited in 18 observational studies (n. 3271) 

Patients Stroke/SE 
Patients receiving peri CV 
anticoagulants = 1221 

0.3% 

Patients not receiving 
anticoagulants = 2050 

2% 

RR 0.16 (95% CI, 0.05 – 0.48) 
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Anticoagulants pericardioversion 

Highest risk of 
stroke post 
CV 

First 72 h ↑↑ 
 
Still present 
within the first 
10 dd 

Retrospective 
data from 
observational 
studies (1998) 

flutter was �2 days in 3 patients, 3 days to 1 month in
21 patients, �1 month in 42 patients, and not stated in
26 patients. Eleven patients were receiving anticoag-
ulation therapy at the time of cardioversion, although
the duration and adequacy of anticoagulation was
usually not specified. A history of previous embolic
episodes was present in 9 patients.
The interval between cardioversion and thrombo-

embolic episodes ranged from �1 to 18 days (Figure
1). Of the 92 embolic events, 75 (82%) occurred
within 3 days, 88 (96%) within 1 week, and 90 (98%)
within 10 days of cardioversion. In the 2 remaining
patients, embolic episodes occurred on days 15 and
18. The patient with an embolus on day 15 had hy-
pertrophic cardiomyopathy and was found to have an
apical thrombus at autopsy, suggesting that the epi-
sode was unrelated to cardioversion. The patient with
an embolic episode on day 18 had a history of embo-
lism.

• • •
Our findings raise questions about the optimal du-

ration of anticoagulation after cardioversion. The
American College of Chest Physicians Consensus
Conference on Antithrombotic Therapy1 recom-
mended anticoagulation for 4 weeks after conversion
to sinus rhythm, because Doppler echocardiographic
studies showed a delay in return of atrial mechanical
function. However, the results of our study suggest
that a shorter duration of therapy may be feasible,
because embolic episodes after conversion rarely oc-
cur after day 10. Although mechanical atrial activity
may be delayed for up to 4 weeks after restoration of
sinus rhythm,3 this should not be the sole basis for
determining the duration of anticoagulation. This de-
cision should involve careful evaluation of the em-
bolic risk in each patient. Consideration should be
given to the duration of the arrhythmia, the patient’s
age, the presence or absence of structural heart dis-
ease, and the existence of high-risk conditions, such as
a history of embolus, mitral stenosis, or a mechanical
prosthetic valve. Patients in this latter group usually
require long-term anticoagulation.
It is often stated that anticoagulation is not needed

when the arrhythmia has been present for �2 days.
This was not the case in the present study. Embolic
episodes occurred in 3 patients with atrial fibrillation
of �2 days’ duration. None of these patients had
received anticoagulants.
This study was a retrospective review encompass-

ing a large number of studies with differing methods.
In addition, many important details, including the
duration of atrial fibrillation or flutter, the adequacy of
anticoagulation, the etiology of the arrhythmia, and
whether patients were lost to follow-up, were not
always clearly stated. Therefore, our findings do not
permit formulation of specific guidelines for antico-
agulation after cardioversion. Nevertheless, it appears
that 2 weeks of anticoagulation after conversion to
sinus rhythm may be sufficient, except in patients at
high risk of embolic events. Moreover, in patients at
risk of bleeding complications, an even shorter period
of anticoagulation may be considered, as 82% of em-
boli occurred within 72 hours and 96% within 1 week
of cardioversion. A definitive statement regarding the
duration of anticoagulant therapy after cardioversion
would require a prospective, randomized trial.

In conclusion, pooled data from 32 studies were
reviewed to assess the timing of thromboembolic
complications after electrical cardioversion of
atrial fibrillation or flutter. We found that 98% of
embolic episodes occurred within 10 days of car-
dioversion. These findings may have implications
regarding the duration of anticoagulant therapy
after conversion to sinus rhythm.
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FIGURE 1. Interval between cardioversion and thrombolic events
in 92 patients.
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From AF to sinus rhythm….. 

Kahn I A. Am Heart J 2003; 145: 787-794 

Atrial stunning: definition 

“ a transient depression of atrial and atrial-
appendage mechanical function after successful 
cardioversion of atrial fibrillation, compared with 
pre-cardioversion state” 

- It happens despite restoration of sinus rhythm 
- It involves both left atrium and left atrial appendage 
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Kahn I A. Am Heart J 2003; 145: 787-794 

Atrial stunning: characteristics 
It can be assessed with a 
number of echocardiographic 
and Doppler scanning 
studies: 
•  spontaneous 
echocardiography contrast 
• Transmural inflow velocity 
and time-velocity integral of 
A contraction (A-wave) 
• Atrial contribution in the 
total mitral inflow (atrial 
filling fraction) 
• LAA emptying and filling 
velocities 
 

It can be associated with 
 
 
•  TT electrical cardioversion 

•  Pharmacological 
cardioversion 

•  Internal electrical 
cardioversion 

• Spontaneous conversion 

12 
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Determinants of atrial stunning 

LA and LAA spontaneous echocardiography 
contrast (new or more evident) à 80% post CV 
LAA flow velocity reduction      à 53% post CV 

…….LA and LAA function improves progressively to the 
normal levels with time, when the SR is maintained! 

Duration of 
preceding AF 

Atrial  
size 

Underlying 
structural 

heart disease 

Kahn I A. Am Heart J 2003; 145: 787-794 

Cellular mechanisms of atrial stunning 
AS results from the changes in atrial myocardium 
that take place during Afib, not at the time of 
conversion…….. 

