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Background: Atrial fibrillation (AF) and coexistent typical atrial flutter (AFL) interventional treatment
strategy remains unresolved in cardiology and cardiovascular surgery. Results of this approach remain
suboptimal. There are several approaches to the interventional treatment of patients with coexistent AF
and AFL: simultaneous pulmonary vein isolation (PVI) and cavotricuspid isthmus (CTI) radiofrequency
catheter ablation (RFCA), PVI or CTl RFCA only and two-stage approach. To our knowledge, cumulative
efficacy of two-stage approach has not been previously reported. The aim. This study aimed to evaluate
the efficacy of two-stage approach for interventional treatment of coexistent AF and AFL for sinus
rhythm maintenance in long-term. Methods: Patients (pts) (n=34) with AF and AFL aged 41-82 years
(11 women) were divided into two groups (1:1): «One-stage Approach» (group 1; n=17): PVI+CT] RFCA
and «Two-stage approach» (group 2; n=17): first stage — CTI RFCA (group 2.1); second stage — PVI
in case of AF recurrence after RFCA (group 2.2). Primary endpoint (PEP) was defined as any recurrent
atrial tachyarrhythmia at the end of follow-up; group 2 events have been considered after PVI. Secondary
endpoint (SEP) — recurrent any atrial tachyarrhythmia in groups 1 and 2 after CTlI RFCA in group 2. PEP
and SEP were evaluated at the end of the «blind period» (3 months after procedure). Results: Registered
recurrent atrial tachyarrhythmia in pts who reached PEP or SEP was AF. AFL has not been detected in
any cases. PEP was noted in 8 (47.06%) pts in group 1 and 1 (56.88%) pts in group 2. Further, SEP was
observed in 3 pts (17.65%) in group 1 and in 4 (23.53%) pts in group 2 (p=0.671). The probability of long-
term maintenance of sinus rhythm was significantly higher in «Two-stage approach» than in «One-stage
approach» (94.12% and 52.94%, respectively, p=0.001). Significant differences in procedure length and
fluoroscopy time have been found. Those were longer in group 1 compared to group 2.1 (p <0.001) and
in group 2.2 compared to group 2.1 (procedure duration — p <0.001; fluoroscopy time — p=0.013).
No differences were noted in length of procedure and fluoroscopy time between groups 1 and 2.2
(p=0.374 and p=0.028, respectively). Conclusion: The «two-stage approach» for interventional treatment
of coexistent AF and AFL results in better long-term arrhythmia-free survival than «one-stage approach»
(94.12% and 52.94%, respectively, p=0.001). CTI RFCA alone in pts with coexistent AF and AFL cause
23.53% AF recurrence rate and associated with shorter procedure duration and fluoroscopy time
compared to simultaneous PVI and CTI RFCA (p <0.001).
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O6ocHoBaHue. OnTymu3aymsi NogX0[0B K MHTEPBEHLMOHHOMY JIEYEHWUIO COMyTCTBYHOLUNX hUOPUIIIISI-
yumm npeacepanii (O) n TunuyHoro TpenetaHusi npegcepauii (TI1) siBAsSiETCS OQHONM M3 Ba>XKHbIX MpPo6-
JIEM COBPEMEHHOU KapAuoaornm v cepaevdHo-cocyaucTor xupypriv. pu aToM pesynbTatbl 1e4EeHUs
LaHHOV nNaTo0ryy OCTaroTCsl HEY[OBIETBOPUTE IbHLIMY. B HacTosiLjee BpeMs cTpatervns MHTepPBEHLU-
OHHOro nevyeHusi conytcTByromux PI n TurmdHoro Tl He pernameHTVpoBaHa, a BbIbop BapuaHTa Jie-
YeHWsT OCHOBaH Ha MPeanoYTeHUSIX XUPypra v CJOXKUBLUENCS MPaKTUKe B MEAULMHCKO OpraHu3ayum:
KaTeTepHas nsonsaunsi néro4Heix BeH (VJ1B) B codeTaHumn ¢ pagmnovacTtoTHou abnsymer (PHA) kaBoTpu-
KycrivgansHoro nepetuevika (KTr1), n3onmpoBaHHOE MHTEPBEHLMOHHOE JIEYEHNE O4HOIO U3 HapyLLUEHWA
puTMa cepgua nav nx aByxatarnHoe ycTpaHeHne. PaboTbl, KOTOpPbIe OLEHNBaKOT OTAanEHHbIE pe3y ibTa-
Tbl ABYyXaTanHoro aedeHus O n tunnydHoro Tl Kak eguHOro npouecca, B HaCTosILee BPEMS HE rpes-
cTtaBsieHbl. enb nccnegqoBaHnsi — OLEHUTb 9(PDEKTUBHOCTb A/IMTELHOIO YAEPXaHUS CUHYCOBOIroO
pUTMa Npy 4BYX3TarHOM rO4X0A€ K MHTEPBEHLMOHHOMY JIeHeHNIO coryTeTBYyowmx @I v TurmyHoro TT1.
MeTtogpgsbl. [NauneHTsl (n=34) ¢ OI' v Tunn4Heim Tl B Bo3pacTe 41-82 net (11 XxeHLuH) pacrpegesieHbl Ha
ase rpynnel (1:1). Tpynna 1 («OgHoaTanHbi nogxog»; n=17): UJIB+PYA KTI1 Bo BpeMsi ogHOM onepaLiyn.
Ipynna 2 («[ByxatanHsivi noaxog»; n=17): «[lepssiti atarn» — PYA KTI1 (rpynna 2.1), «BTtopow atan» —
WJIB B cnyyae peymnamsa @I nocne PYA KTT1 (rpyrnna 2.2). [NepBuyHasi KOHeYHasi To4YKa: pa3BUTHE Jlko-
bovi npefcepaHoON Taxukapauv B nepuos HabnawogeHus. B rpynne 1 cobbiTue yunTbiBaaoCk nocjae of-
HomomeHTHow VJIB n PHA KTT1. B rpyrnne 2 cobbiTve y4nTbIBa/10Ch OCJ/Ie 3aBEPLLEHHST BTOPOIro ararna
UHTEPBEHLMOHHOIO JIeHeHus. BTopuyHas KOHe4YHasi Toyka: passutue 1iobou npeacepaHo Taxmkapamm
B rpynnax 1 v 2 B nepuof BpeMeHy rocse 3aBepLUEHVS NepBOro arana MHTePBEHLUMOHHOIO JIeHEHS
(PHA KTTI) B rpynne 2. lNepBu4Has n BTOpUYHasH KOHEYHbIE TOYKM OLE€HUBA/INCh M0 OKOHYaHUIO «CJie-
rnioro nepvioga» (3 mecsiya nocne onepauuy). Pesynberatbl. Y Bcex naynmeHToB, JOCTUMLLNX MEPBUYHYIO
U BTOPUYHYIO KOHEYHYIO TOYKY, AnarHoctupoBanach 1obko @fl. TunnyHoe Tl n apyrve npegcepHbie
HapyLLIeHVS pUTMa cepALa He 3aperncTpupoBaHbl HYA B OHOM cryqae. B rpyrne 1 nepBuYHy KOHEYHYIO
TOYKY gocturnv 8 (47,06%) naymeHToB, B rpynne 2 — 1 (5,88%). [Npu aHanm3e KpuBbIX BbIXXNBAEMOCTH Bbl-
SIBJIEHO, YTO BEPOSITHOCTb AJ/INTE/IbHOIO YAEPXaHWs CUHYCOBOIro PUTMa CTaTUCTUYECKU 3HAYUMO BbILLIE
B rpynne 2 («[ByxaTanHbivi nogxon») no cpaBHeHKo C rpynnov «OgHoaTanHbivi nogxon» (94,12 n 52,94%
cooTtBeTcTBeHHO; p=0,001). [py oLeHKe BTOPUYHON KOHEYHOM TOYKN CTATUCTUHECKU 3HAYUMbIX pa3siv-
qui mexxgy rpynnamv 1 v 2 He BbisiBieHO (p=0,671). B rpynne 1 BTOPUYHYHO KOHEYHYH TOYKY [OCTUMIN
3 (17,65%) naymeHTa, B rpyrnne 2 — 4 (23,53%). lNpv oLeHkKe Npofgo/KUTEIbHOCTM Onepaymi N BDEMEHU
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PEHTreHOCKOMUU BbISIBJIEHBI CTATUCTUHECKY 3HAYVMbIE PA3/INYUS: JaHHbIE BPEMEHHbIE XapaKTepPUCTUKN
6osbLue B rpynne 1 no cpasHeHuto ¢ rpynnow 2.1 (p <0,001) n B rpynne 2.2 no cpaBHeHWO ¢ rpynnou 2.1
(npogomxutenbHocTb onepauynn — p <0,001; Bpemsi peHTreHockonuu — p=0,013). [aHHbie napameTt-
pbl CTATUCTUYECKU 3HAYMMO He oTimdaance B rpynnax 1 n 2.2 (p=0,374 n p=0,028 cOOTBETCTBEHHO).
3aknrydeHue. [IByxaTarnHbivi MOAX04 K MHTEPBEHLUMOHHOMY JIeHeHU0 coryTcTByoLmx DI v Tunn4yHoro
TIT obecneynBaeT 6os1ee 3(hDEKTUBHOE yaePKaHNE CUHYCOBOIro PUTMa o CPaBHEHWIO C O4HOITarHbIM
rnogxofgom (94,12 n 52,94% coorsetrcTBeHHO; p=0,001). I3onvmpoBaHHas PYA KTI1 npu conyTcTByrOLMX
@f1 v TnnyHom TIT accoymmpoBaHa ¢ peunansom @1 B 23,53% cryyaeB v xapaKTepu3yeTCsi MEHbLLEN
rPOAO/IKUTE/IBHOCTBIO BMELLATE/IbCTBA U PEHTIreHOCKOMNUM M0 CPABHEHWIO C MOAXOLOM, rpy KOTOPOM
Of4HOMOMEHTHO BbinosiHseTcss JIB n PYA KTI1 (p <0,001).

