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Introduction

Atrial flutter is a frequently observed
cardiac arrhythmia, almost as common as all
other regular combined supraventricular
tachycardias1. It is usually symptomatic,
with the most common symptom being pal-
pitations, due to the abrupt, striking increase
in the ventricular response rate2. In these
cases a quick interruption of the arrhythmia
is mandatory. Less often the ventricular re-
sponse rate is lower and symptoms are mod-
erate or absent. Thus, cardioversion is de-
layed for days and atrial flutter becomes
chronic. 

The true risk of thromboembolic events
after cardioversion of atrial flutter was not
addressed carefully. Nevertheless, throm-
boembolic events were thought to be rare and
less likely to occur after cardioversion of
atrial fibrillation3-8. So, current recommen-

dations by the American College of Chest
Physicians suggest that anticoagulation is
not required in the pericardioversion period
for patients with atrial flutter without a pre-
vious history of atrial fibrillation3. This ap-
proach has been discussed in recently pub-
lished studies9-13. These authors have sug-
gested that patients with atrial flutter are at
a substantially increased risk for throm-
boembolism, and have recommended full
anticoagulation for these patients. However,
oral anticoagulation could be hazardous by
itself. Bleeding is the most serious compli-
cation: annual incidence of major/fatal bleed-
ing is 1.35%14.

The aim of this study was to prospec-
tively evaluate if interruption of persistent
typical atrial flutter could be safely per-
formed without anticoagulation in a group of
patients at low risk for thromboembolic
events.
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Background. The true risk of thromboembolic events after cardioversion of atrial flutter was not
addressed carefully. Nevertheless, thromboembolic events were thought to be rare and less likely to
occur after cardioversion of atrial fibrillation. The aim of this study was to prospectively evaluate if
the interruption of persistent typical atrial flutter could be safely performed without anticoagulation
in a group of patients at low risk for thromboembolic events.

Methods. We studied 64 subjects selected among 138 consecutive patients with persistent typical
atrial flutter (minimal duration 72 hours) in whom a transesophageal atrial pacing was performed
in our electrophysiology laboratory from October 1994 to May 1999. Exclusion criteria included:
anticoagulation therapy during the previous 4 weeks; previous history of atrial fibrillation; recent
(< 1 month) myocardial infarction; history of thromboembolic events; left ventricular ejection frac-
tion < 40%; presence of moderate or severe mitral regurgitation or stenosis; induction of sustained
(> 6 hours) atrial fibrillation during transesophageal atrial pacing. Patients in whom atrial flutter
persisted in spite of transesophageal atrial pacing underwent external direct current cardioversion
or right atrial overdrive pacing within 24 hours. Thromboembolic events were checked for 4 weeks
after the restoration of sinus rhythm.

Results. Sinus rhythm was restored in 54 patients by transesophageal atrial pacing, in 8 patients
by electrical cardioversion, and in 2 by right atrial pacing. The mean duration of atrial flutter was
18 ± 19 days, the mean left atrial size 41.3 ± 6.2 mm, and the mean left ventricular ejection fraction
54.8 ± 7.3%. During the study period no episodes of thromboembolism were recorded. 

Conclusions. Cardioversion of persistent typical atrial flutter in non-anticoagulated patients at low
risk for thromboembolic events appears safe.
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Methods

Patients. Our study population was chosen among 138
consecutive patients with persistent typical atrial flutter
(minimal duration 72 hours) in whom a transesophageal
atrial pacing was performed in our electrophysiology lab-
oratory from October 1994 to May 1999. Exclusion
criteria were: anticoagulation therapy during the previ-
ous 4 weeks; previous history of atrial fibrillation; re-
cent (< 1 month) myocardial infarction; history of
thromboembolic events; left ventricular ejection fraction 
< 40%; presence of moderate or severe mitral regurgi-
tation or stenosis; induction of sustained (> 6 hours) atri-
al fibrillation during transesophageal atrial pacing. Pa-
tients in whom atrial flutter persisted in spite of trans-
esophageal atrial pacing underwent external direct cur-
rent cardioversion or right atrial overdrive pacing with-
in 24 hours. 

