ORIGINAL RESEARCH Vol. 2 (4) 2022 Cardiac Arrhythmias

DOI: https://doi.org/10.17816/cardar120108 .
Research Article —
updates

Remodeling of the Left Atrium and the Possibility
of Predicting Recurrences of Atrial Fibrillation
in Various Variants of Sinus Rhythm Restoration

Tatyana Yu. Gromyko, Sergey A. Saiganov

North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

OBJECTIVE: to compare the dynamics of left atrial remodeling in patients with AF with various CP recovery options and to
identify the most reliable predictors of AF recurrence.

MATERIALS AND METHODS: 153 patients with non-valvular AF lasting from 24 hours to 6 months were examined. All
patients were divided into 3 groups depending on the type of cardioversion: the 1 group included 49 patients whose CP was
restored against the background of drug therapy; the 2" group included 57 patients after electro-pulse therapy (EIT); the 3™
group included 47 patients who underwent radiofrequency isolation of the pulmonary veins (RFI LV). All patients underwent
ECHO-cardiographic examination (ECHO KG) at the time of AF, as wellas on 1, 3, 5, 15 days and 6 months after CP recovery with
an assessment of indexed indicators of linear left atrium size (LP), LP volume, LP function recovery time by the rate of peak
A transmittal flow (TMF) and LP filling pressure in relation to E/E" with the help of a fabric Doppler imaging.

RESULTS: it was revealed that the absence of AF paroxysms in any variant of cardioversion for 2 weeks is a reliable predic-
tor of maintaining CP after 6 months (p < 0.001) and reducing the number of AF paroxysms for 6 months (p < 0.001). Accord-
ingly, relapses of AF during the first 2 weeks indicate an increase in their probability within 6 months [OR (risk ratio) = 15.37].
A significant relationship was found between the timing of recovery of LP function (peak A > 0.5 m/sec) and recurrence of AF
during 2 weeks and 6 months of follow-up (p < 0.05). In patients after LV RF, the linear size and volume of LP significantly
decreased in dynamics while maintaining CP in comparison with those who had AF relapses for 6 months (p < 0.05). In patients
after conservative cardioversion and RF ILV, LP filling pressure (E/E’) significantly decreased after 14 days (p < 0.05) in the ab-
sence of AF relapses and did not change significantly by 6 months of follow-up (p < 0.05).While in the presence of repeated
paroxysms of AF, this indicator did not change significantly by 6 months of follow-up. In the EIT group, no reliable dynamics of
the estimated parameters of LP remodeling was found.

CONCLUSIONS: The peak A > 0.5 m/s measured by TMF on 1 day after the rhythm restoration is a reliable predictor of CP
retention for 6 months in any variant of cardioversion (p < 0.001). The absence of AF paroxysms within 2 weeks after CP re-
covery reduces the likelihood of their occurrence also within 6 months with any choice of cardioversion (p < 0.001). In patients
with CP recovery on the background of drug therapy and after RF ILV, the absence of recurrence of arrhythmia for 6 months
is associated with a significant decrease in the size of LP (ILP and IOLP), (p < 0.05). A decrease in LP filling pressure (E/E’)
2 weeks after conservative cardioversion and LV RFI can be considered a reliable predictor of maintaining sinus rhythm by
6 months (p < 0.05).
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HayuHas craTbs

PeMoaenuposaHue neBoro npepcepaus

¥ BO3MOXXHOCTH NPOrHO3MPOBAHUA peLuanBOB
¢ubpunnauum npeacepauin Npu pasauyHbIX BapMaHTax
BOCCTAHOBJIEHUA CUHYCOBOr0 pUTMa

T.10. T'pomsbiko, C.A. CaitraHoB

CeBepo-3anafHblil rocyaapCTBEHHbIA MeANLMHCKUIA YHuBepcuTeT MMeHn .U, MeunukoBa, CaHkT-leTtepbypr, Poccus

Llesnb — cpaBHUTL AMHAMUKY PEMOAENMPOBaHUSA NIEBOr0 NPeACepans Y nauueHToB ¢ Gubpunnsuvein npeacepaui (ONN)
MpM pasfMyHbIX BapuaHTax BOCCTaHOBNEHUs cuHycoBoro putMa (CP) u BbisBUTb Hanbosee AOCTOBEpHLIE NPeaUKTOpbI peLy-
aveupoBanusa Ofl.