KnroueBsbie crioBa: hyubpunasLus npencepanii; TUNM4YHoe TpeneTaHue npegcepanii; paguo4actToTHasi
KaTeTepHas abasiLusl; KaBOTPUKYCAAIbHBIA MEPeLLeeK; N30SI IErOYHbIX BEH.

Ansa yntupoBanus: XamHaragaes V.A., Koanes N.A., BynasuHa N.A., Kokos M.J1., 3otoB A.C., Tpouu-
kuin A.B., Xamnaragaes W.W., LLIkonbHkoBa M.A., Kokos J1.C. OTganéHHblie pes3ynstaThl OBYX3TarnHo-
ro NoAxoAa K MHTEPBEHLMOHHOMY JIEYEHMIO COMYTCTBYOWUX (UOPUANALMA U TUMNYHOIO TpeneTaHns
npeacepanii: NPOCNEKTUBHOE KOHTPOMPYEMOE KIIMHUYECKOE nccnenoBanne. KimHndeckas npakTuka.
2023;14(2):5-18. doi: https://doi.org/10.17816/clinpract114930
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Abbreviations

AAT — antiarrhythmic therapy.
PVl — pulmonary vein isolation
CTI — cavotricuspid isthmus
AFL — atrial flutter

BACKGROUND

Optimizing approaches to interventional treatment
of atrial fibrillation (AF) is crucial in modern cardiology
and cardiovascular surgery owing to unsatisfactory
treatment outcomes and the socioeconomic impact of
the problem. The presence of concomitant heart rhythm
disorders may reduce the effectiveness of treatment.
Typical atrial flutter (AFL) is diagnosed in 35% of
patients with AF [1-5]. According to various authors,
the high frequency of typical AFL in patients with AF
may be because of the shared pathogenetic processes
of the heart rhythm disorders [2, 3]. Moreover, typical
AFL is considered a predictor of AF recurrence after
sinus rhythm restoration [2, 3].

The main surgical treatment methods of AF and
typical AFL are catheter-based technologies, such
as radiofrequency and cryoballoon pulmonary vein
isolation (PVI). In typical AFL treatment, radiofrequency
ablation (RFA) of the cavotricuspid isthmus (CTI) is
the first-line therapy (class I, level of evidence B). In
most cases, this approach is preferred over long term
antiarrhythmic drugs [6, 71].

AF — atrial fibrillation
ECG — electrocardiogram
RFA — radiofrequency ablation

Cox et al. [8] have hypothesized that in AF
pathogenesis, AFL is a possible mechanism of AF
maintenance. When choosing the “rhythm control” tactic
and selecting a patient for interventional treatment of AF
with concomitant typical AFL, the question of surgical
treatment of the two heart rhythm disorders always
arises. The literature on this issue is unclear. Studies have
shown that after CTl RFA for typical AFL, patients may
experience AF paroxysms within a year [9-12]. Some
studies have revealed that additional prophylactic PVI
in patients with typical AFL can reduce the probability
of AF development in the remote period [13].

Several studies have reported that if typical AFL
is detected before interventional treatment of AF or
during surgery, performing CTl RFA as part of the
catheter PVI procedure may be considered [14, 15].
This reflects link between the pathogenetic processes
of AF and typical AFL. To minimize the traumatic nature
of the operation, shorten its duration, reduce risks,
and alleviate the financial and economic burden of AF,
a critical approach to unwarranted interventions in the
interventional treatment of AF is required. Gula et al. [16]
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have reported that one-step interventional treatment
of AF and typical AFL is associated with a higher risk of
complications and increased surgery costs compared
with staged elimination of heart rhythm disorders.

Currently, three main approaches are used for
treating concomitant cardiac rhythm disorders: isolated
interventional treatment of one disorder, one-step
interventional treatment of AF and typical AFL, and staged
interventional treatment of concomitant disorders.

The rate of early recurrence of typical AFL after
isolated interventional treatment of AF in this patient
category is 24% [17]. Interventional treatment aimed
solely at eliminating typical AFL by CTI RFA is
associated with a 50% recurrence rate [18-21]. When
PVI and CTI RFA are performed during the same
procedure, the probability of AF recurrence may reach
50% [17, 22-25]. Interventional treatment approaches
for concomitant AF and typical AFL have not yet
been regulated. The choice of treatment is based on
the surgeon‘s preferences and the current practice in
the medical organization. Currently, no studies have
described the long term results of two-step treatment
of AF and AFL as a single process.

This study aimed to evaluate the efficacy of long
term sinus rhythm retention in a two-step approach
to the interventional treatment of concomitant AF and
typical AFL.

METHODS

Study design

A controlled prospective clinical study was
conducted at multiple centers to analyze the outcomes

ORIGINAL STUDY ARTICLES

of interventional treatment of concomitant AF and

typical AFL in 34 patients aged 41-82 years (median

age: 65.5 years, with a lower quartile of 61 years and
an upper quartile of 70 years). Of the 34 patients,

23 (67.65%) were male and 11 (32.35%) were female.
Patients were randomly assigned to one of two

groups in a 1:1 ratio, with every other patient being

allocated to group 2 (Fig. 1).

Group 1 (one-step approach, n=17) consisted of
patients with AF and typical AFL who underwent CTI
RFA combined with radiofrequency catheter-based PVI.

