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Abstract
Introduction: In the USA atrial fibrillation is the second cause of heart disease after arterial
hypertension, affecting 4 million Americans every year for many patients the heart rate control is
inadequate to improve their quality of life or reduce the symptoms of heart failure, the failure in the
control of the heart rate generates multiple hospitalizations and many times a great state of anxiety
and depression, having a reported recurrence up to 80% in the year in this work we will present the
experience of the Benetti Foundation in the surgery of atrial fibrillation and the initial experience
with the CyberHeart system between 2000 and 2019, 29 patients underwent treatment for atrial
fibrillation with different procedures. Twenty-seven were operated; 18 patients concomitantly with
coronary surgery without the use of extracorporeal circulation; 14 of them using microwave and 4
radiofrequency as a source for the ablation the average age was 62 (± 5 to ± 7) and 30% were women,
the number of bypasses was 3.2 per patient. In two AF patients, after CT was used to delineate atrial
anatomy and targets; radioablation was performed with assistance from radiation oncologists and
physicists the operative mortality of this series was 0%. Hospitalization varied between 3 and 12
days with an average of 7.7 (± 4.6) conclusions our surgical experience of atrial fibrillation shows
the possibility of reproducibility of different techniques in different pathologies. The combination
of surgical treatment, electrophysiological treatment and adequate medical treatment undoubtedly
open a great possibility to alleviate this disease that has really catastrophic consequences. A
suitable dedicated team (Heart Team) is essential to improve the immediate and remote results
of the treatment of atrial fibrillation in its different stages new technique totally non-invasive as
CyberHeart open a new alternative of treatment more experience is needed.
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Introduction
In the USA atrial fibrillation is the second cause of heart disease after arterial hypertension,
affecting 4 million Americans every year [1]. The prevalence of the disease is 6% in those over 65
years and 10% in those over 80 years. 70% of individuals with Atrial Fibrillation are between 65 and
85 years old [2,3]. The proportion between men and women is similar, except that in women over
75 years old the proportion in women is 60%.
The incidence currently between the population of 20 and 59 years is 15.8%, but with the increase
in obesity and hypertension a significant increase in this pathology is expected in the coming years
[4,5] the rhythm control in atrial fibrillation requires drugs with low toxicity [6]. For many patients
the heart rate control is inadequate to improve their quality of life or reduce the symptoms of heart
failure, the failure in the control of the heart rate generates multiple hospitalizations and many
times a great state of anxiety and depression, having a reported recurrence up to 80% in the year. In
addition, Atrial Fibrillation doubles the risk of cardiovascular mortality of all causes independent
of the anticoagulation situation and added risk factors [7-11]. Since the year 2000 there has been an
exponential increase in the treatment of atrial fibrillation by catheters using radiofrequency, with a
recurrence that varies between 1 and 3 years from 20% to 50% [12,13]. Recently in a series of 4,200
ablated patients by catheter, the incidence of complications related to the procedure was 5% and
re-hospitalization at 9 days was 9% [14]. The traditional Cox Maze surgery is highly effective but
requires the prolongation of operative times leading to greater morbidity and mortality, greater
bleeding and high incidence of pacemaker implantation [15]. A few years ago we began to use
different sources of energy to simplify this intervention [16]. Recently, sinus rhythm maintenance
was reported at 84.7% at 6 months and from 58.8% at 8 years of follow-up in patients who underwent
radiofrequency surgical ablation as a complement to valve or coronary surgery. [17] The results
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with ablation surgery in both atria in patients with isolated atrial
fibrillation show a 59% success rate per year, and 38% at 5 years with
advantages over conventional sternotomy [18,19].

or surgery is superior, in terms of results, to isolated medical treatment
in patients with non-paroxysmal atrial fibrillation, lowering the
incidence and decreasing the need for cardioversion and reducing
hospitalizations for cardiac cause [24].

New different treatment methods open an expectation to improve
current results in this true epidemic [20-23]. The CyberHeart system is
a software that use an specific planning with 4D imaging of anatomic
targets and tracking and compensate for movements the heart and
patient with minimally radiation exposure to perform noninvasive
ablation of cardiac arrhythmias using a variety of radiosurgery
platforms [20,21]. In this work we will present the experience of the
Benetti Foundation in the surgery of atrial fibrillation and the initial
experience with the CyberHeart system.

The Cox Maze surgical technique of cutting and sewing the left
atrium, and eventually the right atrium plus the cryoablation points,
is very effective but requires cardiopulmonary bypass and has a high
incidence of bleeding and the need for a permanent pacemaker
[15]. In this article we show our surgical results in the treatment of
atrial fibrillation with different sources of ablation associated with
coronary and valvular surgery, and in patients with paroxysmal atrial
fibrillation without associated pathology.