Mamepuanel u Memodel. 06cnepoBaHo 153 naumeHTa ¢ HeknanaHHok gopmon @1 NpoAoMKMTENBLHOCTLIO OT 24 Ya-
coB A0 6 Mecsues. Bce nauueHTbl fenunucb Ha 3 rpynnbl B 3aBUCUMOCTU OT BMAA KapAMOBEPCHW: B 1-10 rpynny BOLLAM
49 nauuenTos, y KoTopbix CP BoccTaHaBnmMBancs Ha (oHe MeAMKaMEHTO3HOW Tepanuu; BO 2-00 — 57 nauueHTOB mocne
anekTpouMnynbcHoii Tepanum (AUT); B 3-t0 — 47 NaumeHTOB, KOTOPbIM NMPOBOAMNACL PAAMOYACTOTHAA U3ONALMS NIETOYHbIX
BeH (P4Y J1B). Bcem naumenTam nposoaunock IX0-kapavorpadudeckoe mcciefnoBaHme Ha MoMeHT O, a Takke Ha 1, 3, 5,
15-e cyTku 1 yepe3 6 MecsileB nocne BoccTaHoBneHus CP ¢ oLeHKOM MHOEKCMPOBaHHbIX MOKa3aTesie IMHeHOro pasMepa
nesoro npeacepamnsa (1), oobema JIM, BpeMeHn BoccTaHOBNEHUSE GyHKLMM JITT No cKopocTh MUKa A TpaHCMUTPanbHOMo No-
ToKa (TMIT) n paBnexus HanonHeHus JIM no oTHoweHuto E/E’ ¢ noMoLLbio TKaHEBOI AONNNEPOBCKOA BU3Yanu3aLmw.

Pesynbmamel. BrisieneHo, uto otcyTcTBUE napokcusmoB @1 npu NtoboM BapuaHTe KapaMOBEPCUN B TEYEHWE 2 Hedenb
ABNAETCA AOCTOBEPHLIM NPeAMKTOPOM coxpaHeHus CP yepes 6 MecsieB (p < 0,001) 1 yMeHbLUEHWS KONMYECTBa NapOKCM3MOB
O B TeueHne 6 Mecsues (< 0,001). CooTeTcTBEHHO, peumamnsbl Ol B TedeHWe nepBbiX 2 HeAeNb CBUAETENLCTBYIOT O MO-
BbILLEHWM UX BEpOATHOCTU B TeuyeHue 6 MecsaueB [OR (oTHowweHue pucka) = 15,37]. 06HapyKeHa [,0CTOBEpHas B3aUMOCBA3b
MeX [y cpokamm BoccTaHoBnenus dyHKumm JIM (nuk A > 0,5 M/c) n peumnpmsupoBatvem Of1 B TeueHue 2 Hepenb U 6 MecsiLeB
Habnopexus (< 0,05).

Y naumentos nocne PYW JIB B aMHaMuKe [,OCTOBEPHO YMEHBLIANWCH JIMHEHBIN pa3Mep 1 06beM J1TT npu coxpaHenun CP
B CPaBHEHWUM C TEMM, Y KOTO peructpupoBanuck peumansbl Ol B Teyenne 6 Mecsues (p < 0,05).

Y naumeHToB nocse KoHcepBaTMBHOI Kapamosepcun u PYU JIB naenenue HanonHewus JIM (E/E’) pocToBepHo CHMManoch
yepe3 14 gHent (p < 0,05) npu otcyTcTBumM peumaneoB Ol 1 cylLecTBEHHO He MEHANOCH K 6 MecsAlaM HabnoaeHus (p < 0,05),
B TO BPEMS KaK NpW HanM4mu noBTOPHbIX NapokcuamoB OF1 AaHHbIN NoKasaTenb CYLLECTBEHHO HE MEHSICS K 6 MecALaM Ha-
bntopenma. B rpynne INT He obHapyeHO LOCTOBEPHOW AMHAMUKM OLLEHMBAEMbIX NoKa3saTesei peMogenvpoBanus Jll.

Boieodel. VamepenHbli no TMI nuk A > 0,5 M/c B 1 cyTKM nocne BOCCTaHOBEHMS pUTMa SIBNISIETCA [LOCTOBEPHBLIM Mpe-
LVKTOpOM coxpaHeHus CP B TeyeHue 6 MecaueB npu nobom BapuaHTe Kapauosepcum (p < 0,001). OtcyTcTBME NapoKcM3MoB
O B TeyeHune 2 Heflenb nocne BoccTaHoBNeHUS CP CHUXaeT BepOSATHOCTb MX BO3HUKHOBEHMSA TaK e B TeUeHue 6 MecsLeB
npu nobom Buibope kapanosepcum (p < 0,001).

Y naumenToB npu BoccTaHoBneHun CP Ha dhoHe MeankameHTo3HOW Tepanum 1 nocne PHU JIB oTcyTcTBre peunansupoBa-
HWS apUTMUK B TeUeHUe b MeCALIEB COMPAXKEHO C A0CTOBEPHLIM YMeHbLLeHWeM pa3mepos JIM (UM u MOJIN), (p < 0,05). CHu-
eHve paeneHus HanonHenus JIN (E/E') yepes 2 Hepenu nocne KoHcepBaTUBHOM Kapavosepcuu U PHU JIB MoxHO cumTath
A0CTOBEPHbBIM MPeAMKTOPOM COXPaHEHUs CUHYCOBOTO puUTMa K 6 MecsuaMm (p < 0,05).