Group 2 (two-step approach, n=17) included
patients with AF and typical AFL who were treated in
two stages:
® Group 2.1 (first stage): interventional treatment of

typical AFL by CTI RFA;

e Group 2.2 (second stage): catheter-assisted PVI
performed in the case of recurrent AF after CTl RFA.
Antiarrhythmic therapy was prescribed for 3 months

after the intervention. The occurrence of atrial

tachycardia during this period was not considered

a recurrence of the disease because it was part of the

“plind period.” The patients received antiarrhythmic

therapy during this period, which they had been

taking before the surgical intervention. AF and typical

AFL recurrences were identified by the presence

of registered cardiac rhythm disturbances lasting

>30 s on a resting electrocardiogram (ECG) in

12 standard leads or on a 24 h ECG montage.

Recurrences of AF and typical AFL were identified

at the end of the “blinded period” following the

discontinuation of antiarrhythmic therapy.

AF+AFL (n=34)

One-step approach (n=17)

PVI+CTIl RFCA during one surgery

1:1

Two-step approach (n=17)

First stage (CTI RFCA)

Comparative assessment of AF/CTI recurrence (secondary endpoint)

Second stage (PVI in case of AF recurrence after CTI RFCA)

Comparative assessment of AF/AFL recurrence (primary endpoint)

Fig. 1. Study design.

Note: AF, atrial fibrillation; AFL, typical atrial flutter; RFCA, radiofrequency catheter ablation; PVI, pulmonary vein isola-

tion; CPI, cavotricuspid isthmus; n, number of patients.
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To test the working hypotheses, we calculated
the sample size using an online calculator
(https://sealedenvelope.com/power/binary-superiority/)
[26] based on the following formulas:

n =f(a/2, B) x [p, x (100 - p,) +
P, X (100 - p,)l / (P, - Py, (1)

where p, is the percentage of “success” in the control
group (taken as 0.5) and p, is the percentage of
“success” in the experimental group (taken as 0.9)

fla, B) = [@7(c) + O(B)%, @

where O is the cumulative distribution function

of the standardized normal deviation, a is the

threshold level of statistical significance (taken as

0.05), and P is the probability of erroneous non-

rejection of the null hypothesis of no difference

(taken as 0.2).

Justification for the choice of p, and p, values:

®* The incidence of AF recurrence after catheter-
based PVI with one-step CTI RFA can reach 50%
[19, 21, 22, 27]; therefore, p, is taken as 0.5.

® Despite the successful elimination of typical AFL,
the probability of developing AF paroxysms after
CTI RFA reaches 50% (the first step of interventional
treatment) [18, 19, 27].

e After the first step of interventional treatment
(CTI RFA), catheter PVI may be required in half of the
cases, and the efficiency of sinus rhythm retention
after catheter PVI in patients with isolated AF may
reach 91.3% [28].

e Of the 50% of patients who are expected to relapse
after the first stage of interventional treatment
(CTI RFA), <10% are expected to relapse after the
second stage of interventional treatment (PVI).
Thus, the cumulative expected efficacy of the
two-step approach is at least 90%.

® The clinically significant increase in treatment
efficacy in the case of the two-step approach
is considered to be an increase in the efficacy of
interventional treatment from 50% to 90%. In this
regard, p, is taken as 0.9.

Thus, each group should have 17 patients to achieve

a study power of 80% at a significance level of 5%.

Eligibility criteria

Inclusion criteria: patients aged >18 years, presence
of clinically significant paroxysmal and persistent AF
(EHRA >=2a), and presence of concomitant typical AFL.

Inclusion criteria: persistent AF, left ventricular
ejection fraction of <50%, severe extracardiac
pathology, cardiac cavity thrombosis, congenital and
acquired heart defects, cardiomyopathies, previous
open-heart surgery, and contraindications of X-ray
contrast agents.

Exclusion criteria: intolerance to the medications
used, acute diseases or decompensation of existing
conditions requiring therapeutic or diagnostic measures
that would prevent continued participation, and patient
unwillingness to continue the study.

Settings

Surgical interventions were performed from 2019 to
2022 at two medical facilities in Moscow, Russia. The
V.M. Buyanov City Clinical Hospital of the Department
of Health of Moscow performed surgeries in 2019-
2020, whereas the National Medical Research Center
for Endocrinology of the Ministry of Health of Russia
conducted surgeries in 2020-2022. To minimize
systematic bias, all surgeries were carried out by the
same surgeon using the same technique and equipment.

Duration of the study

The study duration was extended from 2 to 3 years
because of the COVID-19 pandemic. During the study,
intermediate outcomes were assessed by comparing
the incidence of recurrent AF in groups 1 (PVI) and 2.1
(performing CTI RFA as the first stage of treatment).

Description of the medical intervention
Antiarrhythmic drugs of classes IC (lappaconitine
hydrobromide) and Il (sotalol) were administered to
maintain drug-induced sinus rhythm. The CARTO
electroanatomic mapping system (Biosense Webster,
USA) was used in conjunction with a SmartTouch
navigation catheter (Biosense Webster, USA). To
verify bidirectional conduction block in the CTI area
and antral part of the pulmonary veins, multipole
catheters were used to construct a three-dimensional
(8D) reconstruction of the corresponding heart
chamber. Isolated CTI RFA was performed under local
anesthesia, whereas endotracheal anesthesia was
used during PVI. A single protocol was employed for
all surgical interventions [29].
Preparatory  stage  of
(performed in all cases):
® Puncture and cannulation of the main vessels is
performed using ultrasound navigation.
® The right internal jugular and right femoral veins
were punctured and cannulated with a guide.

surgical  intervention
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®* G6F introdes are placed, diagnostic electrodes
are inserted into the right heart and placed
in the coronary sinus and right ventricle,
and an intracardiac electrophysiology study
is performed.

The main surgical steps when performing CTI RFA:

e 3D reconstruction of the right atrium and linear
ablation of the CTI (40 W; ablation index, 400) are
performed.

® Biodirectional conduction block in the CTI region is
verified.

The main surgical steps in performing PVI:

* Transseptal catheterization of the left atrium is
performed under transesophageal or intracardiac
ultrasound control in the oval fossa.

e Systemic heparinization is initiated to maintain an
activated clotting time of 300-400 s.

e |eft atrium and pulmonary veins are contrasted
with frequent ventricular stimulation.

® 3D reconstruction of the left atrium is conducted.

® A bipolar map of the left atrium is constructed.

® Radiofrequency energy is applied in a series of linear
applications in the antral part of the left atrium. The
anterior wall is treated with 30 W (ablation index,
400), whereas the posterior wall of the left atrium is
treated with 25 W (ablation index, 350).

® Biodirectional conduction block in the distal
pulmonary veins is verified.

® Heparin is inactivated with protamine sulfate
solution.

Final stage of surgical intervention (performed in all
cases):

* |[ftachycardiais not eliminated during RFA, electrical
cardioversion is performed.

® Decannulation of the central veins followed by
manual compression of the vascular approaches
and application of pressure dressing are performed.

e X-ray and echocardiographic control is conducted to
exclude hemopericardium and hemopneumothorax.

Study outcomes

Study endpoints

The primary study endpoint was the development
of atrial tachycardia during the follow-up period after
completion of all stages of interventional treatment at
the end of the blind period. In group 1, the event was
counted after the first stage of interventional treatment
(PVI+CTI RFA). In group 2, the event was counted after
the completion of the second stage of interventional
treatment, which involved PVI in cases of AF recurrence
after CTI RFA.

ORIGINAL STUDY ARTICLES

The secondary study endpoint was to determine
the development of atrial tachycardia in groups 1 and 2
after the completion of the first stage of interventional
treatment (CTI RFA) in group 2.

Subgroup analysis

Comparative assessment of surgical duration
and fluoroscopy time was performed in groups 1
(PVI+CTI RFA), 2.1 (CTI RFA), and 2.2 (PVI).

Methods for recording outcomes

The outcomes were recorded using clinical and
anamnestic methods and instrumental methods of
investigation. These outcomes were represented
by resting ECG in 12 standard leads and 24-h ECG
monitoring.

