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Abstract

When atrial fibrillation (AF) is present in pre-operative
open heart surgeries, including coronary artery bypass
grafting and valve operations, it represents an independent
risk factor for cardiac events and reduced survival. Due to
the complexity of the subject, especially when evaluating
success rates (reversion and maintenance of normal sinus
rhythm), a consensus statement was recently proposed by
the International Society of Minimally Invasive
Cardiothoracic Surgery (ISMICS), in order to determine
whether the intraoperative ablation ofAF promotes favorable
clinical outcomes in patients undergoing other cardiac
operations in comparison with individual operations without
ablation. The aim of this paper is to present published data
which has contributed to consensus statement and can be
useful as update source. The integrative review was the
methodology that provides synthesis of knowledge and
applicability of results of significant studies about presented
topic.

Descriptors: Atrial Fibrillation.
Treatment Outcome.

Ablation Techniques.

INTRODUCTION

Atrial fibrillation (AF) in the preoperative of open heart
sugery, including coronary artery bypass grafting (CABG)

Resumo

A fibrilagdo atrial (FA) no pré-operatério de operagdes
cardiacas abertas, incluindo revascularizagéo cirirgica do
miocardio (RCM) e operages valvares, representa fator de
risco independente para eventos cardiacos maiores e redugéo
de sobrevida. Devido a complexidade do assunto,
principalmente na avaliagdo das taxas de sucesso, foi proposta
recentemente uma declaragdo de consenso pkiternational
Society of Minimally Invasive Cardiothoracic Surgery
(ISMICS), com o intuito de determinar se a ablacao
operatéria da FA promove resultados clinicos favoraveis em
pacientes submetidos a outras operagdes cardiacas na
comparacao com operacdes isoladas sem ablacdo. O objetivo
deste trabalho é apresentar dados da literatura que possam
contribuir para o consenso sobre o tratamento operatério da
FA e serutilizado como fonte de atualizagdoA metodologia
envolveu revisdo integrativa da literatura, com analise e
sintese dos dados obtidos de forma descritiva, apresentando
o0 conhecimento atual sobre o tema apresentado.

Descritores: Fibrilagdo Atrial. Técnicas deAblacao.
Resultado deTratamento.

in patients treated with ablation vs control group, however
further studies are needed to confirm the impact on clinical
outcomes and quality of life of these patients [4-6].

So with the growing interest in understanding the

and valve operations, represents an independent risk factor pathophysiology responsible for the occurrence of this
for major cardiac events and reduced survival [1-3]. arrhythmia, surgical techniques have been developed in
The result of sugical ablation ofAF remains order to increase the effectiveness of this operation and
controversial, although randomized prospective studies reduction of the possibility of treatment failure, which can
have shown significant differences in return to sinus rhythm reach 20% of patients undergoing treatment arrhythmia in
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association with mitral valve surgery [7,8]. The main factors
involved in the failure of the procedure are left atrial
diameter age, long-ternAF, permanenAF, incomplete
ablation lines with uniatrial approach and non-transmural
lesion [9-11].

In 2007, joint publication of the Heart Rhythm Society
and Society of Thoracic Surgeons (STS) concluded that
the indications for sgical treatment oAF are: symptomatic
AF in patients undergoing other cardiac procedures,
asymptomatidF only in selected patient&\F alone in
symptomatic patients who opted for surgical treatment after

treatment of atrial fibrillation) it was defined the research
guestion: In patients witAF at the time of other cardiac
operations, is intraoperative ablation of tachyarrhythmia
able to restore and maintain sinus rhythm with a potential
improvement of the results compared to cardiac operations
without ablation?

We included randomized and nonrandomized studies
(with acceptable designs approaching the proposed topic),
experimental studies to fully understand the phenomenon
and other data with the theoretical literature.

Studies approaching catheter ablation and surgical

one or more attempts at catheter ablation without success treatment of lon&F were excluded from this study

[5]. Despite the great importance of this publication in an

attempt to standardize the indications of surgical treatment

of AF, due to the complexity of the subject mainly to evaluate

the success rates, it has been recently proposed a

consensus statement by the International Society of
Minimally Invasive Cardiothoracic Surgery (ISMICS) in
order to determine whether the surgical ablation of atrial
fibrillation promotes favorable clinical outcomes in patients
undergoing other cardiac operations, particularly the valve
repair and/or coronary artery bypass grafting (CABG),
compared to a single transaction without ablation [12].
The aim of this study is to present data in the literature,
which may contribute to the consensus on the surgical
treatment ofAF and be used as an update source.

