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ABSTRACT

BACKGROUND: Restoration and maintenance of sinus rhythm is one of the most important aspects of managing patients with
atrial fibrillation. The greatest effectiveness is achieved when this intervention is performed in young patients without comor-
bidities and in patients with paroxysmal atrial fibrillation. The appropriateness of performing radiofrequency ablation of the
pulmonary vein ostia in elderly patients with atrial fibrillation remains a subject of debate.

AIM: to study the immediate and long-term results of catheter ablation in elderly patients with AF.

MATERIALS AND METHODS: The study group consisted of 88 patients aged 75-88 years who underwent RFA of the pulmonary
vein ostia. The technique used was classical, with femoral puncture access, and irrigated ablation catheter. Data analyzed in-
cluded ECG parameters, incidence of systemic thromboembolic complications, functional class of chronic heart failure accord-
ing to NYHA, subjective state post-procedure, occurrence of atrial fibrillation recurrences, and the impact of baseline clinical
factors on disease recurrence.

RESULTS: In 80 patients (90.9%), atrial fibrillation did not recur during their hospital stay after radiofrequency ablation of
the pulmonary vein ostia. In the long term (min 1.5, max 3.1 years), a cross-sectional observational study was conducted
on 37 patients. Adherence to oral anticoagulants was 97.6%. No systemic thromboembolic events were recorded among
the patients available for contact. Atrial fibrillation recurrences troubled 67.6% of patients after radiofrequency ablation.
The main predictors of atrial fibrillation recurrence in elderly patients were the presence of hypertension (p=0.03) and baseline
left atrial enlargement (p=0.001). Despite the high recurrence rate, there was a significant reduction in the functional class of
chronic heart failure following radiofrequency ablation of the pulmonary vein ostia (p=0.009).

CONCLUSIONS: Strict selection is required for performing catheter ablation in patients with atrial fibrillation older than
75 years. Significant left atrial enlargement and uncontrolled hypertension are major limitations for performing RFA of the pul-
monary vein ostia in the elderly. The procedure demonstrates significant effectiveness in terms of reducing chronic heart failure
functional class in patients over 75 years old, despite the high recurrence rates in the long term.
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PaguoyacToTHasa abnsaumsa ycTbeB NEroYHbIX BeH
y NaLUEHTOB CTapyecKoro Bo3pacTa
¢ pubpunnaumen npeacepaui

B.A. MapunuH, A.B. Cothukos, B.B. CtenaHoBa, M.A. CaenbeBa, W.J1. Ypa3soBckas

CeBepo-3anafHbii rocyaapcTBeHHbI MeAMUMHCKUIA YHuBepcuTeT UM. W.W. MeunukoBa, CaHkT-[letepbypr, Poccus

AHHOTALNA

AkTtyanbHocTb. BoccTaHoBneHMe W noanepiaHue CMHYCOBOrO puTMa Cepfua SIBASETCS OfHWM W3 BaKHEWLMX acneKToB
BeleHMs nauneHToB ¢ Gubpunnsumein npescepamnin. Hanbonbluas adeKTMBHOCTb JOCTUraeTcs Npy BbINOAHEHUU LAHHOMO
BMeLLaTeNbCTBa Y HeKOMOpBKAHbIX NaLMeHToB MOOAO0r0 BO3pacTa v Npu NapoKcusManbHon GopMe dubpunnsaummn npeacep-
avii. LlenecoobpasHocTb BbINOMHEHWS paavoyacToTHOW abnsumm yCTbeB NIero4HbIX BeH Y 6onbHbIX ¢ dmbpunnaumeit npea-
CepAmi CTapyecKoro BO3pacTa Ha CErofiHALLHUIA AeHb OCTAETCA NPeAMETOM AUCKYCCHIA.

Lenb — m3yuntb bamaniime 1 oThaneHHble pe3ynbTaTbl PaAMo4acToOTHOM abnALMM YCTbeB NEroYHbIX BeH Y BONbHBIX C Pu-
bpunnaumenn npeacepamin CTapueckoro Bospacta.