Ethical review

This study was conducted as part of the research
titted “Personalized approach to interventional
treatment of atrial fibrillation,” which was approved by
the local ethical committee of the Veltischev Institute
of the N.I. Pirogov Russian National Research Medical
University of the Ministry of Health of Russia (protocol
no. 7; September 10, 2019). The results of this study
have not been previously published.

Statistical analysis

Statistical processing was performed using
the Statistica 13 program (StatSoft). Quantitative
characteristics are presented as Min—-Max (Me, IQR),
where Min is the minimum value, Max is the maximum
value, Me is the median, and IQR is the interquartile
range (25%-75%Q). Nonparametric criteria were used
for statistical calculations. The Mann-Whitney U test was
used to obtain the statistical significance of differences
between continuous variables. To test the hypotheses
about the independence of nominal signs, conjugacy
tables were used with Pearson’s chi-square criterion
(Pearson x2), and the number of degrees of freedom
was calculated. If any cell in the conjugacy tables had
an expected occurrence of 5, the maximum likelihood
method (M-Lx2) was used for analysis. For analyzing
bipolar tables, Fisher's exact test (F-test) was used.
Furthermore, we used the rank correlation coefficient to
evaluate the relationship between the traits measured on
a nominal scale. Additionally, Cramer’s V coefficient and
conjugacy coefficient were used to determine the strength
of the relationship between nominal traits. The Kaplan-
Meier survival function was estimated, and statistical
hypotheses were tested using Cox’s F-criterion.
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In testing the statistical hypotheses, a significance
level of 5% was used. The null hypothesis of no
differences was rejected only if the probability of
incorrectly rejecting it did not exceed 5%. The sample
size was calculated using an online calculator [26].

RESULTS

Objects (participants) of the study

The groups of patients were comparable regarding
sex, age, and body weight. No statistically significant
differences were found between the studied groups
when analyzing the form of AF course, severity
of its clinical manifestations, and the classes of
antiarrhythmic drugs used (Table 1).

Main results of the study

The study included patients with a follow-up period
ranging 175-730 (Me=730, IQR: 730-730) days. The
primary endpoint was reached by 8 (47.06%) patients
in group 1 and 1 (5.88%) patient in group 2 (p=0.020)
(Table 2).

The one-step approach resulted in a 52.94% rate of
sinus rhythm retention, whereas the two-step approach
had a rate of 94.12%. All the patients who reached the
primary endpoint were diagnosed with AF, and no typical
AFL or other cardiac rhythm disturbances were recorded.
The analysis of survival curves indicated that the probability
of long term sinus rhythm retention was significantly
higher in the two-step approach (group 2: CTlI RFA

Table 1
Patient’s baseline characteristics
Group 2
P+ oriRFoAcurng (T CASL e frtotege,
D ST, at the second stage)
=Y n=17

Cﬁiﬁ:ﬁhe@uoa 50-74: 66 (62; 69) 41-82: 65 (61; 72) 0.796
Sex.n () Walo— 13 (16.47) Wao— w0 Gean | 029
Eﬁ;ﬁ:ﬁ’;ﬁms(gfeégomhs 1-120: 36 (12; 56) 2-96: 18 (8; 60) 0.605
Body weight deficit, n (%) 0 (0) 0 (0)
Normal body weight, n (%) 1(5.88) 3 (17.65) 0.319"
Overweight, n (%) 3 (17.65) 5 (29.41)
Obesity 13 (76.47) 9 (52.94)
Paroxysmal AF, n (%) 15 (88.23) 12 (70.59) 0197+
Persistent AF, n (%) 2 (11.77) 5(29.41)
M e (o 1-120: 36 (12; 56) 2-96: 17 (7; 36) 0.352
AAT IC (lappaconitine hydrobromide) 3 (17.65) 1(5.88) 0.077%
AAT Il (sotalol) 14 (82.35) 16 (94.12)
Arterial hypertension, n (%) 14 (82.35) 16 (94.12) 0.27737
Diabetes mellitus, n (%) 3 (17.65) 7 (41.18) 0.12809
CHA2DS2-VASc scale >1, n (%) 14 (82.35) 15 (88.24) 0.62722
EHRA =3, n (%) 10 (58.82) 11 (64.71) 0.16729
Ischemic heart disease, n (%) 2 (11.77) 3 (17.65) 0.62722
Chronic heart failure, n (%) 2 (11.77) 8 (47.06) 0.02048
Chronic obstructive pulmonary 2 (11.77) 1(5.88) 054188

disease, n (%)

Note: * The significance level was calculated using contingency tables; p — probability of rejecting a true null hypothesis;
n — number of patients; Me — median: Q1 — first (lower) quartile, Q3 — third (upper) quartile, Min — minimum value, Max —
maximum value. AF — atrial fibrillation; EHRA (European Heart Rhythm Association) — Scale of Atrial Fibrillation related
Symptoms; CHA2DS2-VASC Score — a scale for assessing the risk of thromboembolic complications; PVl — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI — cavotricuspid isthmus; AAT — antiarrhythmic therapy.
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Table 2
Interventional treatment results in two groups
Group 2
Group 1 i
. (CTI RFCA at the first stage,
Index At S G A C IR T PVl in case of recurrent AF p
one surgery)
at the second stage)
n=17
n=17
AF recurrence within 3—-6 months
after surgery, n (%) 1(5.88) 3 (17.65) 0.595
AF recurrence bitvyeen 6 and 12 months 3 (17.65) 4 (23.53) 0.671
after surgery, n (%)
AF recurrences betlveen 12 and 24 months 4 (25.53) 1(5.88) 0.333
after surgery, n (%)
AF recurrence bet\/\:*een 3 and 24 months 8 (47.06) 1(5.88) 0.020
after surgery, n (%)
Complications, n 0 -

Note: * AF recurrence in group 2 after first stage: CTI RFCA (secondary endpoint); ** AF recurrence in group 2 after second
stage: PVI in case of AF recurrence after CTI RFCA (primary endpoint); p — probability of rejecting a true null hypothesis;
n — number of patients. AF — atrial fibrillation; PVl — pulmonary vein isolation; RFA — radiofrequency catheter ablation;

CTIl — cavotricuspid isthmus.

at the first stage and PVI in case of AF recurrence at the
second stage) than in the one-step approach (group 1:
PVI+CTl RFA during one surgery), accounting for
94.12% and 52.94%, respectively (p=0.001) (Fig. 2).

Cumulative survival function
(The Kaplan—-Meier method)

o Completed observation

+ Censored observation

-
o

o
©

© é F(2, 16)=10.77855 p=0.001

o
)

o
)
4

o
o

Cumulative proportion of patients
who had an event
o
~
©

o©
~

100 200 300 400 500 600 700 800

Days

— Group2 -- Group 1

Fig. 2. Long-term sinus rhythm maintenance comparative
assessment in groups 1 (n=17) and 2 (n=17): the probabi-
lity AF recurrence in “One-stage approach” (PVI+CTlI RFCA
during the one procedure) is significantly higher than in
“Two-stage approach” (First stage — CTI RFCA; Second
stage — PVI in AF recurrence patients).

Note: p — probability of rejecting a true null hypothesis;
n — number of patients. AF — atrial fibrillation; PVI —
pulmonary vein isolation; RFCA — radiofrequency catheter
ablation; CTI — cavotricuspid isthmus.

No statistically significant differences were found
between groups 1 and 2 (p=0.671) when assessing
the secondary endpoint. In group 1, the secondary
endpoint was reached by 3 (17.65%) patients and
by 4 (23.53%) patients in group 2. All patients who
reached the secondary endpoint were diagnosed
with AF. No typical AFL or other cardiac rhythm
disorders were observed.