Transesophageal atrial pacing. After giving informed
consent, patients underwent the stimulation in the
postabsorptive and non-sedated state. A hexapolar
catheter with an interelectrode distance of 2 cm (mod-
el TOEC 6 Medico, Padua, Italy) was advanced through
the nostril and positioned to the point where we ob-
served the largest amplitude of transesophageal atrial
deflection; the lead was then taped to the nose. Surface
electrocardiographic leads I, II, III and V1, and bipolar
transesophageal electrogram were recorded at a paper
speed of 25 mm/s. Pacing was performed by connect-
ing two of the six electrodes to a programmable stim-
ulator (model TECS II Medico, Padua, Italy). The pulse
duration of the stimulator was set at 20 ms. Pacing
was initiated using a stimulus intensity of 10 mA, and
increased in 1-mA increments until a stable capture was
achieved with overdrive.

Echocardiographic analysis. Transthoracic two-di-
mensional imaging and pulsed Doppler echocardiogra-
phy were performed using Hewlett-Packard Sonos 1500
or 2000 ultrasound machines equipped with 2.5 and
3.5 MHz phased-array transducers before atrial flutter
termination. Left ventricular ejection fraction was de-
termined by calculating the end-diastolic and end-sys-
tolic volumes according to Folland. Left atrial size was
measured at end-systole in the parasternal long-axis
views.

Follow-up. Four weeks after the restoration of the si-
nus rhythm each patient underwent an outpatient visit
in order to check thromboembolic events, and an elec-
trocardiogram for the determination of cardiac rhythm.

Definitions. Typical atrial flutter. Atrial flutter charac-
terized by negative flutter waves in leads II, III, aVF, and
V6, and positive in V1 (counterclockwise flutter) or
positive flutter waves in leads II, III, aVF, and V6, and
negative in V1 (clockwise flutter)15,16.

Thromboembolic event. Thromboembolic events were
coded as to whether they occurred in the cerebral, pul-
monary or peripheral circulation. Determination of a
thromboembolic event was based on clinical findings and
had to be supported by radiologic studies, including
computerized axial tomographic scan, ventilation-per-
fusion scanning and angiography.

Statistical analysis. Data are expressed as mean ± SD
for continuous variables and rates (%) for categoric
variables.

Results

Among the 138 enrolled patients, 67 were excluded
from the study: 1 patient with moderate mitral regurgi-
tation; 2 patients with a left ventricular ejection fraction
< 40%; 23 patients who were assuming anticoagulation
therapy in the 4 weeks before the interruption; 4 patients
with previous documented episodes of atrial fibrilla-
tion; 37 patients converted to sustained atrial fibrillation
or atypical atrial flutter by transesophageal atrial pacing. 

Sinus rhythm was restored by transesophageal atri-
al pacing in 54 patients. Among the patients in whom atri-
al flutter persisted in spite of transesophageal atrial pac-
ing, 8 underwent an external direct current cardioversion
and 2 a right atrial overdrive pacing within 24 hours,
while 7 patients refused to undergo any other proce-
dure. 

Baseline data of the 64 patients of our study group
are listed in table I. The mean duration of atrial flutter
was 18 ± 19 days (range 3-90 days) in 56 cases, where-
as it was not possible to identify the exact time of onset
of the arrhythmia in 8 patients. In 9 patients atrial flut-
ter lasted for more than 1 month. At the echocardio-
graphic analysis the mean left atrial size was 41.3 ± 6.2
mm (range 31-55 mm), the mean left ventricular end-di-

Age (years) 68 ± 8 (range 49-85)
Men/women 58/6
Duration of AFL (days) 18 ± 19 (range 3-90)
Cycle length of AFL (ms) 240 ± 34 (range 180-300)
Heart rate (b/min) 102 ± 38 (range 45-200)
Antiarrhythmic drugs (%) 64
LVEDV (ml/m2) 63.5 ± 10.5 (range 50-90)
LVEF (%) 54.8 ± 7.3 (range 40-67)
LA size (mm) 41.3 ± 6.2 (range 31-55)
Associated disease (%) 56

Hypertension (%) 30
Ischemic heart disease (%) 14
Dilatative cardiomyopathy (%) 1.5
Congenital heart disease (%) 1.5
Chronic lung disease (%) 9

Table I. Baseline data of the study group.