KnioueBble cnoBa: ubpunnsumus npencepauit; TpoMB0IMOONIMYECKUE OCHOXHEHUS; KapAMOBEPCUS; BOCCTaHOBNIEHWE
CMHYCOBOI0 pUTMa.
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LIST OF ABBREVIATIONS

LA — left atrium

AF — atrial fibrillation

SR — sinus rhythm

LV — left ventricle

NYHA — HF I-Il FC

LV SF — systolic function of the left ventricle
AH — arterial hypertension

LAl — left atrial index

LAVl — left atrial volume index

ET — electropulse therapy

RPVI — radiofrequency pulmonary vein isolation
RFA PV — radiofrequency ablation of pulmonary veins
FR MV — fibrous ring of the mitral valve

ApD of LA — anterior-posterior dimension of the left atrium
TF — transmission flow

TEC — thromboembolic complications

AAT — antiarrhythmic therapy

LVEF — left ventricular ejection fraction

HD — hypertonic disease

DM — diabetes mellitus

DF — diastolic function

MI — myocardial infarction

EMD — electromechanical dissociation

As is known, atrial fibrillation (AF) is the most common of
all arrhythmias and the most dangerous due to the high risk
of hemodynamic and thromboembolic complications (TEC)
(1, 21.

Recently, numerous studies have been devoted to
both the probability of predicting and recurring AF, and to
the assessment of the morphology of the left atrium (LA)
and its dysfunction, which may determine the predisposition
to TEC in certain groups of patients [3-5, 28].

Back in 1989, W. Manning et al. found that when sinus
rhythm is restored, the normalization of the mechanical
function of the atria does not occur immediately: in 38-80%
of patients with atrial fibrillation (AF) duration of more
than 7 days, the phenomenon of "stunning” of the atrial
myocardium is observed [6].

This phenomenon has become the basis of the concept of
electromechanical dissociation of LA and may be the reason
for TEC development.

“Stunning” of LA is often observed after spontaneous,
pharmacological or electrical cardioversion, as well as after
radiofrequency pulmonary vein isolation of the (RPVI) [7].

As a rule, atrial mechanical function gets to be restored
in the period from several hours to 4 weeks in certain groups
of patients, depending on the duration of the current AF
paroxysm, on the method of rhythm restoration, as well as
on the initial characteristics of the LA [8, 9].

The choice of sinus repair method is not a predictor
of the presence or absence of subsequent arrhythmia
recurrences [10]. According to various sources, in 50-60%
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of patients with AF, recurrent paroxysms can occur within
4 weeks after cardioversion, and the risk of their recurrence
within a year varies from 20 to 80% [11, 12].

Over the past decades, many studies have demonstrated
the complex pathophysiology of AF. The main trigger for
the onset of AF is the presence of ectopic foci in the pulmonary
veins, whereas LA structural remodeling is identified as
the main factor in the progression of arrhythmia [13, 29].
Recent studies have also demonstrated that left atrial volume
correlates with the degree of atrial fibrosis [14,15].

Since the advent of the method of Doppler tissue imaging,
the algorithm for assessing LV diastolic function (DF) has
included such a mandatory parameter as the calculated
ratio of the maximum rate of transmitral blood flow (E) and
the peak rate of early myocardial relaxation in the early
LV filling phase (E/E'), which proved to correlate with
the magnitude of pressure in the LA. The E/E' index > 15
is highly likely to indicate the presence of LV diastolic
dysfunction and increased pressure in the left atrium [16].

According to Kusunose et al., this indicator can also
be assessed in patients with AF and does not change
significantly when measured over several cardiac cycles.
It has also been proven that the E/E' ratio correlates well
with the level of natriuretic peptide, which is a reliable
predictor of heart failure. However, researchers have not
confirmed the correlation of this indicator with the presence
of LV diastolic dysfunction in patients with AF [17]. The work
of M. Caputo et al. associates an increase in this parameter
with a more frequent recurrence of AF in patients after
successful electrical cardioversion [18].

However, despite a large number of studies, to date there
are no reliable predictors of maintaining sinus rhythm after
cardioversion, regardless of the method of restoration of SR
and the choice of antiarrhythmic therapy (AAT).

The search for new opportunities to identify the risk
of recurrence of AF and prevent associated AF remains
extremely relevant.

The purpose of this study was to study the features of
left atrial remodeling and to find the predictors of atrial
fibrillation recurrence in various types of SR restoration.

SCIENTIFIC NOVELTY
OF THE RESEARCH

This research demonstrates new data in the prediction of
atrial fibrillation recurrence with various methods of rhythm
restoration. It has been shown that the absence of atrial
contractility on the first day after any type of cardioversion
is associated with AF recurrence within 2 weeks and
6 months after rhythm restoration. It was also found that
the absence of AF paroxysms after SR restoration for 14 days
is a significant predictor of maintaining sinus rhythm up to
6 months and reducing the number of AF relapses with any
type of cardioversion. It was demonstrated that a decrease
in dynamics 2 weeks after reversion to sinus rhythm in such
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parameters of LA remodeling as the volume index and filling
pressure (E/E') turned out to be prognostically favorable in
terms of maintaining of sinus rhythm for 6 months after
drug cardioversion and radiofrequency ablation of pulmonary
veins. In turn, the absence of dynamics of these indicators or
their increase, on the contrary, may be associated with a high
risk of atrial fibrillation recurrence.