Additional results of the study

The intervention duration in the study groups was
as follows: group 1 (PVI+CTI RFA), 40-110 min (Me=60,
IQR: 50-67); group 2.1 (CTl RFA), 15-45 min (Me=18,
IQR: 15-20); and group 2.2 (PVI in case of AF recurrence
after CTI RFA), 52-120 min (Me=65, IQR: 54-110).

Fluoroscopy time was measured in the study
groups: group 1 (PVI+CTIl RFA), 8-30 min (Me=20,
IQR: 16-24); group 2.1 (CTI RFA), 5-25 minutes (Me=7,
IQR: 6-9); and group 2.2 (PVI in case of AF recurrence
after CTI RFA), 6-30 minutes (Me=12, IQR: 9-15).

A comparison was made between the intervention
duration and fluoroscopy time of the studied groups
(Figs. 3 and 4). The time characteristics were found to
be greater in group 1 (PVI+CTI RFA) than in group 2.1
(CTIRFA) (p <0.001) and in group 2.2 (PVI in case of AF
recurrence after CTl RFA) than in group 2.1 (CTI RFA)
(duration of intervention, p <0.001; fluoroscopy time,
p=0.013). These parameters did not show a statistically
significant difference between groups 1 (PVI+CTI RFA)
and 2.2 (PVI in case of AF recurrence after CTl RFA)
(p=0.374 and p=0.028, respectively).
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Fig. 3. Comparative assessment of the procedure duration
in groups: p,_, <0,001; p,_,=0,374; p,_, <0,001 (n=34).
Note: p — probability of rejecting a true null hypothesis;
n — number of patients. 1 — PVI+CTIl RFCA during the one
procedure (group 1); 2 — CTI RFCA: first stage (group 2.1);
3 — PVI: second stage (group 2.2). PVl — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI —
cavotricuspid isthmus.

Adverse events

The analysis showed that adverse events occurred
solely in group 1, including the development of
a pulsating hematoma, which was eliminated by
manual compression during the day of observation.
Moreover, one patient experienced cardiac tamponade
along with hemopericardium during surgery, which
required pericardial drainage and hemostatic therapy
with heparin inactivation.

DISCUSSION

This study evaluated the efficacy of long term
sinus rhythm retention in the two-step approach for
interventional treatment of AF. The first step involves
CTI RFA, and the second step involves PVI in cases of
AF recurrence after CTI RFA (group 2). The two-step
approach was compared with an alternative strategy:
PVI and CTI RFA during the same surgery (group 1). In
analyzing the long term results, the two-step approach
was found to be more effective in ensuring long term
sinus rhythm retention than the one-step approach
(b <0.001).

In contrast to previous studies, this study considers
the two-stage interventional treatment of AF and
typical AFL as a single process. Cumulative efficacy
was assessed after the second stage of interventional
treatment. Previous studies have focused on the
interventional treatment of AF in patients with typical
AFL. The studies aimed to address issues such as

p1_p <0.001; py_3=0.028; p,_5=0.013
32-

28- T
24 T
20 -
16
3

X-ray examination time, min

12
[ ]
4 .
1 2

= Median O 25%-75% I Min-Max

Fig. 4. Fluoroscopy time comparative assessment in
groups: p,_, <0,001; p,_,=0,028; p,_,=0,013 (n=34).

Note: p — probability of rejecting a true null hypothesis;
n — number of patients. 1 — PVI+CTI RFCA during the one
procedure (group 1); 2 — CTI RFCA: first stage (group 2);
3 — PVI: second stage (group 2). PVI — pulmonary vein
isolation; RFCA — radiofrequency catheter ablation; CTI —
cavotricuspid isthmus.

assessing the incidence of AF after CTl RFA in patients
without anamnestic evidence of AF [30] and comparing
the effectiveness of two approaches in patients with
AF and typical AFL (PVI combined with CTI RFA
versus isolated CTI RFA) [16, 25]. Several studies have
evaluated the feasibility of prophylactic CTl RFA in
patients with AF without a history of typical AFL. The
incidence of AF after isolated CTl RFA was found to
be as high as 50% [18, 25]. Our study found similar
data when assessing the rate of AF recurrence in
group 2 after the first stage of interventional treatment.
After CTI RFA, AF recurrence was noted in 23.53% of
cases, which is higher than that in group 1, wherein
the rate of AF recurrence was 17.65% (p=0.671).
Although no significant differences were noted, our
data are comparable with the results of the APPROVAL
study. The authors of the study concluded that PVI
combined with CTI RFA during a single surgery is more
effective in providing long term sinus rhythm retention
compared with isolated CTIl RFA. After the withdrawal
of antiarrhythmic therapy, long term sinus rhythm
retention was observed in 64% and 19% of cases,
respectively (p <0.001) [25]. Unlike the present study,
the APPROVAL study did not assess the cumulative
effectiveness of long term sinus rhythm retention after
the second stage of interventional treatment.

The present study found that the duration of
intervention and fluoroscopy time were significantly
higher (p <0.001) in group 1 (PVI+CTI RFA) than
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in group 2.1 (CTI RFA). These results confirm those
of earlier studies. Thus, in the REDUCE-AF [30] and
PREVENT AF [18] studies, the authors concluded that
performing CTI RFA and PVI simultaneously resulted
in longer intervention and fluoroscopy times compared
with treating typical AFL (CTI RFA) alone. However, it
has been demonstrated in our study and in several
others that performing CTI RFA in patients with AF and
typical AFL can ensure long term maintenance of sinus
rhythm after discontinuation of antiarrhythmic therapy
[25]. According to Gula et al. [16], the two-step approach
(CTI RFA at the first stage and PVI at the second stage
in case of recurrent AF) is associated with a lower risk
of complications and financial costs compared with
the one-step approach (PVI+CTl RFA). The authors
concluded that the one-step approach should not
be included in routine clinical practice because of
the increased risk of complications and financial
costs. Complications were observed only in group 1
(PVI+CTI RFA), and the small number of these adverse
events does not allow for a comparative assessment of
the studied groups based on this factor.

The current study complements the research
conducted by Gula et al. [16]. It evaluates the
cumulative efficacy of the two-step approach, which
involves CTl RFA at the first stage and PVI at the
second stage in cases of recurrent AF. The results
show that this approach is significantly more effective
than the one-step approach (PVI+CTI RFA) regarding
long term sinus rhythm retention. The high cumulative
efficacy of the two-stage approach (CTl RFA at the
first stage and PVI at the second stage in case of AF
recurrence) is explained in a study by Cox [8, 31] in
which AFL is considered a possible mechanism for
inducing and maintaining AF. Thus, it can be concluded
that eliminating AFL in some cases can lead to long
term maintenance of sinus rhythm. This conclusion
is supported by both the present study and earlier
research [25].

Therefore, in the case of the two-step approach
(CTI RFA as the first step and PVI as the second step
in the case of recurrent AF), PVI is not performed if it
does not contribute to the long term maintenance of
sinus rhythm. CTI RFA is an effective surgical treatment
for typical AFL with a low recurrence rate [32]. In our
study, typical AFL recurrence was not observed in any
case, whereas unwarranted performance of PVI may
lead to incisional tachycardia. For instance, according
to the Triple A study, AF recurrence is due to ablation
line failure in the antral part of the pulmonary veins
[33]. The study indicated that this may also account

ORIGINAL STUDY ARTICLES

for the higher rate of AF recurrence in patients who
underwent PVI and CTI RFA during the same surgery
(group 1). The present study shows that performing
PVI as the first stage of treatment for patients with AF
may be inappropriate because it may not address the
underlying trigger or mechanism of AF maintenance.

Limitations of the study

The limitations of the present study include the lack
of intracardiac electrophysiology study in cases AF
recurrence after PVI because of ethical reasons, the
absence of loop recorders to objectify the development
of recurrent atrial tachyarrhythmias in the postoperative
period, and the use of only radiofrequency ablation
for electrical PVI from the atrial myocardium without
comparison to cryoballoon ablation.

