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trial fibrillation surgery has become an area of major interest for cardiac

surgeons. This is not surprising, because there is increasing information

showing that surgery should play a larger role in the therapeutic armamen-
tarium of this enigmatic syndrome, or primary disease. Starting in 1980, Williams
and colleagues' and Defauw and colleagues® proposed 2 surgical techniques, isolation
of the left atrium and the corridor procedure, respectively, to obtain rate control of this
difficult and complex pathology.

In 1991, Cox and colleagues™* described the mazel operation and later the maze
2 and maze 3 operations. These techniques were the first attempts to surgically
achieve a rhythm-control therapy for atrial fibrillation, and the maze 3 became the
gold standard for surgical treatment of atrial fibrillation. Because the maze 3 is a
complex operation, requiring a long ischemic time and having a major potential for
bleeding, it never became a widespread technique.

With a completely different approach based on information from Hannover,’ in
1998 our group was the first to describe the surgical treatment of permanent atrial
fibrillationusing bilateral isolation of the pulmonary veins © in patients with mitral
valve disease, by using endocardial radiofrequency catheter ablation. The concept
behind this approach is to avoid macroreentry, which inside the left atrium is mostly
occurring around the ostia of the pulmonary veins, where refractory periods are
much shorter than in the cavity of the left atrium.” Cox and colleagues® state that
“atrial fibrillation . . . could come from the PV but they were not mapped.”

Concomitantly and independently, Haissaguerre and colleagues described ec-
topic foci within the pulmonary veins as the origin of lone atrial fibrillation in some
patients with paroxysmal lone atrial fibrillation, and reported very high early success
rates.

The suboptimal results we reported initially were obtained in unselected patients
who underwent operation with unipolar dry radiofrequency. Failure may have been
caused by the difficulties in achieving consistent transmurality or the multiplicity of
mechanisms leading to atrial fibrillation, well beyond the role of the pulmonary
veins.

In an attempt to improve results, and always using ablation limited to the left
atrium, different approaches'® and additional lines'! were proposed by several
groups.

Different heating and cooling energies became available in the surgical arma-
mentarium as alternatives to the cut-and-sew method.!>'3 So far, only a few of those
energies have shown to be consistently transmural.

By analyzing the surgical results of patients who undergo operation with the use
of such tools, it is clear that the results are now consistent and the success rate needs
to be improved, mainly in patients with lone atrial fibrillation. In many patients the
mechanisms for atrial fibrillation are not limited to the left atrium but are also
located in the right atrium. This is not surprising and is in accordance with past
knowledge. Indeed, for some time our electrophysiologist colleagues have been
curing lone atrial fibrillation using right atrial ablation with a 1-year success rate in
the range of 15%.'*'5 The maze operation achieves the higher reported success
rates'® and is a biatrial approach. These facts are in line with Barnett and Ad’s
article'” in this issue of The Journal, and reinforce the concept that biatrial surgery
leads to a higher success rate in the treatment of atrial fibrillation.
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If surgery is to stay in the mainstream of the armamen-
tarium for the treatment of atrial fibrillation we have to
recognize that our current knowledge is not sufficient. The
challenge now is how to increase our knowledge and obtain
the best sustained results after surgery.

Atrial fibrillation is a multifactor condition and presents
under different forms. It is generally accepted as a syndrome
of increasing severity. Atrial fibrillation usually starts as a
paroxysmal condition and evolves into a permanent condi-
tion. It is much easier to cure in the early stages. The results
of nonpharmacologic treatment of atrial fibrillation are far
superior when performed in patients with persistent or par-
oxysmal atrial fibrillation than in patients with permanent
atrial fibrillation. This is true in patients with lone atrial
fibrillation or mitral valve disease. In those with paroxysmal
atrial fibrillation, even without ablation a substantial num-
ber of patients will recover sinus rhythm by repairing the
mitral valve and unloading the atrium.

Barnett and Ad’sarticle ' reviews a large number of
articles discussing more than 6000 patients, but because
most of the data were not accessed or analyzed together, its
conclusions should be cautiously assessed. It should be
noted that although the title of this literature review includes
“ablation,” some of the articles discuss standard surgery,
most frequently the results of the maze operation.