METHODS

Integrative review to search for articles in the following
databases: the Latiamerican and Caribbean Health
Sciences (LILACS) and Medical Literatubmalysis and
Retrieval System Online (MEDLINE)Ve included articles

RESUITS

The literature review resulted in 48 articles, which were
divided according to type of publication and sampling: two
randomized trials (368 patients), 20 non-randomized studies
(3788 patients), 12 experience reports, seven literature
reviews, four experimental and three consensus statements.

The studies were analyzed and summarized taking into
account the sample, methodolpggsults and conclusions.

The best evidences available were classified according
to the recommendations proposed by Angerican Heart
Association (AHA)/American College of Cardiology (ACC),
defined as follows: LEVELS OF EVIDENCE\-(data from
multiple randomized clinical trials), B (data derived from single
randomized trials or nonrandomized studies) and C (expert
opinion); CLASS OF RECOMMENDAON - 1 (conditions
where there is evidence and/or general agreement that the
procedure or treatment is useful and effective), 2 (conditions
where there is conflict and/or dissenting opinion about the
usefulness/effectiveness of the procedure or treatment. The

published in Portuguese and English, related to the topic evidences were subdivided into 2a- when the opinion is in
presented, published in these databases in the last 15 yearsfavor of usefulness/effectiveness and 2b, when the

The keywords of the research were: atrial fibrillation,
ablation techniques and results of treatment.

usefulness/efficacy is less established by the opinion) and 3
(conditions where there evidence and/or general agreement

The analysis and synthesis of data were performed in a that the procedure/treatment is not useful or effective and in

descriptive wayin order to present the current knowledge
about the sgical treatment oAF [13].
Thus, after identification of the subject (surgical

some cases may be harmful).
Given this classification, the study has been defined
and the results are presentedable 1.

Table 1. Classification of items according to level of evidence and classes of recommendation

Level of Evidence Class of Recommendation

Reference Number

1
2a
A 1
B 2a
2b
3
C 1
2a

6.35.43
3.7
39
1.24.9.10.11.19.21.24.25.33.34.37.38.40.41.44.47 .48
15.16.17.18.20.23.26.27.28.30.32.45.46
22.29.31.36

5.12

8
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DISCUSSION

Ablation of atrial tissue

Ablation of atrial tissue can be obtained in several ways
besides the traditional technique of cut and suture, the
major alternative energy sources developed for this purpose
are: cryoablation, radiofrequencyicrowave, high intensity
ultrasound and lasdn the following paragraphs we briefly
describe these sources of energy and results in the
literature.

Cryoablation

Currently there are two sources of criotermal gyer
commercially available, one that uses nitric oxide and other
argon, the difference between the two is the ability to freeze
the tissue. Nitric oxide is capable of producing temperatures
of -89.5°C and argon can achieve -185.7°C, both in terms of
atmosphere (1 atm) pressure. The size and depth of the
lesion will depend on several factors: temperature catheter
cryoablation, tissue temperature, size of cathdteation
and amount of ablation lines, and particularly the cooling
agent used (nitric oxide applied for 2 to 3 minutes in the
endocardium was effective in generating transmural lesions,
as with the use of argon there are insufficient data to evaluate
the dose-effect ideal to obtain effective response) [14-16].

Cryoablation has the great advantage of preserving
tissue architecture of the heart (with the exception of the
coronary arteries) and represents a technology with proven
efficacy and safetyThe potential disadvantage involves
the long duration of application of this energy source (1 to
3 minutes). Moreoveits use is limited in minimally invasive
technique because, with the heart beating, freezing can
lead to blood clotting and increased risk of thromboembolic
events [14].

In 2007, Blomstrom-Lundgqvist et al. [6] published a
prospective, multicenterandomized study to evaluate the
effectiveness of cryoablation applied to the epicardium of
the left atrium in patients undgging mitral valve sigery.
They analyzed 69 patients who underwent valve surgery
alone and in combination with cryoablation. During follow-

has been extensively tested in recent years and may be
uni-or bipolar [17].