Material and Methods

Our initial mortality was 0% and immediate results similar to
those of most authors. It is clear that this procedure is increasingly
carried out and a reduction in mortality and incidence of immediate
stroke has been clearly demonstrated in all situations of patients in
whom surgical ablation is performed [25]. In any case, both catheter
ablation and surgery have limitations because they do not have
absolute effectiveness [26]. The combination of both treatments,
according to the first results, would demonstrate superior effectiveness
than any of the techniques in isolation [23]. In addition other way
as CyberHeart of approaching the problem are being evaluated and
open an interesting expectation of non-invasive treatment of this real
epidemic that is atrial fibrillation [20,21].

Between 2000 and 2019, 29 patients underwent treatment for
atrial fibrillation with different procedures. Twenty-seven were
operated; 18 patients concomitantly with coronary surgery without
the use of extracorporeal circulation; 14 of them using Microwave
and 4 Radiofrequency as a source for the ablation the average age
was 62 (± 5 to ± 7) and 30% were women, the number of bypasses
was 3.2 per patient, five patients received treatment during a mitral
valve surgery with extracorporeal circulation 4 underwent a plastic
and 1a Replacement. The technique used was bipolar ablation with
radiofrequency in 3 and microwaves in 2 to 3, (60%) were women.
The mean age was 53.9 (± 9.5). The size of the left atrium was 48.5
mm to 76.6 mm with an average of (62 mm ± 7 mm). The aortic
clamping time was between 53 min and 144 min with an average
of 91.1 ± 21.6, and the pump time between 69 min and 153 min,
with a mean of 111.8 (± 32.3 min). Four patients were operated on
of paroxysmal atrial fibrillation with the Mini Maze technique with
videothoracoscopy using radiofrequency without extracorporeal
circulation, 2 were women (50%). The median age was 53 years (± 8.7).
In two AF patients, after CT was used to delineate atrial anatomy and
targets; radioablation was performed with assistance from radiation
oncologists and physicists The AF patients were treated with widearea circumferential ablation encircling the pulmonary veins. Single
dose delivered was 25 Gy for both patients.

Conclusion
Our surgical experience of atrial fibrillation shows the possibility
of reproducibility of different techniques in different pathologies. The
combination of surgical treatment, electrophysiological treatment
and adequate medical treatment undoubtedly open a great possibility
to alleviate this disease that has really catastrophic consequences.
A suitable dedicated team (Heart Team) is essential to improve the
immediate and remote results of the treatment of atrial fibrillation in
its different stages new technique totally non-invasive as CyberHeart
open a new alternative of treatment more experience is needed.

Statistical Evaluation
It was done using the social science statistical package system
(SPSS version 15).

Results
The operative mortality of this series was 0%. Hospitalization
varied between 3 days and 12 days with an average of 7.7 (± 4.6)
in the 14 patients undergoing coronary surgery without the use of
extracorporeal circulation, ablated with Microwave. The (79%)
that were 11 patients were in Sinus rhythm. Of the 4 patients with
Radiofrequency 3 (75%) were in sinus rhythm. Of the patients
undergoing concomitant mitral surgery of the 3 ablation with
radiofrequency, 2 (67%) were in sinus rhythm, while in the 2 ablation
with microwave only 1 (50%) was terminated in sinus rhythm. In
the 4 patients subjected to Mini Maze 3 (75%) of this group were in
sinus rhythm. One of AF patient treated with CyberHeart developed
recurrence of arrhythmia before 6 months after treatment, and
elected to continue a medical rhythm control strategy. The other was
in sinus rhythm 2 years after no others complications were seen in
this initially experience.

References
1. Naderi S, Wang Y, Miller AL, Rodriguez F, Chung MK, Radford MJ, et al.
The impact of age on the epidemiology of atrial fibrillation hospitalizations.
Am j Med. 2014;127(2):151-8.
2. Feinberg WM, Blackshear JL, Laupacis A, Kronmal R, Hart RG. Prevalence,
age distribution, and gender of patients with atrial fibrillation. Analysis
and implications. Arch Intern Med. 1995;155(5):469-73.
3. Shen JL, Turakhia MP, Winkelmayer WC. Anticoagulation for atrial
fibrillation on dialysis: Are the benefits worth the risks. Curr Opin Nephrol
Hypertens. 2012;21(6):600-6.
4. Neccarelli GV, Varker H, Lin J, Schulman KL. Increasing prevalence
of atrial fibrillation and flutter in the United States. Am J Cardiol.
2009;104(11):1534-9.
5. Wolf PA, Benjamin EJ, Belanger AJ, Kannel WB, Levy D, D'Agostino RB.
Secular trends in the prevalence of atrial fibrillation: The Framingham
Study. Am Heart J. 1996;131(4):790-5.

Discussion
There has been much debate among cardiac surgeons and
electrophysiologists about the best technique to treat atrial fibrillation
resistant to drug treatment. It is clear that both treatment by catheter

Remedy Publications LLC., | http://surgeryresearchjournal.com

6. Heist Ek, Mansour M, Ruskin Jn. Rate control in atrial fibrillation:
Target, methods, resynchronization considerations. Circulation.
2011;124(24):2746-55.