Marepuansl u MeTogel. Miccnenyemas rpynna 6eina copmupoBaHa u3 88 naumeHToB B Bo3pacte 75—-88 net, KotopbiM bbina
BbIMNOIHEHA pajMoyacToTHas abnsaums YCTbeB NEroyHbIX BeH. TeXHUKA NMPOBEAEHNA KinaccuyecKas, C NYHKUMOHHbIM befpeH-
HbIM [0CTYNOM. AHanM3WpOBanuCh Takne AaHHble, KaK MOKa3aTenu 3MeKTPOKapAMOrpaMMbl, HalMuue CUCTEMHBIX TpOM6o-
3MOJIMYECKUX OCTIOMKHEHUH, DYHKLUMOHANbHBIA KNAacC XPOHMYECKOW cepaeyHon HepocTatoyHoctn no NYHA, cybbeKTuBHoe
COCTOSIHWE MOC/e BMELLATeNbCTBA, HaNMyMe peLManBoOB GUOpPUINALMM NpeLcepAuiA, BAMAHWE UCXOAHBIX KITMHUYECKUX daK-
TOPOB Ha peunauB 3aboneBaHms.

Pesynbrtatbl. B 80 (90,9%) cnyuasix nocne paguo4acToTHOM abnsLMM YCTbEB JIErOYHbIX BEH 33 BpeMs HaX0MXOeHUs B CTaLy-
OHape Gubpunnauma npeacepamnii He peumaveupoBana. B otaaneHHble cpoku (o1 1,5 go 3,1 roga) npoBeAeH NonepeyHbIn
obcepBaLMOHHbIiA cpe3 Y 37 nauneHToB. [pMBEPIKEHHOCTb NepopanbHbIM aHTUKoarynsHTaM coctasuna 97,6%. CucteMHbIX
TPOMO03IMOOIMYECKMX OCNOMKHEHMIA Cpeay LOCTYMHbIX 1A KOHTaKTa 60MbHbIX 3aperncTpupoBaHo He 6bino. PeunayBbl du-
DpunnauMK Npeacepauii Nocse pafanMoYacToTHOM abnaumMM YCTbEB NEroYHbIX BeH becriokomnu 67,6% nauneHToB. OCHOBHbIMM
npeavKTopamMu peuuamsa Gubpunnaumm npeacepanin y 6osbHbIX CTapyecKoro Bo3pacTa CTaiu runepToHUYecKas 60ne3Hb
(p=0,03) u ucxopHasa aunataumsa nesoro npeacepamns (p=0,001). HecMoTps Ha Bonbluylo 400 PeLMAMBOB, BbISBNEHO 3Ha-
UMMoE CHUKEHME (YHKLIMOHANBHOMO Kilacca XpOHWYECKOW CepfeyHOM HefoCTaTOMHOCTM MOC/e paguo4acToTHon abnsaumm
yCTbeB NieroyHbIx BeH (p=0,009).

3akntouenue. Tpebyetca cTporui oTbop naumeHToB ¢ GubpunnaumMen npeacepanii ctapile 75 net AN NpoBeLeHNs pagumo-
YacTOTHOW abnALMM YCTBEB JIErOYHbIX BEH. BblpaxeHHas AunaTtauums NeBoro Npeacepams W HEKOHTPONMpyeMas apTepuanb-
Haf TUNEPTEH3NSA SBNSETCA 3HAYMMBIM OrPaHMYEHUEM LISl BbINOSHEHWSA PaMoYacToOTHOW abnsaumK YCTbEB NErOYHbIX BEH
B CTapyeckoM Bo3pacte. MeToauKa nokasbiBaeT 3HaunMyto addeKTnBHoCTb B niaHe cHkenns ®K XCH y nauveHTos cTaplue
75 neT, HecMOTps Ha 60osbLLYI0 YACTOTY PELMAMBOB B OTAANEHHBIE CPOKU.