The percutaneous approaches have evolved from the
concepts of ectopic foci within the pulmonary veins to
bilateral isolation of the pulmonary veins, as described by
Pappone and colleagues® and later by Macle and cokb
leagues.'” Comparing the results of surgery with the results
of percutaneous ablation is not appropriate because patients
undergoing surgery usually have a failed percutaneous ab-
lation. The series from Prasad et al.!® performed in an era
in which interventions were not available, show that surgi-
cal treatment is highly efficient. It should be emphasized
that treating this arrhythmia in patients with atrial fibrilla-
tion and concomitant heart pathology in addition to the
mitral valve is more difficult than in those patients with lone
atrial fibrillation.

Surgical approaches need to be simplified and safe. Five
years ago our group reported the initial experience of bilat-
eral isolation of the pulmonary veins without cardiopulmo-
nary bypass for the treatment of lone atrial fibrillation using
median sternotomy.?® Recently, several groups have reported
mini-invasive approaches 2! Surgeons have the responsibil-
ity to document that when these procedures are performed
thoracoscopically, the results are similar and long-lasting.

One of the most important benefits we can offer to many
patients is a decrease in the incidence of thromboembolic
events associated with atrial fibrillation. By analyzing clin-
ical and echocardiographic risk factors it is possible to
identify the patients who are at high risk for stroke?
Because the left atrium appendage is the origin of these
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thrombi, we have the unique opportunity of eliminating the
appendage, and because we use no intracardiac foreign
bodies, this is likely the most effective method to decrease
the incidence of thromboembolism.

Another concept to clarify is the definition of success.
Our aim in atrial fibrillation treatment should be to achieve
sinus thythm and to avoid the major drawbacks of atrial
fibrillation, that is, thromboembolic events and the need for
treatment with antiarrhythmics. All of those medications
have proarrhythmic effects that cause a significant number
of sudden late deaths.** When reporting sinus rhythm we
should document normal sinus rhythm, which is not the
same as free of atrial fibrillation, as too commonly reported.
How sinus rhythm is defined cannot be based on symptoms
or an occasional electrocardiogram. In those patients with
paroxysmal atrial fibrillation, sinus rhythm, definition requires
Holter monitoring. In those patients with permanent atrial
fibrillation it is essential to document that they do not have
paroxysmal atrial fibrillation, thus requiring more than a
routine electrocardiogram to detect their basic rhythm. In
Barnett and Ad’seview, !’ the criteria for rhythm success is
freedom from atrial fibrillation. In addition, a substantial
number of articles are not detailing the methods used for
defining the rhythm, thus becoming less informative and
sometimes useless. Eventually we can postulate that the
reason Barnett and Ad’study '’ did not show better survival
is that the only rhythm that might lead to an improved
survival is sinus rhythm and that a substantial number of
patients without atrial fibrillation are not in sinus rhythm.
Readers are rarely informed on additional medications that
patients require during follow-up, which seems to have a
direct impact on survival.

At the moment several crucial issues remain to be an-
swered.

1. Is there the need to routinely create lines in the right

and left atria?

2. Inside the left atrium the pulmonary veins are a major
component for the origin or perpetuation of atrial
fibrillation. Are additional lines necessary, and, if so,
where should they be created?

3. What is the role of the left atrial appendage in atrial
fibrillation? Does it have any proarrhythmic poten-
tial?

4. What is the role of the autonomic nervous system in
the origin or perpetuation of atrial fibrillation?

These are some of the issues that require a definite
answer. The coming years will be rich in research on atrial
fibrillation surgery. The ultimate goal is to develop a proce-
dure that will be performed on the beating heart using ports and
always eliminating the left atrial appendage. When that tech-
nology is available it will be a challenge to decide, with our
electrophysiologist colleagues, which is the easiest and saf-
est way to create those ablation lines.
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In the meantime it is crucial that surgeons and electro-

physiologists work in close cooperation to provide answers
to the questions described.

References

1.

10.

12.

Williams JM, Ungerleider RM, Lofland GK, Cox JL. Left atrial
isolation: new technique for the treatment of supraventricular arrhyth-
mias. J Thorac Cardiovasc Surg. 1980;80:373-80.

. Defauw JJ, Guiraudon GM, van Hemel NM, Vermeulen FE, Kingma

JH, de Bakker JM. Surgical therapy of paroxysmal atrial fibrillation
with the “corridor” operation. Ann Thorac Surg. 1992;53:564-70.

