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Aims Atrial fibrillation (AF) is one of the most common heart rhythm disorders. The study 
aimed to identify the effectiveness of surgical ablation of the atrial fibrillation substrate in 
cardiac surgery.
Materials & Methods From January 1, 2016, to July 1, 2019, 46 procedures of left atrial 
surgical ablation of the atrial fibrillation substrate were performed in patients with 
paroxysmal, persistent, and long-lasting persistent AF based on the State Institution 
“Scientific and Practical Medical Centre of Pediatric Cardiology and Cardiac Surgery of the 
Ministry of Health of Ukraine”. The control group consisted of 23 studied patients.
Findings In most patients, recovery and retention of the sinus rhythm were observed 
throughout the entire time after the surgical intervention. 25 (56.8%) such patients were 
registered after three months, 30 (68.2%) after six months, 28 (63.6%) patients retained a 
sinus rhythm 12 months later and as a result of further observations. 7 (15.9%) patients have 
a persistent AF, 5 (11.4%) patients have a typical atrial flutter, 1 (2.2%) was diagnosed with a 
rhythm disorder in the form of left atrial flutter, 1 (2.2%) – with a persistent multi-focal atrial 
tachycardia. During the first 3-6 months after the procedure, some patients have recurrent 
AF. 15% of patients require restoration of the sinus rhythm by electro cardioversion and 
consultation of an arrhythmology-electrophysiologist to select antiarrhythmic therapy.
Conclusion The rationality and effectiveness of surgical ablation of the atrial fibrillation 
substrate in cardiac surgery were determined.
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Introduction 
Atrial fibrillation (AF) is one of the most common 
heart rhythm disorders, affecting approximately 
33.5 million worldwide [1]. At the moment, the 
frequency of atrial fibrillation occurs in almost 3% of 
the population of Western Europe aged 20 years and 
older. According to forecasts, by 2030, atrial 
fibrillation among European residents will increase 
from 7 million to almost 13 million [2]. Atrial 
fibrillation can be a complication of any pathology of 
the valvular heart apparatus. Mitral valve lesions, in 
particular in rheumatic heart disease, have the 
highest prevalence of AF. In patients with mild to 
moderate aortic stenosis, atrial fibrillation (AF) 
prevalence is 9.1% and 33.7% in those with severe 
aortic stenosis. Atrial fibrillation in patients with 
isolated mitral insufficiency develops in 16% of 
cases, with isolated mitral stenosis – in 29% of 
cases, and 52% with combined mitral defect 
(stenosis and regurgitation). The prevalence of AF 
reaches 70% with a combined mitral and tricuspid 
valve defect [3]. AF has some risk factors, such as 
hypertension, obesity, coronary heart disease, 
smoking, diabetes mellitus [4]. There are also risk 
factors that predispose to the progression of 
persistent AF in patients waiting for ablation. 
Among them, hypertension, old age, ischemic 
attacks, and other conditions are distinguished [5]. 
Over the past decade, great progress has been made 
in identifying the genetic determinants of AF. 
Although studies of families with AF have led to the 
identification of mutations in several ion channels 
and molecules, these mutations are usually family-
specific, rare, and do not explain a significant part of 
the inheritance of AF [6, 7]. AF is largely a disease of 
the elderly. Over the past decade, many studies have 
been conducted, in which special attention was paid 
to reporting the results of AF ablation in older adults 
[7-9]. 
Currently, it is extremely important to develop 
effective and safe treatment strategies to prevent or 
reverse the occurrence of AF in patients. Thus, most 
conventional antiarrhythmic drugs are 
contraindicated in heart failure and AF patients, 
often ineffective or poorly tolerated, making AF 
ablation an increasingly important option for heart 
rate control [10]. Over the past three decades, 
catheter and surgical ablation of atrial fibrillation 
(AF) have evolved from examinational procedures to 
their current role as effective treatment options for 
patients with AF. Surgical ablation of AF using 
standard, minimally invasive, or hybrid methods are 
available in most major hospitals worldwide. 
Catheter ablation of AF has become even more 
accessible and is currently the most frequently 
performed catheter ablation procedure [7]. However, 
despite the considerable success of drug and 
surgical treatment of atrial fibrillation, choosing the 
optimal treatment for this arrhythmia remains a 
difficult problem to date. The severity of AF often 