KnioueBble cnoBa: pubpunnaumsa npefcepani; paamodacToTHas KaTepHas abnaums; XMpypruyecKoe ieHeHne HapyLueHui
pUTMa CepALa; NaLMeHTbl CTapyecKoro Bo3pacTa.
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ORIGINAL STUDY ARTICLE

BACKGROUND

Restoration and maintenance of sinus rhythm are key
aspects of managing patients with atrial fibrillation (AF).
This approach not only reduces the symptoms associated
with AF but also eliminates the electrical heterogeneity
of the myocardium, which otherwise leads to cardiac
chamber remodeling and chronic heart failure (CHF).
However, in many patients requiring sinus rhythm
restoration and maintenance, this goal cannot be
achieved without invasive techniques. Currently, one
of the recommended methods in cases when conservative
therapy proves ineffective is radiofrequency ablation (RFA)
of the pulmonary vein ostia and/or other arrhythmogenic
foci of the atria [1]. The radiofrequency ablation
of the pulmonary vein ostia has been demonstrated to
be highly effective in patients with paroxysmal AF and
in patients of young and middle age [2]. The feasibility of this
intervention in patients with a long history of other cardiac
disorders and a high degree of cardiovascular comorbidity
is still controversial. This group primarily includes elderly
patients (>75 years). Changes in the normal structure and
fibrosis of the atrial myocardium, resulting in cardiac
chamber dilation, significantly worsen the prognosis after
RFA of the pulmonary vein ostia, making the effectiveness
of this technique in elderly patients a topic of ongoing
debate [3, 4].

The study aimed to assess the short-term and long-
term outcomes of RFA of the pulmonary vein ostia in elderly
patients.

METHODS

The study group consisted of patients from the Cardiac
Surgery Department specializing in the surgical treatment of
complex cardiac rhythm disorders and cardiac pacing (using
X-ray surgical techniques) at the Petrovsky Clinic of the North-
Western State Medical University named after .I. Mechnikov.
These patients underwent surgical treatment for AF between
2014 and 2022. The study design involved a cross-sectional
analysis of the target patient group. The inclusion criteria
were age over 75 years, presence of symptomatic AF poorly
controlled by conservative treatment, indications for RFA
of the pulmonary vein ostia according to the 2020 Russian
Society of Cardiology Guidelines for Atrial Fibrillation and
Atrial Flutter, ongoing optimal pharmacotherapy (including
anticoagulants). A total of 88 patients aged 75-88 years
were included in the study. The patients meeting the inclusion
criteria were consecutively enrolled in the study group;
randomization was not performed. The study did not include
a control group, because a comparative analysis between
elderly patients and those of other age groups was deemed
unnecessary due to the limited relevance of such results.
The study was conducted in accordance with Good Clinical
Practice (GCP) standards. It was performed in compliance
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with the principles of the Declaration of Helsinki. All patients
signed a written informed consent. The anticoagulant therapy
was discontinued no more than 24 hours before surgery (with
the last dose taken the evening before the intervention).
Primary RFA of the pulmonary vein ostia was performed in
59 patients (67.0%), secondary RFA in 24 patients (27.3%),
and tertiary RFA in 5 patients (5.7%).

The clinical characteristics of the patients are presented
in Table 1. The study group included 52 female patients
(59.1%) and 36 male patients (40.9%). Both paroxysmal
and persistent forms of AF were observed. The analysis
considered the presence of stage 2 or 3 hypertension, CHF
with FC |-l according to the New York Heart Association
Classification (NYHA) classification, diabetes mellitus,
peripheral artery atherosclerosis, chronic kidney disease,
and a history of stroke.

The assessed risk of systemic thromboembolic events
according to the CHA,DS,-VASc score was as follows:
2 points in 5 patients (5.7%), 3 points in 21 patients (23.9%),
4 points in 36 patients (40.9%), 5 points in 19 patients
(21.6%), and 6 points in 7 patients (7.9%). The risk of
bleeding according to the HAS-BLED score ranged from 1
to 2 points in all patients.