The irrigated unipolar device produces linear lesion
tissue, applying the power source “point to point”. The
bipolar catheter is able to promote an ablation of all tissue
involved by the electrodes and quickly (usually less than
10 seconds). The conduct of energy can be measured during
ablation and this may be correlated with proven transmural
lesion [18,19]. In experimental studies, obtaining transmural
unipolar radiofrequency application requires extended time
(over two minutes) and noted that during mitral valve
surgery after two minutes of endocardial unipolar ablation,
only 20% of lesions were transmural [20]. On the other hand,
the bipolar radiofrequency in animal and human studies,
was able to produce transmural lesions with a mean ablation
of 50 to 10 seconds [21]. Possible complications of the
device is unipolar myocardial infarction due to the
involvement of coronary arteries, stroke, and esophageal
perforation, events that are not related to the biatrial
application [22].

Thus, irrigated RF as an energy source alternative to
sumical ablation oAF has recognized fefctiveness, with
success rate of reversion to sinus rhythm that may vary
between 75 and 80% [11,23,24]. In 2008, Beukema et al. [25]
reported medium and long-term follow-up after
radiofrequency ablation associated with other cardiac
surgery and demonstrated maintenance of sinus rhythm in
69% of patients treated at 1 year follow-up, 56% in 3 years,
52% in 5 years , and 57% in later periodistiarrhythmic
drug therapy was maintained in 64% of surviving patients
who were free fromAF and only 1% were under oral
anticoagulation.

Microwave

The energy uses microwave heating by an
electromagnetic field generated by the oscillation of
molecules from the tissue, producing heat and local ablation
with uniform penetration without burn the surrounding
tissues [26]. This source of energy seems to produce
transmural lesions after 90 seconds of application, in an

up, heart rate was set at 6 and 12 months, the rate of sinus experimental model with heart stopped, but in models with

rhythm in patients undergoing ablation was 73.3% (in both
periods) and without ablation group was 45.7% (6 months
) and 42.9% (12 months) with a significant difference

between the two groups in follow-up periods. The authors
concluded for the benefit of cryoablation in the reversion

and maintenance of sinus rhythm in patients undergoing
mitral valve surgery [6].

Radio frequency

The radiofrequency initially used in the
electrophysiology laboratory was the first alternative
enegy source applied in the glical treatment oAF and

beating heart, there is controversy regarding the
transmurality of lesions produced, which could limit the
application of minimally invasive operations [27,28]. Due
to the heat generated by the device during the ablation,
there are reports of complications in coronary artery
susceptible to stenosis and also concern about possible
perforation of the esophagus. Publication with 600 patients
operated with this device reported no major complications,
confirming its safety and efficacy as well (with reversion to
sinus rhythm between 70 and 90% of treated cases) [29,30].
In 2008,Vicol et al. [31] reported long-term monitoring
of 41 patients who underwent endocardial ablation for
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microwave treatment of permaneh, after 5 years of
follow-up, only 39.3% of patients were in sinus rhythm,
concluding that the method is not reliable maintenance of
sinus rhythm in the long-term.

Laser

Ablation produced by laser beams can be narrow and
deep with a short time of application, thus representing an
attractive engyy source for treatment F. Howevertheir
ability to create transmural lesions still requires confirmation,
especially in clinical applications where the data are still
insufficient to detect the effectiveness of the method [32].

This form of energy in addition to be promise has only
been tested in experimental studies, with satisfactory results
in terms of efficacy and safety [33]. The group from Columbia
University in NewYork used the laser in eight patients
underwent swical treatment oAF and after 1 year of
follow-up, six (75%) were in sinus rhythm, the authors
suggest that this new technology may offer advantages
over other existing methods, with possible reduction of
side effects [34].

High-intensity ultrasound

The use of ultrasound to treAF by involves tissue
damage by hyperthermia with necrosis of the tissue and
can be used in order to focus the waves of high intensity
capable of producing transmural lesions after 2 seconds of
application [35]. The use of this technology has attracted
interest because it allows ablation non-invasively and
without contact with the focal tissue, decreasing the chance
of affecting surrounding structures [36,37].