has a direct connection with the occurrence of other 
pathologies. For example, emerging data have 
shown that permanent forms of AF are associated 
with a significant increase in thrombembolia and 
death compared to paroxysmal AF [11]. 
Modern treatment of AF includes the active use of 
surgical methods of treatment, which show high 
efficiency in restoring and maintaining the sinus 
rhythm [12, 13]. As a result of the study, the authors 
expect to cover the effectiveness of surgical ablation 
of the atrial fibrillation substrate during cardiac 
surgery. 
 
Materials and Methods 
In the period from January 1, 2016, to July 1, 2019, 
46 procedures of left atrial surgical ablation of the 
atrial fibrillation substrate were performed in 
patients with paroxysmal, persistent, and long-
lasting persistent AF based on the State Institution 
"Scientific and Practical Medical Centre of Pediatric 
Cardiology and Cardiac Surgery of the Ministry of 
Health of Ukraine". Equation of calculating sample 
size  was n = [(Zα/2 + Zβ)2 × {2(ó)2}]/ (μ1-μ2)2. 
According to it, patients with a permanent form of 
AF who decided to restore the sinus rhythm were 
assigned to the main group of patients with a long-
lasting persistent form of AF (N=46). For 
comparison, the authors also studied a control group 
of patients with atrial fibrillation who underwent 
surgery from January 1, 2016, to July 1, 2019, but, 
for some reason, these patients did not undergo left 
atrial surgical ablation of the atrial fibrillation 
substrate. The control group consisted of 23 studied 
patients. The patient groups were homogeneous and 
had approximately the same demographic 
indicators. 
The anamnestic survey was performed during the 
study; additional data was gathered from medical 
cards and monitoring. This study was approved by 
the National Ethics Commission of the Ministry of 
Health of Ukraine. All procedures performed in 
studies involving human participants were in 
accordance with the ethical standards of the 
institutional and national research committee and 
with the 1964 Helsinki declaration and its later 
amendments or comparable ethical standards. 
Patients from the study groups underwent ECGpro 
Holter monitoring (IMESC, Ukraine), ECGpro 12-
channel resting electrocardiography (IMESC, 
Ukraine), anamnestic survey 3, 6, 12, and 24 months 
after the surgical intervention. Patients from the 
control group also underwent electrocardiography 
and anamnestic survey. Some patients underwent 
daily Holter ECG monitoring. 
During echocardiography and evaluation of the left 
atrium in all patients using the transthoracic 
echocardiography (TTE) technique, the anterior-
posterior size of the left atrium was measured in the 
2D model in the middle of the systole. TTE was 
performed using a Philips IE-33 device (Providian 
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medical, Ukraine) with an S5-1 sensor or a Philips 
Cx-50. Transthoracic echocardiography was 
performed according to the recommendations of the 
American Association of Echocardiography [12]. 
Attention was focused on visualization of the left 
atrium and measurement of its size. The procedure 
of the atrial fibrillation substrate's left atrial 
radiofrequency surgical ablation was performed 
together with surgical intervention for valvular 
pathology, congenital malformations (atrial septal 
defect, cor triatriatum), and coronary artery bypass 
grafting. The procedure of surgical ablation of the 
atrial fibrillation substrate with a unipolar 
radiofrequency electrode was performed under 
conditions of artificial blood circulation. All patients 
underwent median sternotomy. All patients 
underwent only left-sided surgical ablation, ablator-
IBI-1500 (Irvine Biomedical; USA). After accessing 
the mitral valve using a monopolar electrode, IBI 
Therapy™ CooI Path™ Ablation Catheter, St. Jude 
Medical, the USA with active cooling, lines were 
applied on the inner surface of the left atrium. 
Firstly, lines were drawn around the left and right 
pulmonary veins forming a closed circle. Then both 
circles were connected with an additional line, 
preventing omissions. In addition, a line was applied 
from the left atrial (LA) appendage to the previously 
applied lines. 
Ablation was completed by applying a line to the 
mitral valve in the direction of the F2 segment 
(Figure 1).  
 