According to transthoracic echocardiography (TTE)
performed at the prehospital stage, the left ventricular ejection
fraction (LVEF) was 54% [51.0-58.0]. The left atrial (LA)
diameter was 46.1 + 1.7 [45.57-46.70] mm, and the pulmonary
artery pressure averaged 36.5 [30.7-39.2] mm Hg.

The surgical access for RFA of the pulmonary vein
ostia was performed under local anesthesia using
a puncture-based groin approach. After cannulation of
the right femoral vein, the coronary sinus was catheterized,
and a transseptal puncture was performed. A transseptal
introducer, either PREFACE® (Biosense Webster Inc.,
USA) or Swartzrm (St. Jude Medical, USA), was inserted
into the left atrium (LA), followed by the introduction
of a steerable non-navigational catheter (LASSO®, Biosense
Webster Inc., USA) and an irrigated ablation catheter
(THERMOCOOL SMARTTOUCH® SF, Biosense Webster
Inc., USA). Anatomical and electrophysiological data were
collected using the 3D navigation system (CARTO® 3,
Biosense Webster Inc., USA). Circular antral ablation
of arrhythmogenic zones at the pulmonary vein ostia
was performed to achieve complete electrical isolation,
with subsequent verification of conduction block using
the LASSO® catheter and magnetic navigation. During the
procedure, intravenous heparin sulfate was administered
at 6000 to 10,000 IU, followed by neutralization with
protamine sulfate at the end of the procedure. Intraoperative
monitoring included simultaneous fluoroscopic data and
12-lead ECG monitoring.

The procedure was supplemented with right atrial
(RA) intervention in the form of RFA of the cavotricuspid
isthmus using similar surgical equipment in 17 patients
with concomitant atrial flutter. Additionally, radiofrequency
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modification of the atrioventricular (AV) junction was
performed in 1 patient. At the end of the procedure,
a pressure bandage was applied to the puncture site,
and the patient was transferred to the intensive care unit
for postoperative monitoring.

The statistical analysis was performed using descriptive
and analytical statistical methods implemented in SPSS
Statistics v. 28 software (IBM Corp., USA). The normality of
distribution was assessed using the Kolmogorov—Smirnov
and Lilliefors tests. Depending on the distribution pattern,
the measures of central tendency were presented as the
arithmetic mean + standard deviation (M + SD) with a 95%
confidence interval (Cl) for normally distributed variables,
or as the median (Me) with the interquartile range (IQR) for
non-normally distributed variables (in square brackets).
The factor analysis was performed using Pearson chi-square
(x?) test. The group comparisons for quantitative variables
were performed using Student t test or the Mann-Whitney
U test, depending on the distribution. The comparative
analysis of dependent groups was conducted using the

Table 1. Brief Clinical Characteristics of the Study Group
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Wilcoxon signed rank test. The statistical hypotheses were
considered confirmed at p < 0.05.

RESULTS

The mean duration of surgery for AF was 128.2 + 41.1
[114.1-141.9] minutes. By the end of the procedure, sinus
rhythm was verified by ECG monitoring in 83 (94.3%) patients;
intraoperative cardioversion was required to restore the sinus
rhythm in 36 (40.9%) cases. Intraoperative complications
occurred in 4 patients: cardiac tamponade in 2 (2.3%) and
stroke in 2 (2.3%). No cases of in-hospital death were reported.

During the hospital stay, early recurrence of AF was
observed in 8 (9.1%) patients. In the other 80 (90.9%) patients,
AF did not recur during the hospital stay.

The main ECG parameters during the early postoperative
hospital period after RFA of the pulmonary veins were within
normal (Table 2). However, a trend toward an increase
in the PR interval duration was noted, with this parameter
approaching the upper limit of normal in most patients.