. Cox JL, Canavan TE, Schuessler RB, Cain ME, Lindsay BD, Stone C,

et al. The surgical treatment of atrial fibrillation. IV. Surgical tech-
nique. J Thorac Cardiovasc Surg. 1991;101:584-92.

. Cox JL, Jaquiss RD, Schuessler RB, Boineau JP. Modification of the

maze procedure for atrial flutter and atrial fibrillation. II. Surgical
technique of the maze III procedure. J Thorac Cardiovasc Surg.
1995;110:485-95.

. Fieguth HG, Wabhlers T, Borst HG. Inhibition of atrial fibrillation by

pulmonary vein isolation and auricular resection— experimental study
in a sheep model. Eur J Cardiothorac Surg. 1997;11:714-21.

. Melo JQ, Adragdo P, Neves J, Ferreira M, Calquinha C, Santos A, et al.

Surgery for atrial fibrillation using intra-operative radiofrequency abla-
tion. Rev Port Cardiol. 1998;17:377-9.

. Adragdo P, Melo J, Teles R, Aguiar C, Bonhorst D, Seabra-Gomes R.

Postoperative electrophysiologic evaluation of radiofrequency pulmo-
nary vein isolation. PACE. 1999;22(4, Part 11):892.

. Cox JL, Canavan TE, Schuessler RB, Cain ME, Lindsay BD, Stone C,

et al. The surgical treatment of atrial fibrillation. II. Intraoperative
electrophysiologic mapping and description of the electrophysiologic
basis of atrial flutter and atrial fibrillation. J Thorac Cardiovasc Surg.
1991;101:406-26.

. Haissaguerre M, Jais P, Shah DC, Takahashi A, Hocini M, Quiniou G,

et al. Spontaneous initiation of atrial fibrillation by ectopic beats
originating in the pulmonary veins. N Engl J Med. 1998;339:659-66.
Knaut M, Spitzer SG, Karolyi L, Ebert HH, Richter P, Tugtekin SM,
et al. Intraoperative microwave ablation for curative treatment of
atrial fibrillation in open heart surgery—The MICRO_STAF and
MICRO_PASS pilot trial. Thorac Cardiovasc Surg. 1999;47:379-84.

. Benussi S, Pappone C, Nascimbene S, Oreto G, Caldarola A, Stefano

PL, et al. A simple way to treat chronic atrial fibrillation during mitral
valve surgery: the epicardial radiofrequency approach. Eur J Cardio-
thorac Surg. 2000;17:524-9.

Sie HT, Beukema WP, Ramdat Misier AR, Elvan A, Ennema JJ,
Wellens HJJ. The radiofrequency modified maze procedure. A less

13.

20.

21.

22.

23.

24.

invasive surgical approach to atrial fibrillation during open-heart
surgery. Eur J Cardiothorac Surg. 2001;19:443-7.

Lee JW, Choo SJ, Kim KI, Song JK, Kang DH, Song JM, et al. Atrial
fibrillation surgery simplified with cryoablation to improve left atrial
function. Ann Thorac Surg. 2001;72:1479-83.

. Calo L, Lamberti F, Loricchio ML, Castro A, Shpun S, Boggi A, et al.

Long-term follow-up of right atrial ablation in patients with atrial
fibrillation. J Cardiovasc Electrophysiol. 2004;15:37-43.

. Cappato R, Calkins H, Chen SA, Davies W, Iesaka Y, Kalman J, et al.

Worldwide survey on the methods, efficacy, and safety of catheter
ablation for human atrial fibrillation. Circulation. 2005;111:1100-5.

. Prasad SM, Maniar HS, Camillo CJ, Schuessler RB, Boineau JP, Sundt

TM 3rd, et al. The Cox maze III procedure for atrial fibrillation:
long-term efficacy in patients undergoing lone versus concomitant
procedures. J Thorac Cardiovasc Surg. 2003;126:1822-8.

. Barnett SD, Ad N. Surgical ablation as treatment for the elimination of

atrial fibrillation: A meta-analysis. J Thorac Cardiovasc Surg. 2006;
131:1029-35.

. Pappone C, Oreto G, Rosanio S, Vicedomini G, Tocchi M, Gugliotta

F, et al. Atrial electroanatomic remodeling after circumferential radio-
frequency pulmonary vein ablation: efficacy of an anatomic approach
in a large cohort of patients with atrial fibrillation. Circulation. 2001;
104:2539-44.

. Macle L, Jais P, Scavee C, Weerasooriya R, Hocini M, Shah DC, et al.