The data obtained can be used in cardiology and
arrhythmology for the selection of antiarrhythmic therapy,
determining the duration of anticoagulant therapy in patients
without a high risk of TEC and/or at high risk of bleeding in
controversial clinical situations.

MATERIALS AND METHODS

The study included 153 patients, namely 83 men
(54.2%) and 70 women (45.7%), mean age was
62.7 (36—81) with non-valvular AF lasting from 24 hours
to 6 months with systolic function of the left ventricle
(LV SF) > 40%. Distribution into 3 groups was made:
the first included 49 patients in whom SR was restored in
a sign of drug therapy; the second one included 57 patients
who underwent electrical cardioversion; the third one
encompassed 47 patients who underwent radiofrequency
pulmonary vein isolation (RPVI). The exclusion criteria
were LV EF < 40%, HF I-Il FC (NYHA), valvular heart
disease. Initially, the comparison groups did not have
significant differences in age and the presence of such
diseases as stable forms of coronary artery disease
I-1l FC, hypertension (AH), type 2 diabetes mellitus (DM)
in the compensation stage, HF I-Il FC (NYHA)) (Table 1).

All  patients underwent a transesophageal
echocardiographic study (TEECHO CG) right before
rhythm restoration to rule out thrombi in the LA auricle.
Patients received anticoagulants in accordance with
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the recommended scale CHA2DS2VASc. All patients
received antiarrhythmic therapy (AAT) with Propafenone
(in the absence of contraindications to class 1C) or
Amiodarone before cardioversion and as maintenance
therapy after effective SR restoration. The choice of AAT
did not significantly affect the predictions for the presence
or absence of AF relapses in the study groups (Table 2). ET
was carried out according to the standard method in ICU.
RPVI was performed in patients with current AF paroxysm
using the CARTO electroanatomical mapping system.
During the procedure, an anatomical map of the LA was
constructed, followed by circular antral isolation of the left
and right PVs using magnetic navigation with verification of
the conduction block using a Lasso catheter.

All patients underwent an ECHO-cardiographic study
(Echo-CG) on ultrasonic Vivid g, (GE) against the background
of AF, on the 1t 3, 5% 15" days and 6 months after
the restoration of SR. During the study, LV systolic and
diastolic function, myocardial wall thickness, indexed LA
dimensions, as well as LA function according to TF were
evaluated. The function of the atrial myocardium was
considered effective in the presence of peak A > 0.5 m/sec.
LVEF was assessed in a two-dimensional mode according
to the Simpson method, the analysis of LV diastolic
function (DF) was performed by the traditional method of
measuring the transmitral flow (TF) in pulsed wave Doppler
mode (E), as well as using Doppler tissue imaging with an
assessment of early peak diastolic velocity (E') and the E/E'
ratio, reflecting the pressure in the LA cavity and the LV
filling pressure, the LA volume index was determined
by the biplane method. The frequency of AF recurrence
was assessed according to the history data, using ECG
at the time of control, as well as according to the data
of 24-hour Holter ECG monitoring in the period from 3 to
6 months after cardioversion. Arrhythmia recurrence was

Table 1. Clinical and demographic indicators and features of anamnesis in patients in the study groups

Parameters Cons. (n = 49) ET (n =57) R (n=47) p
Men 21 (42.9%) 40 (70.2%) 22 (46.8%) >0.05
Women 28 (57.1%) 17 (29.8%) 25 (53.2%) <0.05
AH 29 (59.2%) 41 (72%) 27 (57.5%) >0.05
[HD 4 (13.8%) 7 (17.1%) 3(11.1%) >0.05
DM 3(10.3%) 2 (12.5%) 3(11.1%) >0.05
CHF I-I1 FC 5 (17.2%) 2 (12.5%) 8 (29.6%) >0.05

Notes: Cons. — group of conservative therapy; ET — group of electropulse therapy; R — RPVI group; AH — arterial hypertension; IHD — ischemic
heart disease; DM — Type Il diabetes mellitus; CHF I-Il FC — chronic heart failure I-1l FC (NYHA).

Table 2. Antiarrhythmic therapy (AAT)

Medication Cons. (n = 49) ET (n=57) R (n = 47) p
Propafenone 16 (32.7%) 11 (19.3%) 14(29.8%) >0.05
Cordarone 33 (67.3%) 46 (80.7%) 33 (70.2%) > 0.05

DOl https://doiorg/10.17816/cardar120108
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defined as the presence of symptomatic or asymptomatic
episodes of AF lasting more than 30 seconds.

The clinical results obtained during the study were
processed using the STATISTICA for Windows software system
(version 10 License BXXR310F964808FA-V). Comparison of
the frequency characteristics of qualitative indicators was
carried out using non-parametric methods 2, 2 with the Yates
correction (for small groups) and the Fisher criterion. When
comparing quantitative parameters, the Mann-Whitney test,
median chi-square, and ANOVA were used. The evaluation of
the studied parameters in dynamics after the treatment and
in follow-up was carried out using the Signs criterion and
the Wilcoxon criterion. Statistical significance was considered
atp <0.05.