In Brazil, Brick et al. [38] published the results of 27
patients undergoing the application of ultrasound for
treatment oAF and had reversion to sinus rhythmin 81.4%
of cases at hospital discharge. The use of epicardial
ultrasound was evaluated in patients with ischemic disease,
and in at least 6 months of follow-up, we observed a success
rate of 85% of patients free from tachyarrhythmias (atrial
flutter or atrial fibrillation) [39].

Importance of injury pattern

In 1998, Haissaguerre et al. [40] published the first time
that most episodes &F is induced by focal triggers
localized around the orifices of the pulmonary veins, this
allowed the incorporation of multiple surgical energy
sources developed primarily for ablation around the
pulmonary veins. The introduction of these two changes
in the surgical treatment of atrial fibrillation (new energy
sources and types of injury) led to confusion in interpreting
the possible therapeutic failures of this technigiteough
studies suggest that the source of energy used is directly
implicated in the favorable outcome of theraplye
importance of the injury pattern in the efficacy of treatment
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is still essential to the successful outcome [41,42].

The main goal of most sgical treatment oAF has
been the possibility of performing this procedure in a less
invasive mannefand on this premise, the type of injury is
relegated to a secondaajthough obtaining the best result
should be based in two key concepts: the pattern of injury
ablation should be consistent (independent of the access
via and the source of energy used) and must involve both
atria [43]. Barnett &Ad [44] published an extensive meta-
analysis involving 69 studies and 5885 patients,
demonstrating that the best results are obtained with
contiguous and transmural lesions applied biatrially

This study reinforces the concept that the operation
history of the classic “cut and suture” is more effective not
only because the incisions are contiguous and transmural,
but mainly by the correct standard of application in terms
of location. In summanall sources of engy should have
the same success rate than the classical operation of “cut
and suture”, since in addition to transmural ablation the
lines were applied in the correct locations [43].

In most cases, therapeutic failure is attributed to the
power supply and there is no pattern of injuhis may
cause a mistake in interpreting the results, preventing the
development of promising alternative energy sources for
AF ablation (case of laser and microwave). In a recent,study
Cox [43] comments that the failure 8F ablation is
associated with changes in the Maze’ operation (Maze Il1),
involving only the pulmonary vein isolation and left atrial
appendage closure.

Thus, the so-calle@Volf Mini-Maze performs the
isolation of pulmonary veins in a minimally invasive
manney but ofers no advantages over catheter ablation
[45]. Another modification called Ex-Maze procedure
uses radio frequency as an enesgyrce and, despite
the injuries showed a similar pattern of classical
operation, it fails to treat the atrium as the technique
does not include lines in the mitral annulus, coronary
sinus and atrium rightAlthough, it should be
highlighted the innovative character of this modification
that would allow the endoscopic treatment of atrial
fibrillation with epicardial ablation alone [46]. Recently
Edgerton et al. [47] published a study with a pattern of
“electrophysiologically” injury equivalent to the
classical lesions of the Cox Maze Il operation, a
procedure called “Dallas lesion set”. This concept was
considered incorrect in the Cox Reviebecause it is
part of the application of technical line in the right atrium
and the pattern of injury would be ineffective in the
prevention of atypical left atrial fluttein addition, the
Dallas technique suggests that the proposed standard
could allow transmural lesions with any of the sources
of energy currently available, be applied in an epicardial
manner and under beating-heart, statements that require
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subsequent confirmation [43].

The development of minimally invasive operations with
greater application of epicardial lines, in combination with
standard lesions without complete confirmation of
effectiveness, may lead to confusion in cases of failure, it
remains doubtful whether treatment failure is associated
with power supply or standard injury

ISMICS Consensus - International Society of
Minimally Invasive Cardiothoracic Surgery (2009)

The aim of this consensus statement was to determine
whether sugical ablation oAF during concomitant cardiac
procedures improves clinical outcomes aftegsty The
group involved in the study analyzed the best available
evidence, a systematic review of data, including randomized
trials, controlled or not, always in order of decreasing
importance. A systematic review and meta-analysis
identified 10 randomized trials (650 patients) and 23 non-
randomized trials (3997 patients), most were published in
English and performed in the United States [12].