Pulmonary vein disconnection using the LocaLisa three-dimensional non-
fluoroscopic catheter imaging system. J Cardiovasc Electrophysiol. 2003;
14:693-7.

Melo J, Adragdo P, Neves J, Ferreira M, Timéteo A, Santiago T, et al.
Endocardial and epicardial radiofrequency ablation in the treatment of
atrial fibrillation with a new intra-operative device. Eur J Cardiotho-
rac Surg. 2000;18:182-6.

Wolf RK, Schneeberger EW, Osterday R, Miller D, Merrill W, Flege
JB Jr, et al. Video-assisted bilateral pulmonary vein isolation and left
atrial appendage exclusion for atrial fibrillation. J Thorac Cardiovasc
Surg. 2005;130:797-802.

Maessen JG, Nijs JF, Smeets JL, Vainer J, Mochtar B. Beating-heart
surgical treatment of atrial fibrillation with microwave ablation. Ann
Thorac Surg. 2002;74:S1307-11.

Zabalgoitia M, Halperin JL, Pearce LA, Blackshear JL, Asinger RW,
Hart RG. Transesophageal echocardiographic correlates of clinical risk
of thromboembolism in nonvalvular atrial fibrillation. Stroke Preven-
tion in Atrial Fibrillation III Investigators. J Am Coll Cardiol. 1998;
31:1622-6.

O’Hara GE, Charbonneau L, Chandler M, Vidaillet HJ Jr, Philippon F,
Sami M, et al; AFFIRM Investigators. Comparison of management
patterns and clinical outcomes in patients with atrial fibrillation in
Canada and the United States (from the analysis of the Atrial Fibril-
lation Follow-up Investigation of Rhythm Management [AFFIRM]
database). Am J Cardiol. 2005;96:815-21.

The aigournal of Thoracic and Cardiovascular Slérgery e Volume 131, Number 5 951

Downlo

ed from jtcs.ctsnetjournals.org on July 6, 200

—
g
==
S
=
=
Ll



http://jtcs.ctsnetjournals.org

Surgery for atrial fibrillation: Arewe heading in theright direction?
Joao Q. Melo
J Thorac Cardiovasc Surg 2006;131:949-951
DOI: 10.1016/j.jtcvs.2005.12.027

Continuing Medical Education Activities
Subscribers to the Journal can earn continuing medical education credits viathe Web at
http://cme.ctsnetjournal s.org/cgi/hierarchy/ctsnetcme_node;JTCS

Subscription Information
This article cites 23 articles, 18 of which you can access for free at:
http://jtcs.ctsnetjournal s.org/cgi/content/full/131/5/949#B1BL

Citations
This article has been cited by 2 HighWire-hosted articles:
http://jtcs.ctsnetjournal s.org/cgi/content/full/131/5/949%#otherarticles

Subspecialty Collections

This article, along with others on similar topics, appears in the following collection(s):
Electrophysiology - arrhythmias
http://jtcs.ctsnetjournal s.org/cgi/collection/electrophysiology _arrhythmias Valve disease
http://jtcs.ctsnetjournal s.org/cgi/collection/valve disease

Permissionsand Licensing

General information about reproducing this article in parts (figures, tables) or in its entirety
can be found online at:

http://www.el sevier.com/wps/find/supportfag.cws_home/permissionusematerial.

An on-line permission request form, which should be fulfilled within 10 working days of
receipt, isavailable at:

http://www.el sevier.com/wps/find/obtai npermissionform.cws_home/obtai npermissionform

The Journal of
Thoracic and Cardiovascular Surgery

Downloaded from jtcs.ctsnetjournals.org on July 6, 2009



http://cme.ctsnetjournals.org/cgi/hierarchy/ctsnetcme_node;JTCS
http://jtcs.ctsnetjournals.org/cgi/content/full/131/5/949#BIBL
http://jtcs.ctsnetjournals.org/cgi/content/full/131/5/949#otherarticles
http://jtcs.ctsnetjournals.org/cgi/collection/electrophysiology_arrhythmias
http://jtcs.ctsnetjournals.org/cgi/collection/valve_disease
http://www.elsevier.com/wps/find/supportfaq.cws_home/permissionusematerial
http://www.elsevier.com/wps/find/obtainpermissionforms.cws_home/obtainpermissionform
http://jtcs.ctsnetjournals.org