RESULTS

The studied groups initially did not differ in age and
comorbidities (Table 1). However, the number of women
whose rhythm was restored with the help of ET turned out
to be almost 2 times less than in the groups of conservative
therapy and RPVI (Table 1).

When assessing echocardiographic data in patients with
restored SR on conservative therapy, LVEF was significantly
higher than in the groups of ET and RPVI (Table 3).

Vol. 2 (&) 2022
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In addition, there were differences in the measurement
of LA volume in the study groups. The LA volume index
initially turned out to be higher in the group of patients who
underwent radiofrequency PV isolation. Differences were
also found in the analysis of the parameters of LV diastolic
function. Thus, the initial value of the peak E TF was lower
in the group of patients with RFA PV, and the peak A TF,
measured on the first day after the restoration of SR, was
significantly higher among patients in the group of drug
cardioversion; the E' index was higher in patients in the ET
group, and the E/E' ratio in the group of radiofrequency PV
isolation exceeded this parameter in other groups (Table 3).
The assessment of these parameters reflects a more
significant impairment of LV diastolic function in patients in
the RFA PV group.

A TMP peak, measured 1 day after SR restoration, was
the highest in the drug cardioversion group. This makes it
possible to conclude a higher LA contractility in this group
and, as a result, a decrease in the frequency of AF recurrence
in the long term in these patients (Table 3).

It should also be noted that the study groups did not
differ in the duration of the current arrhythmia paroxysm at
the time of cardioversion (Table 4).

It was found that the absence of AF paroxysms after
the restoration of sinus rhythm for 2 weeks was associated

Table 3. Baseline echocardiographic parameters in the examined patients

Parameters Cons. (n = 49) ET (n = 57) R (n = 47) p
Age 64.12 (48; 81) 61.33 (45; 77) 63.11 (36; 80) >0.05
BSA 1.86 (1.48; 2.17) 2.07 (1.69; 2.72) 1.91 (1.56; 2.36) > 0.05
LV EF (Biplan)% 66.14 (56; 75) 62.05 (43; 76) 62.78 (46; 77) <0.05
EDS 48.66 (38; 64) 50.18 (41; 64) 51.89 (42; 80) > 0.05
ESS 32.21 (23; 45) 32.56 (25; 56) 35.00 (24; 64) > 0.05
VS 11.93 (8; 16) 12.95 (9; 18) 1181 ©: 15) > 0.05
WS 11.38 (8; 16) 12.69 (9: 18) 11.33 @ 15) > 0.05
LS 24,85 (17.9; 30.4) 23.13 (15.6; 29.3) 25.03 (18.9; 33.3) >0.05
LAVI 38.23 (26.3; 62.5) 38.05 (25.7; 60.9) 45.71(27.2; 81.7) <0.05
Peak E 94.06 (70; 132) 96.72 (89; 180) 79.43 (55; 120) <0.05
Peak A 1d 52.02 (0; 79) 34.88 (0; 104) 27.76 (0; 100) <0.05
DT 161.55 (99; 230) 162.85 (77; 240) 167.42 (125; 286) >0.05
E 11.78 (6; 16) 12,61 (7: 19) 7.88 (s 20) <0.05
E/E 8.28 (5; 13.3) 8.10 (4; 18) 12.04 (; 20) <0.05

Note: Cons. — group of conservative therapy; ET — group of electropulse therapy; R — RPVI group; BSA — body surface area; LV EF (Biplan)% — left
ventricular ejection fraction; measured according to Simpson; EDS — LV end diastolic size; ESS — LV end systolic size; IVS — interventricular septum;
WS — posterior wall; ILS — index of the linear size of the left atrium; LAVI — index of the volume of the left atrium; Peak E — the maximum rate of
early filling of the left ventricle; Peak A 1d — the maximum rate of late filling of the left ventricle; measured on day 1; after the restoration of sinus rhythm;
DT — deceleration time of early diastolic filling; E' — the maximum speed of the early diastolic wave of movement of the fibrous ring of the mitral valve
(FR MV); E/E' — the ratio of the maximum speed of early filling of the LV to the maximum speed of the early diastolic wave of movement of the FR MV.
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with a decrease in the likelihood of arrhythmia recurrence
within 6 months in all observation groups (p < 0.001).

Accordingly, the occurrence of early AF paroxysms during
the first 2 weeks after the restoration of SR also indicates
their higher probability of their appearance within 6 months
[RR (risk ratio) = 15.37].

A significant relationship was also found between
the restoration time of LA contractility (peak A > 0.5 m/sec)
and the frequency of AF recurrence during 6 months of
follow-up. So, in the group of medical cardioversion in
39 (80%) patients, effective LA systole (peak A > 0.5 m/sec)

Tom 2, N2 4, 2022
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was recorded on the first day after the restoration of sinus
rhythm, and by the 15™ day of observation, sinus rhythm was
maintained in all patients of this group (Fig. 1). In addition,
arrhythmia did not recur within 6 months of observation
in most of these patients (26 (66.7%) people), and only in
13 (33.3%) patients in the long-term period 1 or more AF
paroxysms were observed (Fig. 2).