 
Figure 1) Scheme of left atrial surgical ablation of the atrial 
fibrillation substrate 
 
The whole process was controlled by an 
arrhythmologist to avoid overheating the electrode 
and incomplete contact with the LA wall. After the 
surgery, all patients received Class I/III 
antiarrhythmic drugs. Patients with coronary heart 
disease received beta-blockers at a dose of 2.5-5mg 
and additionally, amiodarone 200mg 3 times a day 
before a saturation dose of 10g, then a maintenance 

dose of amiodarone: 200mg 1 time a day under the 
control of heart rate for 3-6 months. After the sinus 
rhythm was restored, antiarrhythmic drugs were 
canceled after 3-6 months. Catamnestic data were 
collected prospectively in all patients with surgical 
ablation of the AF substrate. It was not possible to 
collect data from 2 patients, as contact with them 
was lost. Further observation of all other (44 of 
patients) was carried out by daily Holter ECG 
monitoring, electrocardiogram, and anamnestic 
survey 3, 6, 12 months after the procedure, then 
annually. 
The ANOVA and independent t-test were used to 
check the difference between groups. Graphpad 
prims was used as an analysis solution. 
 
Findings 
The clinical characteristics of the patients are 
demonstrated in Table 1. the majority of patients 
were men (60.9%), and there were 18 women 
(39.2%). The average observation terms of the 
comparative groups were 24 months (from 8 to 49 
months). The patient groups were homogeneous in 
almost all parameters. A considerable difference was 
present only in the indicators of New York Heart 
Association Functional Classification class III (NYHA 
III) and the long-lasting persistent form of AF. This is 
due to a significantly smaller number of patients 
with these indicators in the control group. 
 
Table 1) Clinical characteristics of patients (р>0.05 for all) 
Indicator Study group (N=46) Control group (N=23) 

Mean±SD N (%) Mean±SD N (%) 
Age (Year) 63.50±8.61 

(38-77) 
- 61.30±8.54 

(49-82) 
- 

LA size (mm) 51.00±6.12 
(38-66) 

- 52.95±6.97 
(39-68) 

- 

Ejection 
fraction 

52.00±9.75 
(29-71) 

- 51.60±9.50 
(34-65) 

- 

Cross-clamp 
time (min) 

133.00±39.48 
(41-198) 

- 114.40±41.90 
(59-200) 

- 

Gender 
(male) 

- 28 
(60.87) 

- 13 
(56.00) 

Paroxysmal 
form of AF 

- 4 (8.70) - 5 
(21.74) 

Persistent 
form of AF 

- 16 
(34.80) 

- 5 
(21.74) 

Long-lasting 
persistent 
form of AF 

- 26 
(56.50) 

- 7 
(30.43) 

Permanent 
form of AF 

- 0  - 6 
(26.09) 

NYHA III - 21 
(45.60) 

- 2 (8.69) 

 
The relationship between the size of the LA and the 
possible recurrence of atrial fibrillation is presented 
in Diagram 1. 
The characteristics of surgical interventions 
performed with left atrial radiofrequency surgical 
ablation are shown in Table 2. Most often, this 
procedure was performed together with prosthesis 
or mitral valve plasty. 
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Diagram 1) The relationship between the size of the left atrium 
and the possible recurrence of atrial fibrillation  
 
 
Table 2) Characteristics of cardiac surgical interventions that 
were performed along with left atrial radiofrequency surgical 
ablation of the atrial fibrillation substrate (N=44) 
Type of procedure Number (%) 
MV plasty/prosthesis +/-TV plasty 25 (54.3) 
CABG + MV plasty/prosthesis +/-TV 
plasty 

6 (13.1) 