CONCLUSIONS

The two-step approach, which involves CTI RFA
at the first stage and PVI at the second stage in case
of AF recurrence, is more effective in retaining sinus
rhythm than the one-step approach.

Performing CTlI RFA alone in the presence of
concomitant AF and typical AFL resulted in AF
recurrence in 23.53% of cases. This approach was
associated with a shorter duration of intervention and
fluoroscopy than simultaneous PVI and CTI RFA.
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AONOJNIHUTEJIbHAA NHOOPMALLNA

Bknap asTopoB. /.A. XamHaragaeB — pPyKOBOQS-
CTBO UCCNeOOBaHWEM, BbINOSIHEHME OMepaTuBHbIX
BMELLATENbCTB, HanucaHue TekcTa ctaTten; M.A. KoBa-
nes, .. XamHaragaeB — nOWCKOBO-aHanuTnyeckas
paboTa, HanncaHwne ctatbu; M.A. bynaBuHa — cTtatuc-
Tnyeckas obpaboTka marepuana, y4actue B fieHeHun
naumeHToB, HanncaHue Tekcta ctatbn, M.J1. KokoB —
noaroToBKa WNOCTPALMIA, HanncaHne TeKCTa CTaTbly,
A.C. 3oToB — OT6Op MauMEHTOB, HaMMcaHuMe TekcTa
ctatbn, A.B. Tpouykumii, M.A. LLIkonbHukoBa, J1.C. Ko-
KOB — MNNIaHNPOBaHNEe nccnenoBaHus, obcyxxaeHue
pesynsTaToB UccnenosaHus. ABTOpbl MOATBEPXKAAIOT
COOTBETCTBME CBOEr0 aBTOPCTBA MEXAYHAPOLHbIM
Kputepusim ICMJE (Bce aBTOpbl BHECNN CYLLECTBEH-
HbIl BKNag B pasapaboTKy KOHLUEeNUuM, NpoBegeHNE nc-
cnefoBaHVA U NOArOTOBKY CTaTby, MPOYAN 1 0pobpu-
1 prHanbHyo Bepcuto nepepn nybavkauuen).

UcTtouHnk dunHaHcupoBaHusa. lViccnegosaHne
N nybnukaums cTaTbl OCYLLECTBJIEHbl HA JIM4YHbIE
cpencTsa aBTOPCKOro KOEKTHBA.

KoHhnukT nHTepecoB. ABTOpbI 3aABNSAOT 06 OT-
CYTCTBUM BHELIHEro hvHaHCUMPOBaHUSA Npu NpPoBeae-
HUW NCCneaoBaHuns.

BnarogapHocTu. ABTOpblI Bblpa)kalwT MNpPU3Ha-
TENbHOCTb OOKTOPY MEOULUHCKUX Hayk, npodecco-
py Kadenpbl 3HOOKPUHONOrMM VIHCTUTYTa BbICLLErO
N OOMNOSIHUTENBHOrO MOCTAMMIOMHOro o6pasoBaHus
Orey «HMUL, aHpgokpuHonorum» MuH3gpasa Poc-
cun, npodeccopy Kadenpbl MeOuUMHCKOW Knbep-
HETUKN 1 WHPOPMATUKN MeLUKO-O61OoNornieckoro
dakynsreta ®rACOY BO PHUMY um. H.W. MNuporosa
MwuH3gpaBa Poccumn Pebpooin Onbre HOpbeBHe 3a
KOHCYNbTaTMBHYKO MOLAEPXKKY MO BomMpocam [gu-
3allHa uccnefoBaHnst, BblYMCNEHNsT OObEMa Bbl-
OOpPKM N ONUCaHUSA pPe3yNbTaTOB CTaTUCTUYECKON
06paboTKM OAaHHbIX.

10.

1.

12.

13.

15.

REFERENCES / JINTEPATYPA

Celikyurt U, Knecht S, Kuehne M, et al. Incidence of
new-onset atrial fibrillation after cavotricuspid isthmus
ablation for atrial flutter. Europace. 2017;19(11):1776-1780.
doi: 10.1093/europace/euw343

Bertaglia E, Bonso A, Zoppo F, et al. Different clinical
courses and predictors of atrial fibrillation occurrence after
transisthmic ablation in patients with preablation lone atrial
flutter, coexistent atrial fibrillation, and drug induced atrial
flutter. Pacing Clin Electrophysiol. 2004;27(11):1507-1512.
doi: 10.1111/j.1540-8159.2004.00668.x

Nabar A, Rodriguez LM, Timmermans C, et al. Class IC
antiarrhythmic drug induced atrial flutter: Electrocardiographic
and electrophysiological findings and their importance for
long term outcome after right atrial isthmus ablation. Heart.
2001;85(4):424-429. doi: 10.1136/heart.85.4.424

Enriquez A, Sarrias A, Villuendas R, et al. New-onset atrial
fibrillation after cavotricuspid isthmus ablation: identification
of advanced interatrial block is key. Europace. 2015;17(8):
1289-1293. doi: 10.1093/europace/euul79

Krisai P, Roten L, Zelijkovic I, et al. Prospective evaluation of
a standardized screening for atrial fibrillation after ablation of
cavotricuspid isthmus dependent atrial flutter. J Clin Med.
2021;10(19):4458. doi: 10.3390/jcm10194453

Page RL, Joglar JA, Caldwell MA, et al. ACC/AHA/HRS guideline
for the management of adult patients with supraventricular
tachycardia: executive summary: A report of the American
College of Cardiology / American Heart Association
Task Force on Clinical Practice Guidelines and the Heart
Rhythm  Society.  Circulation.  2016;133(14):e471-e505.
doi: 10.1161/CIR.0000000000000310

Bastani H, Drea N, Insulander P, et al. Cryothermal vs
radiofrequency ablation as atrial flutter therapy: A ran-
domized comparison.  Europace. 2013;15(3):420-428.
doi: 10.1093/europace/eus261

Cox JL, Canavan TE, Schuessler RB, et al. The surgical
treatment of atrial fibrillation: Il. Intraoperative electrophysio-
logic mapping and description of the electrophysiologic basis
of atrial flutter and atrial fibrillation. J Thoracic Cardiovasc Surg.
1991;101(3):406-426.

Chinitz JS, Gerstenfeld EP, Marchlinsky FE, et al. Atrial
fibrillation is common after ablation of isolated atrial flutter
during long-term follow-up. Heart Rhythm. 2007;4(8):1029-1033.
doi: 10.1016/j.hrthm.2007.04.002

Mittal S, Pokushalov E, Romanov A, et al. Long-term ECG
monitoring using an implantable loop recorder for the detection
of atrial fibrillation after cavotricuspid isthmus ablation in
patients with atrial flutter. Heart Rhythm. 2013;10(11):1598-1604.
doi: 10.1016/j.hrthm.2013.07.044

Ellis K, Wazni O, Marrouche N, et al. Incidence of atrial
fibrillation post-cavotricuspid isthmus ablation in patients with
typical atrial flutter: Left-atrial size as an independent predictor
of atrial fibrillation recurrence. J Cardiovasc Electrophysiol.
2007;18(8):799-802. doi: 10.1111/].1540-8167.2007.00885.x
Luria. DM, Hodge DO, Monahan KH, et al. Effect of
radiofrequency ablation of atrial flutter on the natural history
of subsequent atrial arrhythmias. J Cardiovasc Electrophysiol.
2008;19(11):1145-1150. doi: 10.1111/j.1540-8167.2008.01206.x
Romanov A, Pokushalov E, Bayramova S, et al. Prophylactic
pulmonary vein isolation during isthmus ablation for atrial flutter:
Three-year outcomes of the PREVENT AF | study. J Cardiovasc
Electrophysiol. 2018;29(6):872-878. doi: 10.1111/jce.13485