Category

Absolute Number Proportion, %

Paroxysmal atrial fibrillation

Persistent atrial fibrillation

Hypertension (stage 2 or 3)

Post-myocardial infarction myocardial fibrosis
Chronic heart failure, NYHA functional class |
Chronic heart failure, NYHA functional class Il
Chronic heart failure, NYHA functional class llI
Diabetes mellitus

Peripheral artery atherosclerosis

Chronic kidney disease

History of stroke

65 73.9
23 26.1
76 86.4
9 10.2
5 5.7

52 59.1
31 35.2
18 20.4
7 7.9

26 29.5
10 1.4

Table 2. Electrocardiogram Results in the Early Postoperative Hospital Period After Pulmonary Vein Radiofrequency Ablation

Parameters Me (M + SD) 95% CI / IGR
Heart rate, bpm (Me) 72.0 61.0-79.0
RR interval, s (M + SD) 0.9+0.2 0.8-0.9
PQ interval, ms (Me) 175 150-200
QRS interval, ms (Me) 90 90-100
QRST interval, ms (M = SD) 398+36 385-411
Corrected QT interval, ms (M + SD) L2+44 L11-442

Note. Cl, confidence interval; IQR, interquartile range.
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The postoperative period ranged from 2 to 4 days,
after which the patients were discharged and referred for
outpatient follow-up.

During the long-term follow-up period, a cross-sectional
observational study was conducted, with 37 patients available
for follow-up. The mean follow-up period after RFA of the
pulmonary vein ostia was 2.3 years (range: 1.5-3.1 years).
Clinically, patients available for long-term follow-up did
not differ significantly from the initial sample. The outcome
analysis was based on the data obtained during follow-
up visits, including outpatient examination (ECG, 24-hour
ECG monitoring, TTE, and coagulation profile assessment),
as well as patient-reported outcomes, in accordance
with the European Society of Cardiology (ESC) guidelines
on the management of atrial fibrillation [5]. The data from
the other patients were lost due to the inability to contact
the patients who had received treatment outside their place of
residence at a federal center; fatalities could not be excluded.
However, the study design was cross-sectional, so 100%
follow-up in the long term was not anticipated. Additionally,
the target study group consisted of elderly patients whose
mean age exceeded the average age at death in the Russian
Federation (according to official statistics, the average age at
death in 2023 was 74 years).

During the long-term follow-up, no systemic
thromboembolic events were recorded among the patients
available to follow-up. Over the extended period, medication
adherence remained extremely high (97.6%). The primary
group of medications consisted of direct oral anticoagulants
(DOACs), including apixaban in 17 (45.9%) patients, rivaroxaban
in 14 (37.8%) patients, and dabigatran etexilate in 3 (8.1%)
patients. Additionally, 1 (2.7%) patient received warfarin, and
2 (5.4%) patients received acetylsalicylic acid (Fig. 1).

The antiarrhythmic therapy was administered to
25 (67.6%) patients, while 12 (32.4%) patients did not receive
antiarrhythmic drugs. Among those receiving antiarrhythmic

85.00
g
g
s
< 80.00
76.00
75.00
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therapy, class | drugs were prescribed to 2 (5.4%) patients,
class Il drugs to 10 (27.0%) patients, class Ill drugs to
8 (21.6%) patients, and class IV drugs to 5 (13.5%) patients;
combination therapy was used in 3 (8.1%) cases. None of
the patients received cardiac glycosides. Other medication
groups included antihypertensive therapy, prescribed to
32 (86.5%) patients, including diuretics in 11 (29.7%) cases.

According to the NYHA classification, the distribution CHF
FC after RFA of the pulmonary vein ostia was as follows:
class | in 8 patients (21.6%), class Il in 21 patients (56.8%),
and class Il in 8 patients (21.6%). No patients from the study
group available for follow-up in the long-term period had
class IV CHF FC.

A significant improvement in CHF FC was observed
in the long-term period after RFA of the pulmonary vein
ostia compared with baseline values. Although the median
CHF FC in both periods was 2, the IQR showed a significant
difference: the baseline CHF FC at hospitalization was
2 [1.8-2.8], whereas in the long-term period, this indicator
significantly decreased to 2 [1.2-2.0], p= 0.009.

The subjective assessment of patients’ condition
corresponded to the severity criteria of AF manifestations
according to the European Heart Rhythm Association
(EHRA) score. A total of 19 patients (51.3%) reported
an improvement in the quality of life and exercise tolerance
after the intervention, 7 patients (18.9%) reported no changes
in their condition, and 11 patients (29.7%) assessed the RFA
outcome as negative.