AV prosthesis + MV plasty/prosthesis 
+/-TV plasty 

6 (13.1) 

CABG 1 (2.2) 
CHD (cor triatriatum) 1 (2.2) 
AV prosthesis +/-TV plasty 1 (2.2) 
ASD plasty + TV plasty 2 (4.4) 
TV plasty  1 (2.2) 
CABG + MV plasty/prosthesis, AV 
prosthesis 

2 (4.6) 

AV prosthesis +/-TV plasty 1 (2.2) 
Total  46 (100) 
Note: MV= mitral valve; TV= tricuspid valve; AV= aortic valve; CABG= 
coronary artery bypass grafting; CHD= congenital heart disease; ASD= 
atrial septal defect 

 
 
Forty-three patients from the main group 
underwent resection of the left atrial appendage. On 
average, the aortic cross-clamp time in the main 
group (n=46) was 133±39.48 minutes.  
The data of patients on the restoration of sinus 
rhythm are presented in Table 3. The majority of 
patients experienced recovery and retention of the 
sinus rhythm during the entire time after the 
surgical intervention. Twenty-five patients (56.8%) 
retained a sinus rhythm after three months, 30 
patients (68.2%) after six months, 28 patients 
(63.6%)after 12 months. 7 patients (15.9%) have a 
persistent AF, five patients (11.4%) have a typical 
atrial flutter, one patient (2.2%) was diagnosed with 
a rhythm disorder in the form of left atrial flutter, 
one patient (2.2%) with a persistent multi-focal 
atrial tachycardia. During the first 3-6 months after 
the procedure, some patients have recurrences of 
AF. 15% of patients require restoration of the sinus 
rhythm by electro cardioversion and consultation of 
an arrhythmology-electrophysiologist to select 
antiarrhythmic therapy.  
 

Table 3) Characteristics of heart rate in patients after left-sided 
surgical ablation of the AF substrate and data on patients in the 
control group (р<0.001 for all) 
Sinus rhythm Study group (N=44) Control group (N=23) 
3 months 25 (56.82%) 4 (18%) 
6 months 30 (68.18%) 4 (18%) 
12 months 28 (63.64%) 4 (18%) 
24 months 28 (63.64%) 4 (18%) 
 