. Schmieder S, Ndrepepe G, Dong J, et al. Acute and long-

term results of radiofrequency ablation of common atrial
flutter and the influence of the right atrial isthmus ablation on
the occurrence of atrial fibrillation. Eur Heart J. 2003;24(10):
956-962. doi: 10.1016/s0195-668x(02)00846-1

Bandini A, Golia P, Caroli E. et al. Atrial fibrillation after typical
atrial flutter ablation: A long-term follow-up. J Cardiovasc Med.
2011;12(2):110-115. doi: 10.2459/JCM.0b013e3283403301

www.clinpractice.ru 15

2023

Vol 14 12


https://doi.org/10.1093/europace/euw343
https://doi.org/10.1111/j.1540-8159.2004.00668.x
https://doi.org/10.1136/heart.85.4.424
https://doi.org/10.1093/europace/euu379
https://doi.org/10.3390/jcm10194453
https://doi.org/10.1161/cir.0000000000000310
https://doi.org/10.1093/europace/eus261
https://doi.org/10.1016/j.hrthm.2007.04.002
https://doi.org/10.1016/j.hrthm.2013.07.044
https://doi.org/10.1111/j.1540-8167.2007.00885.x
https://doi.org/10.1111/j.1540-8167.2008.01206.x
https://doi.org/10.1111/jce.13485
https://doi.org/10.1016/s0195-668x(02)00846-1
https://doi.org/10.2459/jcm.0b013e3283403301

16. Gula LJ, Scanes AC, Klein GJ, et al. Atrial flutter and atrial
fibrillation ablation: Sequential or combined? A cost-
benefit and risk analysis of primary prevention pulmonary
vein  ablation. Heart Rhythm.  2016;13(7):1441-1448.
doi: 10.1016/j.hrthm.2016.02.018

17. Wazni O, Marrouche NF, Martin DO, et al. Randomized
study comparing combined pulmonary vein-left atrial
junction disconnection and cavotricuspid isthmus ablation

versus pulmonary vein-left atrial junction disconnection
alone in patients presenting with typical atrial flutter
and atrial fibrillation.  Circulation. 2003;108:2479-2483.

doi: 10.1161/01.CIR.0000101684.88679.AB

18. Steinberg JS, Romanov A, Musat D, et al. Prophylactic pul-
monary vein isolation during isthmus ablation for atrial flutter:
The PReVENT AF Study I. Heart Rhythm. 2014;11(9):1567-1572.
doi: 10.1016/j.hrthm.2014.05.011

19. Bianco |, Silva GO, Forno AR, et al. Risk of atrial fibrillation
after ablation of cavotricuspid isthmus-dependent atrial
flutter: Is combined ablation of atrial fibrillation worthwhile?
Arquivos Brasileiros Cardiologia. 2020;114:775-782.
doi: 10.36660/abc.20190238

20. Laurent V, Fauchier L, Pierre B, et al. Incidence and
predictive factors of atrial fibrillation after ablation of typical
atrial flutter. J Interv Card Electrophysiol. 2009;24:119-125.
doi: 10.1007/s10840-008-9323-1

21. Brembilla-Perrot B, Girerd N, Sellal JM, et al. Risk of atrial
fibrillation after atrial flutter ablation: Impact of AF history,
gender, and antiarrhythmic drug medication. J Cardiovasc
Electrophysiol. 2014;25:813-820. doi: 10.1111/jce.12413

22. Pontoppidan J, Nielsen JC, Poulsen SH, et al. Prophylactic
cavotricuspid isthmus block during atrial fibrillation ablation
in patients without atrial flutter: A randomised controlled trial.
Heart. 2009;95(12):994-999. doi: 10.1136/hrt.2008.153965

23. Koerber SM, Turagam MK, Gautam S, et al. Prophylactic pul-
monary vein isolation during cavotricuspid isthmus ablation
for atrial flutter: A meta-analysis. Pacing Clin Electrophysiol.
2019;42(5):493-498. doi: 10.1111/pace.13637

24. Mesquita J, Ferreira AM, Cavaco D, et al. Impact of prophylactic
cavotricuspid isthmus ablation in atrial fibrillation recurrence
after a first pulmonary vein isolation procedure. Int J Cardiol.
2018;259:82-87. doi: 10.1016/j.ijcard.2018.01.025

25. Mohanty S, Mohanty P, diBiase L, et al. Results from a single-blind,
randomized study comparing the impact of different ablation

AUTHORS’ INFO

The author responsible for the correspondence:

Irina A. Bulavina;

address: 26 Bakinskaya street, 115516 Moscow, Russia;
ORCID: https://orcid.org/0000-0002-6267-3724;
eLibrary SPIN: 1275-2773; e-mail: doctoroirb@yandex.ru

Co-authors:

Aleksandr S. Zotov, MD, PhD;

ORCID: https://orcid.org/0000-0003-0494-0211;

eLibrary SPIN: 9315-6570; e-mail: zotov.alex.az@gmail.com

Igor A. Khamnagadaev, MD, PhD;
ORCID: https://orcid.org/0000-0002-9247-4523;
eLibrary SPIN: 6338-4990; e-mail: i@khamnagadaev.ru

Igor A. Kovaley, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0001-8195-5682;
eLibrary SPIN: 5024-6323; e-mail: igor.kovalev64@mail.ru

Mikhail L. Kokov;
ORCID: https://orcid.org/0000-0003-4766-5213;
e-mail: mikhailkokov@gmail.com

ORIGINAL STUDY ARTICLES

approaches on long-term procedure outcome in coexistent
atrial fibrillation and flutter (APPROVAL). Circulation. 2013;127(18):
1853-1860. doi: 10.1161/CIRCULATIONAHA.113.001855

26. Sealed Envelope Ltd. 2012. Power calculator for binary outcome
superiority trial [Accessed Sat Feb 18 2023]. Pexxum pgocty-
na: https://sealedenvelope.com/power/binary-superiority/. data
obpatyeHmns: 18.02.2023.

27. Pérez FJ, Schubert CM, Parvec B, et al. Long-term outcomes
after catheter ablation of cavo-tricuspid isthmus dependent atrial
flutter: A meta-analysis. Circulation Arrhythmia Electrophysiol.
2009;2(4):393-401. doi: 10.1161/CIRCEP.109.871665

28. Taghji P, El Haddad M, Phlips T, et al. Evaluation of a strategy
aiming to enclose the pulmonary veins with contiguous and
optimized radiofrequency lesions in paroxysmal atrial fibrillation:
A pilot study. JACC Clin Electrophysiol. 2018;4(1):99-108.
doi: 10.1016/j.jacep.2017.06.023

29. Zotov AS, Khamnagadaev IA, Sakharov ER, et al. The
first experience of using a hybrid approach in the surgical
treatment of atrial fibrillation. J Clin Pract. 2022;13(4):38-50.
(In Russ). 3otoB A.C., XamHaragaeB W.A., Caxapos O.P,
n ap. MNepBbil OMbIT NPUMeHeHUst rMbpMAHOro mopxoda npu
XVPYPruyeckoM neveHun dubpunnaumm  npegcepauin  //
KnuHndeckasi npaktuka. 2022. T. 13, Ne 4. C. 38-50.
doi: 10.17816/clinpract116052

30. Mohanty S, Natale A, Mohanty P, et al. Pulmonary vein isolation
to reduce future risk of atrial fibrillation in patients undergoing
typical flutter ablation: Results from a randomized pilot study
(REDUCE AF). J Cardiovasc Electrophysiol. 2015;26(8):819-825.
doi: 10.1111/jce. 12688

31. Cox JL, Schuessler RB, Boineau JP. The surgical treatment
of atrial fibrillation. I. Summary of the current concepts of the
mechanisms of atrial flutter and atrial fibrillation. J Thoracic
Cardiovascular Surg. 1991;101(3):402-405.