Out of 10 patients in the group of drug-induced rhythm
restoration with no atrial contractility on the first day after
cardioversion (peak A < 0.5 m/sec), AF relapses were recorded
in 2 patients by day 15. Within 6 months, arrhythmia recurred

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

iCons. A1

Cons. A2 ET A1

ET A2 RA1 R A2

‘ & Sinus rhythm

B Arterial fibrillation ‘

Fig. 1. The frequency of AF relapses in the observation groups for

15 days, depending on the restoration of atrial systole on the first day

after cardioversion. AT — A < 0.5 m/s; A2 — A > 0.5 m/s; Cons. — group of conservative therapy; ET — electrical cardioversion group;

R — RPVI group
100%
80%
60%
40%
20%
0% - T
Cons. Cons. ET ET R R
A<05 A>05 A<05 A>05 A<05 A>05
mSR O 1PAF EAF>1

Fig. 2. The frequency of AF recurrence in groups within 6 months depending on atrial contractility on the first day after SR restoration
(A >or < 0.5 m/s). SR — sinus rhythm; 1 P AF — 1 paroxysm of atrial fibrillation; AF > 1 — more than 1 paroxysm of AF; Cons. — group
of conservative therapy; ET — electrical cardioversion group; R — RPVI group

Table 4. Duration of the current AF paroxysm in the study groups

Duration of AF paroxysm Cons. (n = 49) ET (n = 57) R (n = 47) P
24 h-7 days 17 15 14 > 0,05
7-30 days 20 24 18 > 0,05
30 days—-6 months 12 18 15 > 0,05
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in 6 patients of this subgroup (60%; significance of differences
in the appearance of the sign compared with patients who
restored atrial systole on the first day after cardioversion is
p < 0.005; Fig. 2). However, after 6 months in all patients
after medical restoration of SR, regardless of the timing of
normalization of atrial contractility, SR was recorded.

In the ET group, peak A >0.5 m/sec on the first day
after cardioversion was recorded in 19 (34.5%) patients, of
which 17 (89.5%) by the 15th day of observation maintained
stable SR; relapses of AF were registered only in 2 (10.5%)
people; p < 0.05. After 6 months, in 14 (73.7%) patients of
this subgroup SR was stable, and relapses were noted only
in 5 (26.3%) people.

On the first day after ET in 36 (65.5%) patients peak A was
not recorded or was less than 0.5 m/sec. Of these, 14 (39%)
people had AF paroxysms within 15 days after cardioversion,
which was more common than in patients with good LA
contractility on the first day after rhythm restoration; p < 0.05
(see Fig. 2).

In the group of radiofrequency PV isolation, only 12 (26%)
patients had peak A > 0.5 m/sec on the first day after SR
restoration. As well as in groups 1 and 2, in most of these
patients (10 (83.3%)) by the 15th day of observation, SR
continued, and AF relapses were observed in only 2 (16.7%)
patients (see Fig. 1). Within 6 months, half of this subgroup
(6 (50%)) had persistent SR, and the remaining é people had
repeated paroxysms of AF within 6 months.

After RFA PV in most patients (34 (74%)) on the first
day after the restoration of SR, peak A was not recorded or
was < 0.5 m/sec, which was much more frequent than in
groups 1and 2; p < 0.01. At the same time, by day 15 after RFA,
arrhythmia recurred in 23 (67.6%) patients, while SR continued
in the remaining 11 (32.4%) patients; significance of differences
in comparison with patients who had effective atrial systole
on the first day after restoration of HR p < 0.001 (see Fig. 1).
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After 6 months, this subgroup also showed a greater number
of patients with AF: arrhythmia recurrences were recorded in
25 (73.5%) of them; significance of differences in comparison
with patients who had an effective LA systole on the first day
after SR restoration was p < 0.005 (see Fig. 2).

DYNAMICS OF THE LINEAR SIZE OF LA

When measuring the indexed linear size of the LA, there
was no significant dynamics of this indicator in the groups
of medical and electrical cardioversion during the control
after 6 months of observation, regardless of the presence
or absence of AF relapses during this period. In the group
of conservative therapy in patients without recurrence of
arrhythmia for 6 months (30 people), the initial LAl was
25.1+ 2.8 ml/m?, and after 6 months there was only a slight
tendency to decrease (23.8 + 2.8 ml/m?, p > 0.05). In patients
with recurrent AF (19 people), LAI did not change: the initial
indicator was 24.4 + 2.8 ml/m?, after 6 months it was
24.1 + 2.1 ml/m?, p > 0 .05 respectively.

In the group of patients with ET with persistent SR for
6 months (32 people), the mean values of LAl initially
amounted to 23.3 + 2.1 ml/m? and 23.3 + 2.6 ml/m? by
6 months of observation (p>0, 05). In patients with
recurrent AF after ET (25 people), the initial LAl was
22.9 + 3.4 ml/m?, after 6 months it did not change significantly
either (23.5 + 2.7 ml/mZ; p > 0.05).