The results obtained are summarized as follows in terms
of level of evidence and grades of recommendation:

1. Sumgical ablation oAF improves the chance of re-
establishing sinus rhythm at discharge and at 1 year follow-
up (level), this effect is maintained at 5 years (level B). It
does not reduce the use of antiarrhythmic drugs in 12
months after surgery (level), despite the studies were not
designed to answer this question;

2. The operation does not increase the need for
permanent pacemaker implant (level);

3. It does not increase operative mortality (lefgl
stroke (CW) (level A), myocardial infarction (level B),
cardiac tamponade (lew&), reoperation for bleeding (level
A), esophageal perforation (level B) , low cardiac output
syndrome (leveh), use of intra-aortic balloon (level B),
congestive heart failure (CHF) (level B), pleural effusion
(levelA), pneumonia (leved), renal dysfunction (level B)
and mediastinitis (level);

4. It does not reduce mortality at 1 year (level). There is
a possible reduction in mortality after one year (level B),
but no diference in the incidence of stroke (leve),
myocardial infarction (leved) and CHF (B level);

definitions of success and failure of treatment;

« Insufficient description of the technical modifications
employed in terms of type of injury and the energy source;

» monitoring and surveillance of cardiac rhythm very
heterogeneous;

» over 1 year of follow-up incomplete, especially in
nonrandomized studies;

* lack of discussion of the importance and influence of
left atrial diameter in the results;

« special subgroups (age and low ejection fraction) have
not been sufficiently studied;

« use of oral anticoagulation after the procedure without
a defined protocol;

e consensus did not include the participation of
electrophysiologists.

Thus, after these considerations and review of the best
available evidence, the authors defined the following
consensus recommendations: In patients with persistent and
permaneniF, ablation sugery is recommended to increase
the incidence of sinughythm in the short and long-term
(class 1, LevelA) to reduce the risk of stroke and
thromboembolic events (second class, |&Vglincrease
exercise tolerance and improve ventricular function (second
class, leveh) and increase survival (second class, level B).

FINAL CONSIDERATIONS

The aim of surgical ablation techniques of atrial
fibrillation is to keep the patient free of arrhythmia. This
concept should have the same meaning for all researchers
of this subject, but still controversial. Thus, after follow-up
period from 3 to 6 months, all cases of recurrenc&Fof
atrial flutter and right atypical left atrial flutter should be
considered treatment failure [43]. Clinicalbatients tolerate
better AF than atrial flutter if after ablation sgery
successfully performed the pace is no longeAlBfand
becomes atrial flutter; some authors consider as success
of the technique, what produces a mistaken interpretation
of the results and accuracy of the method [48].

Today the notion that success rates ofygeal ablation
of atrial fibrillation between 70 and 80% of cases is

5. There was an increase in exercise tolerance at 1 year satisfactory may not be more valid, since in that recent

(level), but no favorable impact on quality of life at 3 months
and 1 year (level), but the methodology and the number of
studies is considered insufficient for determination;

6. The increase in the time of anoxia and perfusion
produces no difference in length of stay in intensive care
unit and hospital stay (gradg.

The authors of the consensus identified as limitations
of the study that could weaken the conclusions, the
following factors:

» the study had endpoints not uniform and different

upgrade to 16,309 patients undergoing treatment in the
electrophysiology laboratory showed similar results [ 49].
Thus, some concepts need to be observed when making
a decision on the sgical treatment oAF, if the operation
requires opening the left atrium, the mitral annulus should
be involved in the ablation; if involving right atriotomikie
option should be for biatrial ablation; in presence of long-
term symptomatidF, the result is also better with the biatrial
technique, in CABG or aortic valve replacement wihof
short duration, considering the isolation of pulmonary veins
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and finally when the subject is an indication of

tachyarrhythmia or if it is desired best results, the classical
operation of “cut and suture” should be the method of

choice.

Many authors agree that the future of this operation

will depend on the possibility of performing a minimally

invasive procedure (endoscopic or robotic), avoiding g

general anesthesia, endotracheal intubation and chest
tubes. In addition, surgeons should be alert to obtain
satisfactory results above the current 80% and mainly to
provide an effective and definitive treatment to the patient

with this arrhythmia.
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