Discussion 
Left atrial flutter most often occurs after catheter or 
surgical ablation of atrial fibrillation and in patients 
with atrial myopathies [14]. Left atrial flutter is much 
less common than right atrial CTI-dependent flutter. 
As a rule, it is registered in patients with an organic 
lesion of the left parts of the heart. The basis for the 
development of macro reentry in LA are zones of 
delayed conduction or blockage of the impulse, 
which can be detected during its endocardial 
mapping. The following regions of LA most often 
serve as sources of fluttering: the area of the mitral 
valve, pulmonary veins, the posterior wall of the LA, 
the atrial septum [15]. After a successful procedure of 
left atrial surgical ablation of the atrial fibrillation 
substrate, provided that the sinus rhythm is steadily 
restored, as well as if the patient has undergone 
cardiac surgery without the use of mechanical 
prostheses, it is possible to recommend the abolition 
of anticoagulants after 3-6 months. 
An important aspect is that the frequency of 
implantation of a cardiostimulator is significantly 
lower with left atrial ablation. Out of the 44 patients 
studied, there were no patients who needed 
cardiostimulator implantation. The following results 
were obtained were evaluating the postsurgical 
results of patients with cardiac surgery who did not 
undergo the procedure of left atrial surgical ablation 
of the atrial fibrillation substrate. Out of 23 patients 
with atrial fibrillation who underwent surgery, after 
eliminating the valvular defect, the sinus rhythm 
was restored and preserved during the entire 
follow-up period only in 4 (18%) patients. All other 
patients, namely 19 (82%), have a persistent or 
permanent form of AF. Thus, in the study group, the 
procedure's success was achieved in most patients, 
and ablation of the atrial fibrillation substrate 
during cardiac surgery effectively reduced the 
symptoms of atrial fibrillation. The opposite 
situation was in the group of patients who did not 
undergo ablation. 
The main disadvantage of surgical ablation studies is 
that the literature is heterogeneous with 
inconsistencies in the types of patients studied, 
indications, sets of lesions, energy devices used, and, 
most importantly, the definitions of results [16]. In 
patients who, for some reason, did not undergo this 
procedure, the sinus rhythm was restored 
independently only in isolated cases. There is a 
rhythm disturbance in the form of atrial fibrillation 
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in such patients, which requires further measures to 
restore the sinus rhythm. 
The gold standard for surgical ablation of the atrial 
fibrillation substrate is the Cox-Maze procedure. 
More than 30 years have passed since it was 
performed for the first time in 1987, the surgical 
treatment of patients with AF has made 
considerable progress [17]. This is the most effective 
procedure: the sinus rhythm is restored in almost 
97% of patients [18]. According to the literature, 
there are only three main methods for the correct 
implementation of the Cox-Maze procedure: (I) this 
is a "cut-and-sew" with cryoablation around critical 
zones (coronary sinus, mitral, and tricuspid rings), 
(II) cryoablation as an independent procedure and 
(III) bipolar radiofrequency ablation in combination 
with cryoablation around critical zones [19]. Surgical 
treatment of atrial fibrillation has undergone many 
changes. Cox-Maze IV helped to solve some of the 
limitations of Cox-Maze III. Using ablation 
technology to replace surgical incisions, similar cure 
rates were achieved, despite stricter follow-up 
criteria. Owing to the advances in mini-invasive 
technologies, Cox-Maze IV surgery can now be 
performed using a less invasive approach in 
correctly selected patients, resulting in a shorter 
hospital stay with equivalent 2-year results. As the 
mechanisms of AF become more understood and 
technologies continue to improve, surgical 
treatment methods are likely to become less 
invasive with improved cure rates since the 
procedures are adapted to the specific pathology of 
the patient [20]. 
A recent paper [17] reviewed the indications and 
presurgical planning for Cox-Maze IV, described the 
surgical technique, and reviewed the literature, 
including comparing Cox-Maze IV with the previous 
method. This review also investigated the future 
areas of surgical treatment of patients with AF. The 
authors considered whether Cox-Maze IV is still the 
gold standard and concluded that the main attention 
of doctors should be focused on training patients 
and surgeons for more aggressive treatment of 
concomitant AF. The authors note that as people 
learn more about the mechanisms of AF and develop 
improved presurgical diagnostic technologies that 
can accurately identify the mechanisms, it may be 
possible to adapt specific ablation techniques and 
methods to individual patients, which will make 
surgical treatment of AF more effective and 
accessible to even more patients. In the Centre of 
Pediatric Cardiology and Cardiac Surgery in the 
clinic for adults, only left-sided ablation of the atrial 
fibrillation substrate with a unipolar radiofrequency 
electrode was performed. This procedure is not the 
gold standard of surgical ablation and is not as 
effective as Cox-Maze III or Cox-Maze IV, but there 
are significantly fewer surgical complications when 
performing this procedure. 