However, in the RPVI group, there was a significant
decrease in LAl by 6 months of follow-up in patients without
arrhythmia recurrence. With persistent SR after RFA PV
(n = 14), the baseline LAl was 25 + 3.2 ml/m? and significantly
decreased to 20.4 + 1.8 ml/m? after 6 months (p < 0.001),
while in patients with recurrence of AF within 6 months (n = 33)
the LAl was initially equal to 26 + 2.8 ml/m? and on average did
not change after 6 months — 25.3 + 4.4 ml/m? (Fig. 3).

Mean; Box: Mean-SE, Mean+SE; Whisker: Mean-SD, Mean+SD
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Fig. 3. Dynamics of the LA linear size index (LAI) in the RFA PV group depending on the presence or absence of AF relapses within 6

months
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LP VOLUME DYNAMICS

In the group of SR drug restoration, there were initial
differences in indexed LA volumes in patients depending
on the presence or absence of AF paroxysms within
6 months. In the absence of recurrences of arrhythmia for
6 months in 30 patients of this group, the initial LAVI index
was 35.6 + 6.6 ml/m?, while in 19 people with subsequent
recurrences of AF after SR restoration, this parameter
initially turned out to be significantly higher (42.3 + 8 ml/m?,
p < 0.05).

After 2 weeks of observation, patients after drug
cardioversion showed a slight trend towards a decrease in
the LAVI to 32.5 + 2.6 ml/m? in the absence of arrhythmia
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recurrences during this period, without significant further
dynamics (32.8 + 4.4 ml/m? after 6 months; p > 0.05).
In patients with AF recurrence within 6 months, this indicator
did not change significantly in dynamics: by the 2" week of
observation, the LAVI was 43 + 8 ml/m?, by 6 months it was
42.2 + 8.1 ml/m?; p > 0.05 (Fig. 4).

In the group of patients after ET, this parameter also
did not change significantly during 6 months of observation,
regardless of the presence or absence of recurrence
of arrhythmia: LAVI in patients with persistent SR was
38.8 + 9.2 ml/m? and 40.2 + 11.9 ml/m? at 2 weeks and
6 months, respectively (p>0.05), and in patients with
recurrent AF it was 37.1 + 8.9 ml/m? and 34.8 + 12 ml after
2 weeks and 6 months, respectively (p > 0.05).

Mean; Box: Mean-SE, Mean+SE; Whisker: Mean-SD, Mean+SD
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Fig. 4. Index of LA volume in the group of medical cardioversion depending on the presence or absence of AF relapses within 6 months

after SR restoration

Mean; Box: Mean-SE, Mean+SE; Whisker: Mean-SD, Mean+SD

65

60
55

50 T

45 |:D:|

35
30

25 -

Wua. Onn

20

O initial
o 2 weeks

CcpP

Cons.

on o 6 months

Rhythm within 6 months
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However, in the group of patients after RFA PV in
the absence of arrhythmia recurrence (14 people), by
6 months the LAVI decreased on average from the initial
42.9 + 7 ml/m? to 30.1+15.4 ml/m? p < 0.001. While in
patients with recurrent AF, this indicator did not change
significantly: the initial LAVI was 46.8 + 14.7 ml/m?, and after
2 weeks and 6 months it was 41.3 + 12 and 46 + 15.4 ml/m?,
respectively; p > 0.05. (Fig. 5).

DYNAMICS OF E/E'

The value of the E/E' ratio in the group of patients
with medical SR restoration significantly decreased after
2 weeks in the absence of arrhythmia paroxysms after
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cardioversion from 9.2 + 3 to 7.3 + 3 (p < 0.05) without
further significant dynamics within 6 months (7.0 + 1.2).
In patients with recurrent AF in this group, this parameter
did not change significantly after 2 weeks (11.1 + 3.9 and
9.8 + 2.5, respectively; p > 0.05), however, it significantly
decreased after 6 months (from 11.1+3.9 to 9.2+2.5;
p < 0.05) (Fig. 6).

In the group of patients after ET, the E/E' indicator did
not change significantly during 6 months of observation,
regardless of the presence or absence of AF relapses during
observation up to 6 months: in 32 patients without repeated
paroxysms of arrhythmia, the indicator was 8.1 + 2.5 in
the first days after cardioversion; 8.1 + 3.7 — after 2 weeks
and 7.7 + 4.1 — after 6 months; p > 0.05. In patients with
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Fig. 6. E/E' indicator in the drug cardioversion group depending on the presence or absence of AF recurrence within 6 months
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Fig. 7. Dynamics of the E/E' indicator in the group of patients after RFA PV depending on the preservation of SR or the presence of AF
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arrhythmia recurrence, no dynamics of this parameter
was also found: E/E" initially amounted to 8.0 + 1.9, after
2 weeks — 8.6 + 2.2 and after 6 months — 9.5 + 2 8.
However, in patients after RFA PV, a statistically
significant decrease in E/E' was observed in the absence
of arrhythmia recurrence, both, after 2 weeks (initially,
E/E' was — 20.1 + 7.6, and after 2 weeks it decreased to
14.3 + 2.8 (p < 0.09)), and after 6 months of observation —
with a decrease in the indicator to 8.3 + 3.1; p <0.05.
And in patients with AF paroxysms, the E/E' ratio did not
change significantly during 6 months: on the first day after
RFA, the IPV and restoration of the rhythm E/E' averaged
12.5 +7.1; after 2 weeks — 13 + 7.4; with a slight downward
trend after up to 6 months of observation — 10.5 + 5 (Fig. 7).