A deterioration in general condition, manifested
as a decrease in exercise tolerance, was reported by
29.7% of patients. A further analysis of this patient group
revealed that the unfavorable outcome in the long term after
RFA of the pulmonary vein ostia was not age-dependent
(p=10.971) (see Fig. 1).

The main factor contributing to the deterioration of
condition in the long term was AF recurrence. Despite the use

Deterioration after RFA
No deterioration
Deterioration after RFA

76.50

Fig. 1. Analysis of the impact of age on deterioration of condition in the long term after radiofrequency ablation of the pulmonary vein
ostia (p = 0.971). The median value is shown in the center of the box plot; the box represents the interquartile range, and the "whiskers*

indicate the full range of values.
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of antiarrhythmic drugs, tachysystolic episodes significantly
worsened quality of life and satisfaction with treatment
outcomes. In patients whose condition deteriorated long
after RFA of the pulmonary vein ostia, the frequency of AF
recurrence was significantly higher (p = 0.007) (Fig. 2).

AF recurrences after RFA of the pulmonary vein were
observed in 67.6% of patients available for follow-up.
Despite AF recurrences, not all patients rated the treatment
outcome as negative. Comparing the number of patients with
AF recurrence and the number of patients who negatively
assessed the treatment outcome (29.7%), it can be concluded
that nearly half of the patients (53.8%) did not experience
a decrease in quality of life or physical exercise tolerance
after RFA of the pulmonary vein ostia.

In the long term, the absence of AF recurrence was
reported by only 12 (32.4%) patients. The nature of
the antiarrhythmic therapy did not significantly affect the
absence of AF recurrence. The significance levels for

100.0
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s

3 50.0

s

2
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& 25.0 46.2
0.0

No deterioration after RFA
of the pulmonary vein
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the association between the absence of long-term AF
recurrence and the class of antiarrhythmic drugs were as
follows: class I, p = 1.0; class I, p = 0.445; class lll, p = 1.0;
class IV, p = 1.0; and no therapy, p = 0.146. The initial
form of AF also had no substantial impact on the absence
of recurrences (p = 0.240) (Fig. 3).

A significant association was found between long-term
AF recurrence after RFA of the pulmonary vein ostia and
arterial hypertension. AF recurrences were significantly more
frequent in patients with hypertension (p = 0.030) (Fig. 4).

The presence of hypertension was reflected in the ECG
results. The postoperative ECG data showed a tendency
toward a longer PR interval in patients with hypertension:
185 + 35 ms versus 140 + 8 ms in patients without
hypertension (p = 0.017).

When analyzing other factors influencing long-term
AF recurrence after RFA of the pulmonary vein ostia,
a direct association was also found between recurrence

AF recurrence in the long term
100.0 AF recurrence

No AF recurrence

Deterioration after RFA
of the pulmonary vein

Fig. 2. Association between deterioration occurred long after radiofrequency ablation of the pulmonary vein ostia and atrial fibrillation

recurrence in the study group (p = 0.007).

100.0
X
g 750
2 58.3
s
£
5 500
2
g
5
<250
47
0.0

No AF recurrence

80.0 AF type:
Paroxysmal
Persistent
20.0

AF recurrence

AF recurrence in the long term

Fig. 3. Recurrence of atrial fibrillation in the study group during long-term follow-up after radiofrequency ablation of the pulmonary vein

ostia, depending on the initial form of AF (p = 0.24).
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100.0 40
333

S 750
§ 50.0 96.0 Without hypertension
= With hypertension
g 667
s 250

0.0

No AF recurrence

AF recurrence

AF recurrence in the long term

Fig. 4. Recurrence of atrial fibrillation in the study group during long-term follow-up after radiofrequency ablation of the pulmonary vein

ostia, depending on the presence of hypertension (p = 0.030).