Data are presented as mean ± SD. AFL = atrial flutter; LA = left
atrial; LVEDV = left ventricular end-diastolic volume; LVEF =
left ventricular ejection fraction.
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(70%). Chalasani et al.29 reviewed 98 direct current car-
dioversions in 85 patients, 12% of whom received anti-
coagulation. No thromboembolic events were reported
up to 24 hours after cardioversion. The duration of atri-
al flutter was unknown in 73 of 98 episodes and was not
reported in the remaining 25 cases. An underlying heart
disease was present in 57% of patients. Data about left
ventricular function were unknown. More recently these
optimistic data were discussed by several published pa-
pers. Mehta and Baruch9 found a neurologic ischemic
event in 3 of 41 (7.3%) patients within 48 hours of di-
rect current cardioversion of atrial flutter. One patient had
a global left ventricular systolic dysfunction, and the oth-
er 2 had episodes of atrial fibrillation after the onset of
thromboembolic events. These patients were non-anti-
coagulated and had undergone transesophageal echocar-
diography immediately prior to cardioversion without ev-
idence of intracardiac thrombi. Wood et al.10 reported an
incidence of systemic or pulmonary embolism after car-
dioversion in 4 of 86 non-anticoagulated patients (4.6%)
with chronic or recurrent atrial flutter and a mean left ven-
tricular ejection fraction of 51%. Lanzarotti and Ol-
shansky11 reported a 3% incidence of thromboembolic
events after interruption of chronic atrial flutter by right
atrial pacing, direct current cardioversion, or radiofre-
quency ablation in 100 patients. Excluding the 54 patients
who received effective anticoagulation therapy, in whom
no thromboembolic events occurred, the incidence in-
creased up to 7.5%. This series included patients with a
high prevalence of underlying heart disease, a low left
ventricular ejection fraction (mean 42%), and an atrial
flutter duration of > 6 months.

Very interesting data could be obtained from the
complex paper of Seidl et al.13. Interruption of chronic
or recurrent atrial flutter was obtained in 191 patients
(35% receiving warfarin) by electrical cardioversion,
medical cardioversion, overdrive stimulation, or catheter
ablation. Excluding patients who underwent a catheter
ablation, the incidence of acute embolic events was
1.8%. Excluding patients with a history of thromboem-
bolic events or transient ischemic attack, the overall
embolic risk became 5% during a mean follow-up of 26

astolic volume 63.5 ± 10.5 ml/m2 (range 50-90 ml/m2),
and the mean left ventricular ejection fraction 54.8 ± 7.3%
(range 40-67%). An associated disease was present in
56% of patients: hypertension in 30%, ischemic heart dis-
ease in 14%, chronic lung disease in 9%, dilatative car-
diomyopathy in 1.5%, congenital heart disease in 1.5%.

No convincing clinical findings for thromboem-
bolism were recorded in the 4 weeks after the restoration
of sinus rhythm. At the end of the study period sinus
rhythm was present in 55 patients (86%), while atrial flut-
ter resumed in 8 cases (12%) and atrial fibrillation ap-
peared in 1 patient (2%).

Discussion 

This is the first prospective study in which the inci-
dence of thromboembolism in a cohort of non-antico-
agulated patients at low risk for thromboembolic events
requiring cardioversion of persistent typical atrial flut-
ter was evaluated. Cardioversion of atrial flutter was
never associated with an embolic event during a follow-
up of 4 weeks.

Thromboembolic risk. Considering the common oc-
currence of atrial flutter, little information is available to
determine the true risk of thromboembolic events in the
pericardioversion period. The major clinical trials of
anticoagulation therapy for atrial fibrillation excluded pa-
tients with atrial flutter3-8. In several small-sized published
studies of cardioversion, patients with atrial fibrillation,
atrial flutter and supraventricular arrhythmias were
pooled together, making interpretation difficult17-20. Nev-
ertheless, thromboembolic risk was thought to be low in
atrial flutter due to the organized atrial contraction: the
synchronous activity was presumed to prevent blood
stasis and thrombus formation.

The low thromboembolic risk of atrial flutter was not
confirmed by transesophageal echocardiographic stud-
ies which reported a combined prevalence of left atrial
thrombus and spontaneous left atrial echo contrast in non-
anticoagulated patients with atrial flutter from 6 to
43%12,21-24. Moreover, left atrial appendage stunning
and the development of new or increased left atrial spon-
taneous echo contrast after conversion to sinus rhythm,
previously reported for patients with atrial fibrillation,
were detected also in patients with atrial flutter12,25-27. 

