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ABSTRACT

Introduction: Available data on management
of atrial flutter in the early postoperative setting
after cardiac surgery are scarce. We aimed to
investigate the safety and efficacy (profile) of
flutter ablation in the early postoperative phase
(30 days after cardiac surgery) in a cohort of 47
consecutive patients.
Methods: Between 2007 and 2016, 47 patients
who underwent ablation for postoperative typ-
ical atrial flutter were retrospectively identified
and analyzed. Follow-up data were acquired
from patients’ records in case of rehospitaliza-
tion and via follow-up calls.
Results: The median age of patients was
69 years, 89% male and with a median LV-EF of
55%. CAD was present in 80.8% of patients. The
predominant conduction of atrial flutter was 2:1
(76.6%); 85.1% of patients had either undergone
CABG, SAVR, or a combination of these two.
Acute procedural success could be achieved in
100% of patients with one vascular pseudoa-
neurysm that was managed conservatively. No
other complications occurred. After a median
follow-up of 5.7 years, follow-up information

regardingheart rhythmwas available in 87.2%of
patients. One patient (2.1%) had undergone
repeat ablation for typical flutter. Two patients
(4.2%) had developed atrial fibrillation, while
87.2% of patients were in sinus rhythm.
Conclusions: In this small cohort, early postop-
erative ablation of typical flutter was associated
with a favorable short- and long-term safety and
efficacyprofile and canbe consideredpart ofheart
rhythmmanagement options in this setting.
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Key Summary Points

Why carry out the study?

Postoperative supraventricular
arrhythmias contribute to adverse
outcome after cardiac surgery.

Typical atrial flutter can be found as an
isolated or predominant arrhythmia and
has not been studied in this setting.

What was learned from the study?

Ablation therapy within 30 days after
cardiac surgery was safe and effective in a
cohort of 47 patients studied.

During long-term follow-up, few patients
developed atrial fibrillation.
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DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14555310.

INTRODUCTION

Typical atrial flutter is a well-understood
arrhythmia resulting from a right atrial macro-
reentrant circuit. Due to the involvement of
anatomic structures forming either functional
barriers of conduction or even being noncon-
ductive structures, the arrhythmia is usually
found to be very stable and not prone to spon-
taneous termination [1].

Ablation of the arrhythmia is associated with
a high long-term success rate and low overall
complication rate. Therefore, it is an accept-
able first-line treatment [2].

Postoperative supraventricular arrhythmias
are common after cardiac surgery associated
with multiple adverse findings regarding out-
come, costs, prolonged hospitalization, com-
plications and reoperation. The most
commonly found arrhythmia is atrial fibrilla-
tion [3, 4]. Atrial flutter is found less commonly
after cardiac surgery where it can occur as an
isolated or predominant arrhythmia [5].
Whereas in postoperative atrial fibrillation,
triggering and maintenance of the arrhythmia
is influenced by multiple conditions related to
surgery like fluid imbalances, inflammation,
sympathetic activation and electrolyte shift,
typical postoperative atrial flutter exhibits the
same flutter circuit as in a non-postoperative
setting [6, 7]. Management strategies are usually
adopted from atrial fibrillation patients, how-
ever few data exist on dedicated management of
atrial flutter in this setting [8]. Conventional
management options include electrical or
pharmacological cardioversion, rate control, or
antiarrhythmic drug therapy. In part, due to the
anatomically fixed structures contributing to
the reentrant circuit, typical atrial flutter has a

considerable recurrence rate when managed
conservatively [9].

There have been multiple publications on
the ablation of cavotricuspid isthmus-depen-
dent arrhythmias with or without targeting
additional substrate in the right atrium late
after cardiac surgery (i.e., ‘‘incisional flutter’’),
however, to the best of our knowledge, ablation
therapy as a management option for typical
flutter early after cardiac surgery has not been
previously described [10].

We aimed to assess the safety and feasibility
of ablation therapy as a management option of
typical atrial flutter in the early postoperative
period 30 days after cardiac surgery.

METHODS

In this retrospective, single-center analysis,
patients who underwent ablation for typical
flutter within the first 30 days after cardiac sur-
gery between 2007 and 2016 were assessed.
Surgical procedures not requiring access to the
pericardium (i.e., laser-guided lead extraction)
were excluded.

Follow-up information was obtained from
electronic patients’ records in case of rehospi-
talization in our institution and via phone calls.
The patients were analyzed for cardiac status,
recurrence of arrhythmias, and cardioversions.

The registry was approved by the local ethics
committee of the Aerztekammer Schleswig-
Hostein under reference 168/11 I and con-
forming to the Declaration of Helsinki of 1964
and its later amendments, and each patient has
provided a written informed consent for analy-
sis of anonymized data.

All patients who underwent ablation were
included in the safety analysis regarding proce-
dural complications and vital status at
discharge.

Patients with available rhythm status were
included into the efficacy analysis for long-term
rhythm outcome (Fig. 1).
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RESULTS

Between 2007 and 2016, 47 patients underwent
ablation for typical flutter within the first
30 days after cardiac surgery. Patient character-
istics are shown below (Table 1).

Thirty-five patients (74%) had at least one
failed attempt of non-invasive treatment (i.e.,
electrical or pharmacological cardioversion or
rate control).

Eight patients (17.1%) had pre-existing atrial
fibrillation and two patients (4.2%) had pre-
existing atrial flutter. No patients had had sur-
gical ablation procedures.

Surgical procedures are shown below (Fig. 2).
Forty patients (85.1%) had undergone either
CABG, SAVR, or a combination of these two.
Five patients (10.6%) had procedures requiring
atriotomy.