50.0

48.0

46.0

Left atrial diameter, mm

44.5
44.0

41.0 Long-term AF recurrence:
No AF recurrence
AF recurrence

Fig. 5. Left atrial diameter according to transthoracic echocardiographic data in patients with and without atrial fibrillation recurrence
(p=0.001). The median value is shown in the center of the box plot; the box represents the interquartile range, and the "whiskers" indicate

the full range of values.

and the baseline LA size. In patients with AF recurrence,
the baseline LA diameter according to TTE was significantly
larger: 47 [46.0-48.0] mm versus 44.5 [44.0-45.3] mm
(p = 0.001) (Fig. 5).

Thus, the risk of AF recurrence primarily increased
in patients with hypertension and/or LA dilation.

DISCUSSION

According to the EORP-AF registry (EURObservational
Research Programme on Atrial Fibrillation), which includes
70 centers from 9 countries, 33.7% of patients with AF are
aged over 75 years [6]. It has been demonstrated that AF
in the elderly population significantly affects both quality
of life and survival rates [4, 6]. The mortality rate among
patients aged over 75 years with AF was 11.5% compared
with 3.7% among patients with AF younger than 75 years.
Additionally, elderly patients with AF are more likely

DOl https://doiorg/10.17816/cardar640825

to develop complications within 1 year after surgery,
including stroke, transient ischemic attack, and systemic
thromboembolic events (13.6% in patients older than
75 years with AF compared with 4.9% in those younger than
75 years with AF).

We observed only intraoperative complications in four
patients (stroke and cardiac tamponade), which were
caused by technical and clinical difficulties during surgical
treatment in specific patients. The antithrombotic therapy
in our study was optimally selected based on age, body
weight, and comorbid conditions; however, the selected
drug doses for individual patients (considering all
the aforementioned factors) do not always achieve
target levels to prevent systemic thromboembolic events
in elderly patients. According to studies [7], in elderly
patients with AF and optimal prophylaxis of systemic
thromboembolic events, the incidence of ischemic stroke
is 11.9%.

2
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The key factors influencing AF recurrence were the
presence of hypertension and LA size. The contribution
of these two predictors to AF recurrence is not coincidental.
One of the primary causes of LA dilation in patients with
hypertension is chronic atrial pressure overload due to
increased afterload on the LV. According to the published
sources [8-10], baseline LA enlargement is one of the key
predictors of recurrence after RFA of the pulmonary
vein ostia. The studies have shown [11] that the risk
of AF recurrence after RFA of the pulmonary vein ostia can
increase by up to five times in the presence of LA dilation.
Therefore, the feasibility of RFA of the pulmonary vein ostia
in patients with LA dilation is questionable. It should be noted
that if target blood pressure values are not achieved after
RFA of the pulmonary vein ostia and hypertension persists,
the risk of AF recurrence significantly increases.

Although the mean PR interval in patients after RFA of the
pulmonary vein ostia remained within normal, an upward
trend was observed in patients with hypertension. This
finding indicated a relative slowing of impulse conduction
through the atria and the atrioventricular junction. One
possible reason for this could be the enlargement of both
atrial chambers. An increase in the PR interval (referred
to as the PR interval rather than the PQ interval in English
published sources) in the general population correlates
with the severity of atrial remodeling and serves as an
independent predictor of future AF development [12].
Moreover, a PR interval exceeding 200 ms significantly
correlates with LA size and LA volume index. There is
also evidence suggesting that the recurrence rate of AF
in patients with a PR interval greater than 200 ms almost
doubles after RFA of the pulmonary vein ostia [13].

The high recurrence rate of AF following RFA of
the pulmonary vein ostia remains an unresolved issue
in modern clinical electrophysiology. The multicenter FREEZE
study [10, 11] demonstrated that the recurrence rate of AF
after catheter ablation averages 30%-50% within the first
year. Notably, the type of energy used (radiofrequency or
cryoablation) did not significantly impact recurrence rates [14].
Whereas it is generally believed that the effectiveness
of repeat RFA of the pulmonary vein ostia improves with
each procedure, our findings do not support this assumption.
In our study, the number of RFA of the pulmonary vein ostia
procedures performed in elderly patients did not influence
the long-term recurrence rate.