2

2020 | Volume 3 | Article 1199

Federico Benetti, et al.,

World Journal of Surgery and Surgical Research - Cardiac Surgery

7. Thrall G, Lip Gy, Carroll D, Lane D. Depression, anxiety, and quality of life
in patients with atrial fibrillation. Chest. 2007;132(4):1259-64.

18. Janusauskas V, Puodziukaite L, Maneikiene VV, Zuoziene G, Radauskaite
G, Burneikaite G, et al. Long-term results of minimally invasive standalone bi-atrial surgical ablation with a bipolar ablation device for persistent
and longstanding persistent AF: A single-center case series of 91 patients. J
Cardiothorac Surg. 2016;11:23.

8. Mariscalco G, Klersy C, Zanobini M, Banach M, Ferrarese S, Borsani P,
et al. Atrial fibrillation after isolated coronary surgery affects late survival.
Circulation. 2008;118(16):1612-18.

19. Schill MR, Sinn LA, Greenberg JW, Henn MC, Lancaster TS, Schuessler RB,
et al. A Minimally invasive stand-alone cox-maze procedure is as effective
as median sternotom approach. Innovations (Phila). 2017;12(3):186-91.

9. Turakhia MP, Solomon MD, Jhaveri M, Davis P, Eber MR, Conrad R,
et al. Burden, timing, and relationship of cardiovascular hospitalization
to mortality among Medicare beneficiaries with newly diagnosed atrial
fibrillation. Am Heart J. 2013;166(3):573-80.

20. Benetti F, Vivian J, Pankrat M. Method for Non Invasive Heart Treatment
US Patent Ñ 6,889,695 B2. 2005.

10. Bhatt N, Fogarty T, Maguire P. Cardiac radiosurgery for the treatment of
atrial fibrillation. World J Cardiovasc Dis. 2016;6(5):143-55.

21. Sullivan RM, Manzur A. Stereotactic robotic radiosurgery (CyberHeart):
A cyber revolution in cardiac ablation? Heart Rhythm. 2010;7(6):802-10.

11. Wyse DG, Waldo AL, DiMarco JP, Domanski MJ, Rosenberg Y, Schron
EB, et al. Atrial fibrillation follow-up investigation of rhythm management.
N Engl J Med. 2002;347(23):1825-33.

22. Gersak B, Pernat A, Robic B, Sinkovec M. Low rate of atrial fibrillation
recurrence verified by implantable loop recorder monitoring following
a convergent epicardial and endocardial ablation of atrial fibrillation. J
Cardiovasc Electrophysiol. 2012;23(10):1059-66.

12. Noheria A, Kumar A, Wylie JV Jr, Josephson ME. Catheter ablation vs.
antiarrhythmic drug therapy for atrial fibrillation: A systematic review.
Arch Intern Med. 2008;168(6):581-86.

23. Civello KC, Smith CA, Boedefeld W. Combined Endocardial and Epicardial
Ablation for Symptomatic Atrial Fibrillation: Single Center Experience in
100+ Consecutive Patients. J Innov Cardiac Rhythm Manage. 2013;1-7.

13. Khan MN, Jaïs P, Cummings J, Di Biase L, Sanders P, Martin DO, et al.
Pulmonary-vein isolation for atrial fibrillation in patients with heart
failure. N Engl J Med. 2008;359(17):1778-85.

24. Nyong J, Amit G, Adler AJ, Owolabi OO, Perel P, Prieto-Merino D, et
al. Efficacy and safety of ablation for people with non-paroxysmal atrial
fibrillation. Cochrane Database Syst Rev. 2016;11:CD012088.

14. Shah RU, Freeman JV, Shilane D, Wang PJ, Go AS, Hlatky MA, et al.
Procedural complications, rehospitalizations, and repeat procedures after
catheter ablation for atrial fibrillation. J Am Coll Cardiol. 2012;59(2):1439.

25. Badhwar V, Rankin JS, Ad N, Grau-Sepulveda M, Damiano RJ,
Gillinov AM, et al. Surgical Ablation of Atrial Fibrillation in the United
States: Trends and Propensity Matched Outcomes. Ann Thorac Surg.
2017;104(2):493-500.

15. 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(6):1822-8.

26. Bhatt N, Turakhia M, Fogarty TJ. Cost-effectiveness of cardiac radiosurgery
for atrial fibrillation: Implications for reducing health care morbidity,
utilization, and costs. Cureus. 2016;8(8):e720.

16. Mazzitelli D, Park CH, Park KY, Benetti FJ, Lange R. Epicardial ablation
of atrial fibrillation on the beating heart without cardiopulmonary bypass.
Ann Thorac Surg. 2002;73(1):320-1.
17. Yang S, Mei B, Feng K, Lin W, Chen G, Liang M, et al. Long-term Results
of Surgical Atrial Fibrillation Radiofrequency Ablation: Comparison of
Two Methods. Heart Lung Circ. 2018;27(5):621-8.

Remedy Publications LLC., | http://surgeryresearchjournal.com

3

2020 | Volume 3 | Article 1199