Up till now, the incidence of thromboembolism in atri-
al flutter has been analyzed by retrospective studies
(Table II)9-11,13,28,29. Arnold et al.28 reported no embolic
events in 122 direct current cardioversions in patients with
atrial flutter, 26% of whom received anticoagulation. The
minimal duration of the arrhythmia was 48 hours. All pa-
tients were followed up for evidence of embolism for at
least 2 weeks, postoperative patients for 6 weeks. This
series was characterized by a high prevalence of pa-
tients with a postoperative atrial flutter (67%) and with
a normal o mild depressed left ventricular function

Author No. Mean EF TE AFL interruption
(%) (%)

Arnold et al.28 122 – 0 ECV
Chalasani et al.29 98 – 0 ECV
Metha and Baruch9 41 34 7.3 ECV
Wood et al.10 86 51 4.6 ECV, RF, AP
Lanzarotti and 
Olshansky11 46 43 7.5 ECV
Seidl et al.13 191 52 2.1 ECV, RF, AP

Table II. Previous studies.

AFL = atrial flutter; AP = atrial pacing; ECV = electrical car-
dioversion; EF = ejection fraction; RF = radiofrequency ablation;
TE = thromboembolic events.
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± 18 months, yielding an annual risk of approximately
1.8%. Using a logistic regression model, hypertension
was the only independent predictor of embolic risk.

Our data are in accordance with those of Arnold et
al.28 and Chalasani et al.29 but strikingly in contrast
with those of the more recent studies9-11,13. These dis-
crepancies may probably be explained by the different
clinical characteristics of the study groups: patients
with both typical and atypical atrial flutter, with atrial
flutter of different duration, with or without anticoagu-
lant therapy, with different prevalence of heart disease
and left ventricular dysfunction were included. More-
over, efforts to exclude patients with transient atrial
fibrillation were not always made. Instead, we enrolled
a homogeneous series of consecutive non-anticoagulated
patients with typical atrial flutter who can be generally
defined at low risk for thromboembolic events: patients
without any history of atrial fibrillation, thromboembolic
events, recent acute myocardial infarction, without mi-
tral valve disease, and with left ventricular ejection
fraction > 40%. According to our results, these patients
do not seem to be at increased risk for embolic events.

Our results probably are not influenced by the mode
of cardioversion because atrial stunning is a possible re-
sult of the arrhythmia itself and not of the mode of car-
dioversion30. 

Benefit/risk ratio of oral anticoagulation. Bleeding
is the most serious complication of oral anticoagulation.
The hemorrhagic risk during oral anticoagulation in
outpatients monitored by INR in specialist anticoagu-
lation clinics was prospectively estimated by the ISCOAT
study14. The rate of fatal, major, and minor bleeding
events was 0.25, 1.1, and 6.2 per 100 patients-years of
follow-up, respectively. The hemorrhagic risk was sig-
nificantly higher during the first 90 days of treatment
(40.5% of all hemorrhagic events happened during this
period), and in patients > 70 years. Instead, the target INR
(• 2.8 or > 2.8) did not affect the rate of bleeding.

Review of the literature and results of our study al-
low us to draw some conclusions: 1) the rate of acute em-
bolism after atrial flutter interruption in an unselected
population is still uncertain9-11,13,28,29; 2) the rate of
bleeding complications during oral anticoagulation ther-
apy is not negligible (the risk of major/fatal bleeding dur-
ing 8 weeks of anticoagulation therapy is 0.50%); 3) a
certain rate of thrombotic events is expected despite
anticoagulation therapy; 4) the rate of acute embolism
after atrial flutter interruption in a selected population
at low risk for thromboembolic events is low (< 2%)13.

Our future efforts should be directed towards rec-
ognizing those patients at high risk for thromboem-
bolism in whom a pericardioversion period of oral an-
ticoagulation is mandatory, rather than to anticoagulat-
ing all patients with atrial flutter.

Study limitations. Some limitations are present in this
study. The screening for thromboembolic events was

based on clinical findings. Neurological exam, oph-
thalmological exam, urinalysis were not performed in
all patients. Thus, clinically silent emboli cannot be
excluded.

This study includes a limited number of patients
generally considered at low risk for thromboembolic
events. Thus, our results cannot be extended to all pa-
tients with persistent or chronic atrial flutter.

In conclusion, cardioversion of persistent typical
pure atrial flutter in non-anticoagulated patients at low
risk for thromboembolic events appears safe. Howev-
er, the mechanisms responsible for thromboembolism in
atrial flutter are multiple and complex, thus large-scale,
randomized trials are necessary.
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