The question of the need for more aggressive 
ablation during cardiac surgery is increasingly being 
raised. Thus, with the introduction of the Maze IV 
procedure using ablation in 2004, both the 
complexity of the surgery and the time required to 
complete a full set of lesions were sharply reduced, 
and no significant differences in morbidity or 
mortality were found among low, medium, and high-
risk patients. In studies examining the database of 
the Society of Thoracic Surgeons, only about 20% to 
39% of patients with atrial fibrillation had surgical 
ablation performed during the surgery [21]. Atrial 
fibrillation is often found in patients undergoing 
mitral valve surgery. Recent data show that AF 
ablation improves outcomes for these patients. 
Thus, almost all such AF patients need to undergo 
mitral valve surgery and AF ablation [22]. 
The procedure of left atrial surgical ablation of the 
atrial fibrillation substrate should be carried out 
taking into account the individual parameters of 
each patient (the size of the left atrium, the left 
ventricular ejection fraction, hemodynamically 
significant, and producing symptoms arrhythmia 
should be taken into account). It is important to 
choose the method of surgical intervention. For 
example, mechanical valve prostheses require a 
lifelong intake of anticoagulants (vitamin K 
antagonists). Therefore, it should be borne in mind 
that in such cases, if the arrhythmia does not cause 
any symptoms and the heart rate is well controlled 
by antiarrhythmic drugs, the benefits of the 
procedure are debatable. The frequent need for 
repeated ablation and limited overall success rates 
are still the main limitations of catheter ablation 
procedures for treating atrial fibrillation (AF). In the 
future, the substrate modification during AF ablation 
should switch to individualized ablation procedures 
adapted to the individual needs of the patient [23]. 
The effectiveness and safety of simplified surgical 
ablation of the left atrium have not been established; 
there have been separate articles on this topic for a 
long time. Meta-analysis of RCCT [24] identified 
acceptable 30-day mortality (range: 0–8.3%) and 
levels of late mortality from all causes (range: 0–
7.5%) in the included RCCT without a significant 
difference between the groups of patients with 
surgical intervention with left atrial ablation and 
without. However, a small number of patients in the 
RCCT showed that this result should be treated with 
caution. 
The current randomized data do not demonstrate a 
clinically significant reduction in the risk of stroke 
due to AF ablation. There are many reasons for this. 
Firstly, the total stroke rate is very low in modern 
populations with AF subjected to appropriate 
anticoagulation; therefore, even a considerable 
relative reduction in the risk of stroke will still lead 
to a small net benefit. Secondly, the residual risk of 
stroke may be largely associated with 
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noncardioembolic stroke, in which a positive effect 
from AF ablation cannot be expected. Thirdly, even 
occasional short, potentially silent recurrences of AF 
after successful AF ablation may have consequences 
for stroke risk. Finally, adverse atrial remodeling 
(atrial cardiopathy) might be the dominant risk 
factor for stroke, which is relatively unaffected by 
ablation. A relatively understudied area is the 
problem of hidden cerebral microembolism with 
concomitant cognitive impairment, and further 
research should focus on whether AF ablation has 
any long-term effect in this regard. Pragmatic 
discussions about the long-term significance of AF 
ablation should move away from the stroke-oriented 
approach and focus on the potential reduction of 
cardiovascular mortality and hospitalization (for 
which there is more encouraging data) [6]. 
Important criteria for unfavorable results are the 
patient's age over 75 years, the left atrium size of 
5cm or more, the persistence of atrial fibrillation for 
more than 5 years, and the persistent and long-
lasting persistent form of atrial fibrillation. The most 
favorable outcome for treatment is the paroxysmal 
form of atrial fibrillation [25]. According to the 
literature, patients who have two or more criteria 
for an unfavorable outcome of surgical ablation have 
the following results: after six months, a sinus 
rhythm was registered in 66% of patients, after 12 
months (in 76% of patients, after two years) 70% of 
patients had a sinus rhythm [25]. The left atrium size 
was 51±6.12mm in the study group and 52±6.97mm 
in the control group. A small percentage (8.7%) of 
the studied patients had a paroxysmal form of atrial 
fibrillation (only 4). A fairly large number of patients 
(26 cases) had a long-term persistent form of atrial 
fibrillation (56.5%). A rather heterogeneous group 
of patients was used for surgical ablation of the AF 
substrate, significantly affecting the result. 
Obesity is the main risk factor for atrial fibrillation. 
It also affects the natural course of the disease, 
leading to more persistent forms and worsening of 
ablation results. To improve outcomes in obese 
patients who have undergone AF ablation, a 
preliminary quantitative assessment of epicardial 
adipose tissue can help identify patients with an 
increased risk of recurrence. Implementing 
measures to reduce this risk through weight loss 
strategies and potential specific pharmacotherapy 
can effectively provide the best chance of success in 
this cohort. As for the procedure, some measures 
can be taken to reduce the risk of complications 
associated with ablation, and methods aimed at 
isolating the posterior wall of the left atrium should 
be considered. Given the fact that the success of 
ablation is determined not only by the technique but 
also by the characteristics of the patient, it is 
important to understand better the 
pathophysiological mechanism linking obesity and 
AF since this can pave the way to new therapeutic 
goals and improve patient treatment outcomes [26]. 