32. Dechering DG, Gonska BD, Brachmann J, et al. Efficacy and
complications of cavotricuspid isthmus-dependent atrial flutter
ablation in patients with and without structural heart disease:
Results from the German Ablation Registry. J Int Cardiac Electro-
physiol. 2021;61(1):55-62. doi: 10.1007/s10840-020-00769-z

33. Schneider R, Lauschke J, Tischer T, et al. Pulmonary vein
triggers play an important role in the initiation of atrial flutter:
Initial results from the prospective randomized Atrial Fibrillation
Ablation in Atrial Flutter (Triple A) trial. Heart Rhythm. 2015;
12(5):865-871. doi: 10.1016/j.hrthm.2015.01.040

OB ABTOPAX

ABTOpP, OTBETCTBEHHbIN 3a NEPENUCKY:

BynaBuHa UpuHa AHOpeeBHa;

appec: Poccus, 115516, Mocksa, yn. bakuHckas, a. 26;
ORCID: https://orcid.org/0000-0002-6267-3724;
elLibrary SPIN: 1275-2773; e-mail: doctoroirb@yandex.ru

CoaBsTopbl:

3otoB AnekcaHap CepreeBud, K.M.H.;

ORCID: https://orcid.org/0000-0003-0494-0211;

eLibrary SPIN: 9315-6570; e-mail: zotov.alex.az@gmail.com

XamHaragaeB Uropb AnekceeBuy, K.M.H.;
ORCID: https://orcid.org/0000-0002-9247-4523;
eLibrary SPIN: 6338-4990; e-mail: i@khamnagadaev.ru

KoBanés Uropb AnekcaHaposuy, 4.M.H., Ipodeccop;
ORCID: https://orcid.org/0000-0001-8195-5682;
eLibrary SPIN: 5024-6323; e-mail: igor.kovalev64@mail.ru

KokoB Muxaun JleoHngoBuy;
ORCID: https://orcid.org/0000-0003-4766-5213;
e-mail: mikhailkokov@gmail.com

16 https://doi.org/10.17816/clinpract114930


https://doi.org/10.1016/j.hrthm.2016.02.018
https://doi.org/10.1161/01.cir.0000101684.88679.ab
https://doi.org/10.1016/j.hrthm.2014.05.011
https://doi.org/10.36660/abc.20190238
https://doi.org/10.1007/s10840-008-9323-1
https://doi.org/10.1111/jce.12413
https://doi.org/10.1136/hrt.2008.153965
https://doi.org/10.1111/pace.13637
https://doi.org/10.1016/j.ijcard.2018.01.025
https://doi.org/10.1161/circulationaha.113.001855
https://sealedenvelope.com/power/binary-superiority/
https://doi.org/10.1161/circep.109.871665
https://doi.org/10.1016/j.jacep.2017.06.023
https://doi.org/10.17816/clinpract116052
https://doi.org/10.1111/jce.12688
https://doi.org/10.1007/s10840-020-00769-z
https://doi.org/10.1016/j.hrthm.2015.01.040
https://orcid.org/0000-0002-6267-3724;
https://www.elibrary.ru/author_profile.asp?spin=1275-2773
mailto:doctoroirb@yandex.ru
https://orcid.org/0000-0003-0494-0211;
https://www.elibrary.ru/author_profile.asp?spin=9315-6570
mailto:zotov.alex.az@gmail.com
https://orcid.org/0000-0002-9247-4523;
https://www.elibrary.ru/author_profile.asp?spin=6338-4990
mailto:i@khamnagadaev.ru
https://orcid.org/0000-0001-8195-5682;
https://www.elibrary.ru/author_profile.asp?spin=5024-6323
mailto:igor.kovalev64@mail.ru
https://orcid.org/0000-0003-4766-5213;
mailto:mikhailkokov@gmail.com
https://orcid.org/0000-0002-6267-3724;
https://www.elibrary.ru/author_profile.asp?spin=1275-2773
mailto:doctoroirb@yandex.ru
https://orcid.org/0000-0003-0494-0211;
https://www.elibrary.ru/author_profile.asp?spin=9315-6570
mailto:zotov.alex.az@gmail.com
https://orcid.org/0000-0002-9247-4523;
https://www.elibrary.ru/author_profile.asp?spin=6338-4990
mailto:i@khamnagadaev.ru
https://orcid.org/0000-0001-8195-5682;
https://www.elibrary.ru/author_profile.asp?spin=5024-6323
mailto:igor.kovalev64@mail.ru
https://orcid.org/0000-0003-4766-5213;
mailto:mikhailkokov@gmail.com

ORIGINAL STUDY ARTICLES

Aleksandr V. Troitskiy, Dr. Sci. (Med.);
ORCID: https://orcid.org/0000-0003-2143-8696;
eLibrary SPIN: 2670-6662; e-mail: dr.troitskiy@gmail.com

Igor I. Khamnagadaev, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0001-8541-0364;
eLibrary SPIN: 6883-5175; e-mail: khamnaga@yandex.ru

Maria A. Shkolnikova, Dr. Sci. (Med.), Professor;
ORCID: https://orcid.org/0000-0001-7115-0186;
eLibrary SPIN: 9051-7107; e-mail: Arrithmolog@gmail.com

Leonid S. Kokov, Dr. Sci. (Med.), Professor,
Academician of the Russian Academy of Sciences;
ORCID: https://orcid.org/0000-0002-3167-3692;
eLibrary SPIN: 1655-5794; e-mail: Iskokov@mail.ru

Tpouukuit AnekcaHgp ButanbeBuy, 4.M.H.;
ORCID: https://orcid.org/0000-0003-2143-8696;
eLibrary SPIN: 2670-6662; e-mail: dr.troitskiy@gmail.com

XamHaragaes Uropb Mocudosud, g.Mm.H., npodeccop;
ORCID: https://orcid.org/0000-0001-8541-0364;
eLibrary SPIN: 6883-5175; e-mail: khamnaga@yandex.ru

LUkonbHukoBa Mapus AnekcaHppoBHa, A.M.H., Npodeccop;
ORCID: https://orcid.org/0000-0001-7115-0186;
eLibrary SPIN: 9051-7107; e-mail: Arrithmolog@gmail.com

KokoB JleoHup CepreeBud, 4.M.H., npodeccop,
akagemuk PAH;

ORCID: https://orcid.org/0000-0002-3167-3692;
eLibrary SPIN: 1655-5794; e-mail: Iskokov@mail.ru

www.clinpractice.ru 17

2023

Vol 14 12


https://orcid.org/0000-0003-2143-8696;
https://www.elibrary.ru/author_profile.asp?spin=2670-6662
mailto:dr.troitskiy@gmail.com
https://orcid.org/0000-0001-8541-0364;
https://www.elibrary.ru/author_profile.asp?spin=6883-5175
mailto:khamnaga@yandex.ru
https://orcid.org/0000-0001-7115-0186;
https://www.elibrary.ru/author_profile.asp?spin=9051-7107
mailto:Arrithmolog@gmail.com
https://orcid.org/0000-0002-3167-3692;
https://www.elibrary.ru/author_profile.asp?spin=1655-5794
mailto:lskokov@mail.ru
https://orcid.org/0000-0003-2143-8696;
https://www.elibrary.ru/author_profile.asp?spin=2670-6662
mailto:dr.troitskiy@gmail.com
https://orcid.org/0000-0001-8541-0364;
https://www.elibrary.ru/author_profile.asp?spin=6883-5175
mailto:khamnaga@yandex.ru
https://orcid.org/0000-0001-7115-0186;
https://www.elibrary.ru/author_profile.asp?spin=9051-7107
mailto:Arrithmolog@gmail.com
https://orcid.org/0000-0002-3167-3692;
https://www.elibrary.ru/author_profile.asp?spin=1655-5794
mailto:lskokov@mail.ru