Taking into account the high recurrence rate of AF,
including asymptomatic episodes, RFA of the pulmonary vein
ostia cannot be considered a superior strategy for preventing
systemic thromboembolic events compared with rate control.
Specifically, previous studies [15, 16] have demonstrated
no significant differences in survival rates or reductions
in systemic thromboembolic incidence between rhythm
control and rate control strategies in AF patients over long-
term follow-up. The most extensive randomized trial in this
field, the CABANA Trial [17], involved 126 clinical sites across
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10 countries. The patients with AF were assigned to either
a rhythm control or rate control group. With anticoagulation
therapy, the four-year incidence of disabling ischemic stroke
was similar between the groups: 0.3% in the rhythm control
group and 0.6% in the rate control group. No systemic
thromboembolic events in other vascular territories were
observed in either group.

During follow-up after RFA of the pulmonary vein ostia
in the present study, no hospitalizations due to systemic
thromboembolic events of any localization were recorded
among patients available for follow-up. However, adherence
to anticoagulation therapy was exceptionally high in the study
cohort (97.6%). This value significantly exceeded the expected
long-term adherence to anticoagulation therapy in AF patients,
as reported by national and international sources [18, 19].

Despite its questionable effectiveness in preventing
systemic thromboembolic events in AF patients over the long
term, RFA of the pulmonary vein ostia was associated with
a reduction in CHF FC in the present study. Following RFA
of the pulmonary vein ostia, the mean of this parameter
decreased from 2.3 + 0.6 to 2.0 + 0.7 (p = 0.009). The ability
of RFA of the pulmonary vein ostia to improve exercise
tolerance in patients with AF and concomitant CHF, despite
a high recurrence rate, has been confirmed in the available
publications. A detailed analysis of the CABANA Trial (2021) [20]
demonstrated that in patients with AF and a baseline CHF FC
greater than Il, long-term survival and quality of life after RFA
of the pulmonary vein ostia were significantly better than in
those receiving conservative treatment.

It is important to acknowledge the limitations of our
study regarding the long-term outcomes of RFA of the
pulmonary vein ostia. Regrettably, long-term follow-up
could not be established for 51 patients (57.9%), leaving
their outcomes unknown. A major contributing factor was
that most patients aged >75 years in the analysis resided
in remote regions. At baseline, St. Petersburg residents
accounted for only 53.4% (47 patients) of the study
population. Other regions of the Russian Federation were
represented as follows: 17 (19.3%) in the Republic of
Karelia,8 (9.1%) in the Vologda Region, 6 (6.8%) in the
Leningrad Region, 2 (2.3%) in the Novgorod Region, 2 (2.3%)
in the Pskov Region, 2 (2.3%) in the Tula Region, 1 (1.1%)
in the Kirov Region, 1 (1.1%) in the Rostov Region, 1 (1.1%)
in the Stavropol Territory, and 1 (1.1%) person in the
Tver Region. In practice, long-term follow-up for patients
from remote regions is often challenging. Nevertheless,
the primary cross-sectional analysis aimed to assess in-
hospital mortality and postoperative complications. These
findings indicate the need for further research in this patient
population.

CONCLUSION

Thus, considering the low incidence of postoperative
complications and the absence of in-hospital mortality,
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RFA of the pulmonary vein ostia appears to be a relatively
safe procedure even in elderly patients with significant
comorbidities. However, to minimize AF recurrences and
the associated patient dissatisfaction with treatment,
careful patient selection is required in this age group.
The main indication for RFA of the pulmonary vein ostia in
elderly patients with AF is high CHF FC or elevated EHRA
scores despite optimally adjusted pharmacological therapy.
A limitation to RFA of the pulmonary vein ostia in elderly
patients is marked LA dilation and uncontrolled hypertension.
With strict patient selection, RFA of the pulmonary vein ostia
has the potential to improve CHF FC, which may positively
influence long-term survival.
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