The study of the medical literature allows 
identifying some special studies devoted to the 
effectiveness of surgical ablation of the atrial 
fibrillation substrate during cardiac surgery. There 
is also a consensus of experts from the world's 
leading medical communities [7, 27], which 
extensively discusses catheter use and surgical 
ablation of atrial fibrillation. Approaches to surgical 
ablation, rationality, and effectiveness of its use for a 
group of patients with AF and heart failure (HF) are 
considered in a recent review [10, 28]. The authors 
note that, given the limited treatment options for AF 
for a group of patients with concomitant HF, 
catheter ablation provides a better approach to 
rhythm and symptom control than drug therapy and 
leads to considerable clinical and functional 
improvements. 
The relationship between AF and CH is complex. 
Data confirm the connection of earlier AF ablation 
and improved treatment results. There is an opinion 
that doctors may consider lower requirements for 
referring patients with AF and HF for catheter 
ablation surgery. Based on the new 
recommendations, even for patients in whom AF 
may not cause symptoms, ablation may be explained 
due to subsequent clinical adverse outcomes [27-29]. 
Even though the number of deaths associated with 
the procedure during hospitalization after catheter 
ablation of AF was low, adverse outcomes may occur 
after discharge. Postsurgical complications, 
congestive heart failure, and a low volume of AF 
ablation in the hospital were predictors of early 
mortality. Timely treatment of postsurgical 
complications and CHF can be crucial for reducing 
mortality rates after AF ablation. During the follow-
up period, no deaths from any causes were observed 
after ablation in the patients from the studied group. 
Ablation in the treatment of AF can be performed by 
different methods. In this paper, the authors 
investigated the surgical ablation of the atrial 
fibrillation substrate in cardiac surgery. Based on 
the obtained data, it can be concluded that the 
effectiveness of this procedure was confirmed. In 
most patients, recovery and retention of the sinus 
rhythm were observed throughout the entire time 
after the surgical intervention. 
The procedure of left atrial surgical ablation of the 
AF substrate is advisable for patients with atrial 
fibrillation since, in almost 65% of cases, the 
procedure provides restoration and preservation of 
the sinus rhythm. This considerably improves the 
quality of patients' life and allows them to cancel 
drug therapy with anticoagulants in the future (after 
3-6 months). When referring patients with cardiac 
pathology and concomitant AF for cardiac surgery, 
the question of ablation during this intervention 
should be considered. It is extremely important to 
raise the awareness of treating doctors about this. 
The tactics of managing a patient with atrial 
fibrillation should be decided on an individual basis. 
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The strategy for each case should consider the 
patient's general prognosis, age, concomitant 
pathology, and treatment goals. 
The study's practical significance was to 
substantiate the rationality and effectiveness of the 
use of surgical ablation of the atrial fibrillation 
substrate in cardiac surgery. The materials of this 
paper may be useful for doctors and researchers 
whose activities are related to the development of 
treatment methods and the treatment of patients 
with AF itself. 
 

Conclusion 
In the course of the research, new questions and 
problems arose that needed to be solved. This study 
demonstrates effectiveness on a limited sample. The 
results of large-scale randomized research involving 
a larger number of patients, the presence of solid 
endpoints (hospitalization, fatal case), and a longer 
follow-up period will give a definite answer to the 
question of how effective and safe surgical ablation 
of the atrial fibrillation substrate during cardiac 
surgery is by the method used in this study in terms 
of clinical results, improving the quality of life and 
its duration. It is necessary to continue working on 
the development of surgical ablation techniques. The 
possibility of improving ablation techniques and 
improving the understanding of the origin and 
pathophysiology of AF will positively impact the 
quality and expectancy of life of patients with atrial 
fibrillation. 
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