Ablation procedures were performed with 3D
electroanatomical mapping in three patients
(6.3%). All other procedures were performed
under utilization of fluoroscopy guiding. Thirty-
one patients (65.9%) underwent ablation with a
three-catheter setup (coronary sinus catheter,
ablation catheter, and 20-polar mapping
catheter along the tricuspid anulus), 16 patients
(34.1%) with a two-catheter setup (coronary
sinus catheter and ablation catheter) requiring
triple and double femoral venous access,
respectively. No arterial access was used. Forty-
two patients (89.3%) underwent ablation under

ongoing tachycardia, while five patients
(10.7%) were in sinus rhythm. In case of ongo-
ing tachycardia, typical flutter was confirmed by
entrainment maneuvers. In case of sinus
rhythm, ablation of the cavotricuspid isthmus
was performed during pacing from the proximal
coronary sinus. No additional ablation lesions
besides the cavotricuspid isthmus line were
performed.

Two patients underwent an EP study for
suspected typical flutter but were diagnosed
with left atrial flutter. These patients are not
included in this analysis.

Acute procedural success defined as bidirec-
tional block of the cavotricuspid isthmus line
could be achieved in 100% of patients.

In one patient, a femoral venous pseudoa-
neurysm with subsequent conservative man-
agement occurred. Besides this, no further
complications of the ablation procedure were
noted. At the time of discharge, 45 patients
(95.7%) were in sinus rhythm, while two
patients (4.2%) had developed atrial fibrillation.

During the first 8 weeks following flutter
ablation, three patients (6.3%) had temporary
interruption of anticoagulation, one patient in
the context of vascular pseudoaneurysm after
ablation, and two patients in the context of
pleural puncture. Besides the aforementioned
vascular pseudoaneurysm, no major bleeding
(BARC III–V) or thromboembolic complications
were noted.

Fig. 1 Patient populations analyzed
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At discharge, nine patients (19.1%) were
treated with amiodarone. One patient (2.1%)
had been started on amiodarone after the abla-
tion while the remaining eight (17.1%) patients
were kept on amiodarone therapy initiated
before the ablation.

At a median follow-up of 5.7 years, follow-up
information regarding heart rhythm status was
available in 41 patients (87.2%). Thirty-eight
patients (92.7%) were in sinus rhythm. Two
patients (4.8%) had developed atrial fibrillation.
One patient (2.1%) had undergone repeat abla-
tion for atrial flutter with consecutive sinus
rhythm. Three patients (6.3%) had died; two of
cardiac causes (endocarditis/myocardial infarc-
tion)andoneofanon-cardiaccause (lungcancer).

Follow-up information on antiarrhythmic
drug therapy was available in 30 patients

(73.2%). Two patients were treated with amio-
darone. No other Class I or III antiarrhythmic
drugs were used.

DISCUSSION

In this small patient cohort, ablation of typical
atrial flutter in the early postoperative phase
was associated with a favorable safety profile
and long-term rhythm outcome.

Safety and efficacy seem to be comparable to
patient populations treated outside the acute
postoperative setting after cardiac surgery
[10, 11]. Long-term efficacy does not seem to be
associated with long-term antiarrhythmic drug
therapy.

The necessity of continued anticoagulation
after ablation is a special concern in the early

Table 1 Baseline patient characteristics

Patients with early postoperative ablation, n = 47

Age [years], median ± IQR 69 ± (63–75)

Male sex n; [%] 42 (89.4)

LV-EF [%], median ± IQR 55.0 ± (45–55)

LV-EF\ 35% 6 (12.8)

CAD n; [%] 38 (80.8)

Prior PCI n; [%] 8 (17.0)

Pacemaker n; [%] 5 (10.6)

ICD n; [%] 1 (2.1)

Conduction

2:1 n; [%] 36 (76.6)

3:1 n; [%] 6 (12.8)

[ 3:1 n; [%] 5 (10.6)

CABG n; [%] 34 (72.3)

SAVR n; [%] 17 (36.2)

Mitral valve repair n; [%] 3 (6.4)

Mitral valve replacement n; [%] 1 (2.1)

Other surgery n; [%] 3 (6.4)

Combined interventions n; [%] 11 (23.4)
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postoperative setting. In this cohort, pausing of
anticoagulation was only necessary in a small
proportion of patients without clinical impact.
Further, other rhythm-control strategies like
cardioversion also mandate continued antico-
agulation due to stunning of the left-atrial
appendage.

Of note, only a small subset of patients
developed clinically detected atrial fibrillation
during a median follow-up of 5.7 years. This
finding is contrary to other long-term studies
that report higher incidences of atrial fibrilla-
tion [9–12]. Presumably, the development of
atrial flutter as the sole or predominant
arrhythmia shortly after cardiac surgery can be
interpreted as an event with low susceptibility
towards atrial fibrillation, which is usually the
much more commonly observed arrhythmia in
the postoperative setting. This effect seems to
prevail over the follow-up period. This obser-
vation may play a role in the decision on long-
term anticoagulation strategies.

There are important limitations to this study.
Most importantly the number of patients is
limited. Also the study is of retrospective nature
without predefined endpoints. Further, we have
no meaningful data available on patients with
postoperative flutter and conservative

management, especially regarding long-term
rhythm outcome.

Therefore, these findings should be validated
within larger patient populations, ideally
within a randomized approach against strictly
conservative management.

CONCLUSIONS

Ablation of typical atrial flutter was associated
with favorable outcomes and safety profile in
this cohort and can be considered an option for
interdisciplinary rhythm management in these
patients. Due to the limitations of this study,
the approach should be validated in larger
cohorts before being implemented into routine
practice.
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