…….depletion of sarcomere, accumulation of glycogen, changes in 
mytochondrial shape and size, fragmentation of sarcoplasmic reticulum, 
dispersion of nuclear cromatin……fetal de-differentiation! 

Tachicardia-induced atrial 
cardiomyopathy 

Chronic atrial 
cytosolic calcium 

overload 

Atrial 
hybernation 

Atrial 
fibrosis 
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anticoagulation over the past 3 weeks, it is mandatory to explicitly
ask the patient about adherence over the last weeks and to docu-
ment the answer in their file. If in doubt about adherence, a TOE
should be performed prior to cardioversion under a NOAC.
Also, it has to be kept in mind that left atrial thrombi can also
form in spite of adequate long lasting oral anticoagulation with a
VKA or NOAC. Therefore, it remains an individual decision
whether to perform a cardioversion with or without prior TOE.
For this decision, the individual thrombo-embolic risk of a patient
according to the CHADS2 or CHA2DS2-VASc score can be consid-
ered: in 1.6–2.1% of therapeutically anticoagulated patients a TOE
prior to AF ablation revealed thrombi or sludge in the left atrium
and the risk of thrombus correlated with the CHADS2 score
(thrombus incidence ≤0.3% in CHADS2 ¼ 0 patients, thrombus in-
cidence .5% in CHADS2 ≥2 patients).241–243

Cardioverting atrial fibrillation of >48 h in
a patient not on non-vitamin K antagonist
oral anticoagulant
For the scenario of cardioversion in an AF patient that is not on
NOAC already, the X-VeRT study with rivaroxaban has been pre-
sented, and studies with the other NOACs are ongoing. In X-VeRT,
1504 AF patients with AF of .48 h or of unknown duration, sched-
uled for cardioversion, were prospectively randomized to receive

rivaroxaban or VKA in a 2:1 fashion.240 The cardioversion strategy
was either early (with TOE, or without TOE in case the patient was
known to be anticoagulated with VKA or NOAC for ≥3 weeks) or
delayed (with 3–8 weeks anticoagulation before cardioversion). In
the early group, the target was to cardiovert within 1–5 days after
randomization. In rivaroxaban patients, the drug was started at least
4 h before cardioversion. Four hundred and sixty-two
anticoagulation-naive patients entered the early strategy arm, of
whom 305 received rivaroxaban. The median time to cardioversion
was 1 day after randomization. There was no difference in ischaemic
or bleeding events between anticoagulant or timing groups. Note
that 64.7% of the entire early group underwent TOE, of whom
4.4% had an LA thrombus that precluded early cardioversion.
Therefore, a strategy with at least a single NOAC dose ≥4 h before
cardioversion is safe and effective in patients with AF of .48 h dur-
ation, provided that a TOE is performed prior to cardioversion.

Cardioverting atrial fibrillation of ≤48 h in
an anticoagulation-naive patient
X-VeRT did not provide information on whether intake of at least 1
pill of NOAC is a feasible strategy in patients with AF of ≤48 h dur-
ation, who are currently often cardioverted after a single dose of
LMWH (with continuation of anticoagulation for ≥4 weeks later
on, especially when they have an elevated CHA2DS2-VASc score).

Figure 8 Cardioversion work-flow in AF patients treated with NOAC, depending on the duration of the arrhythmia and prior anticoagulation.
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Dabigatran versus warfarin in  
patients with atrial fibrillation: an analysis 
of patients undergoing cardioversion 

This post hoc analysis aimed to determine the 30-day post-cardioversion 
stroke rates in patients treated with dabigatran etexilate compared with 
warfarin 
 
Cardioverted patients during the 3-year study period and 30 day post-
cardioversion stroke rates were analysed 
 
Exclusion of left atrial thrombus using transoesophageal 
echocardiography (TEE) pre-cardioversion was encouraged but not 
mandatory 

Circulation 2011; 123: 131 
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Stroke and systemic embolism 
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743 cardioversions in 540 patients 

JAAC 2014; 63: 1082 

Patients undergoing PCV/ECV/ablation:  
the ROCKET AF trial 

Piccini JP JAAC 2013 

Rivaroxaban 

Warfarin 

PCV 143; ECV 142; 
catheter ablation 79  



ANTICOAGULAZIONE:
attualità cliniche, di laboratorio e aspetti sociali

BOLOGNA, 21-22 GENNAIO 2016

X-VERT study design 

Ezekowitz MD et al. Am Heart J 2014;167:1998-2006  
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Conclusions 

  Cardioversion is associated with stroke/systemic embolism 
that usually occurs within the first 10 days 

  Thrombus formation is favored by the “atrial stunning 
phenomenon”, that occurs when sinus rhythm is achieved. 
It is related to many variables like the duration of AF, LA 
size, an underlying structural heart disease 

  Oral anticoagulants are recommended 3 weeks before and 
4 weeks after cardioversion (INR target 2.5, range 2-3) 

  Dabigatran etexilate as well as apixaban and rivaroxaban  
may be safe alternatives to warfarin for stroke prevention in 
patients undergoing cardioversion and have been approved 
by EMA Dabigatran etexilate is in clinical development and not licensed for 

clinical use in stroke prevention for patients with atrial fibrillation 