DISCUSSION

It is known that “stunning” of the left atrium is associated
with the processes of thrombosis in the LA appendage, and
the longer the electromechanical dissociation of the LA
persists, the higher the risk of delayed thromboembolism [13].
This must also be taken into account when deciding on
the timing of anticoagulant therapy,

Some authors consider atrial systole ineffective in
the complete absence of wave A of the transmural blood
flow (Mahbubul A. et al., 1992), while others consider this
concept with any decrease in the speed of peak A less than
0.5 m/s (Hariai K. et al., 1998). Mahbubul A. et al. (1992)
also describe the dependence of the timing of restoration
of atrial contractility on the linear size of the LA in patients
with AF. In their opinion, an LA size of 50 mm or more
is associated with the absence of an LA systole lasting
more than 4 hours, and in the presence of an LA size of
less than 50 mm, atrial contractility is usually restored
within the first 4 hours after effective cardioversion [14].
Other studies have demonstrated that atrial systole in
patients with AF can restore within seconds to weeks after
cardioversion [15].

Other authors also describe the relationship between
the timing of the restoration of wave A TF and the duration
of arrhythmia: if the duration of paroxysm AF is less than
2 weeks, the peak A TF is restored, as a rule, within
24 hours; with paroxysm from 2 to 6 weeks, EMD persisted
for about 7 days, and if the arrhythmia lasts more than
6 weeks atrial contractility could be absent for up to 1 month
[16]. But at the same time, there are studies that do not
confirm the relationship between the duration of EMD and
the duration of AF paroxysm and the size of the LA [17].

In this issue, the work, which includes 112 patients with
AF and medical restoration of SR, who were observed for
6 months in order to search for predictors of arrhythmia
recurrence, deserves special attention. Atrial systole
restoration was assessed based on wave A TF on days 1,
7, and 21 after cardioversion. And conclusions were drawn
that the absence of a TF A peak in the first 24 hours after
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rhythm restoration was the most significant predictor of AF
recurrence [18].

As a result of our analysis, we also concluded that
the absence of wave A of the TF (or at its value less than
0.5 m/s) on the first day after cardioversion significantly
correlates with the occurrence of AF paroxysms within
2 weeks and 6 months. with various methods of restoration
of SR. The absence of AF paroxysms in the first 2 weeks
after cardioversion in all groups in relation to reducing
the likelihood of their occurrence in the period up to 6 months
also turned out to be significant.

Also, in recent years, a large number of studies has been
conducted aimed at finding the relationship between the size
of the LA and the likelihood of recurrence of AF.

The work of F.M. Costa et al. reflects the results of a study of
809 patients with AF of various durations. The paper proved that
the most significant predictors of recurrent AF paroxysms are
LA volume, female sex and the duration of the current episode
of arrhythmia. Moreover, the LA volume most significantly
correlated with the likelihood of arrhythmia recurrence than
the duration of the current episode of arrhythmia [19].

In a study by Marchese et al. data were obtained on
411 patients with AF after electrical cardioversion: after
12 months, 250 of them had repeated episodes of arrhythmia
and they also had a significantly larger initial indexed volume
of the left atrium compared to those who did not have
arrhythmia during the year [20].

It has been proven that fibrosis is a hallmark of LA
structural remodeling and is associated with an increased
risk of stroke, worsening of the results of catheter ablation,
and an increase in the frequency of arrhythmia recurrences
[25-27].

In turn, Shin S.H. et al. studied patients with atrial
fibrillation before RFA: LV dimensions, LV systolic function,
and both atrial dimensions were assessed. They concluded
that only the volume of the left atrium was an independent
predictor of the occurrence of recurrent arrhythmia episodes
during follow-up up to 6 months (p < 0.01) [21].

In our study, the indexed linear size and volume of the left
atrium in patients after RFA PV were also independent
predictors of AF recurrence for 6 months, and reverse LA
remodeling after six months was associated with a decrease
in the likelihood of recurrent episodes of arrhythmia during
this period.

Also, relatively recently, such a parameter of LA
remodeling and a criterion of LV diastolic function as E/E’
began to be evaluated, including in patients with AF to assess
the dynamics of LA filling pressure.

The value of this indicator is also being studied by
researchers in relation to assessing the probability of
predicting arrhythmia recurrence. M. Caputo et al. analyzed
the echocardiographic parameters of the left atrium in
patients with AF, and the ratio E/E' was an independent
predictor of the occurrence of recurrent AF paroxysms during
the year [22].




ORIGINAL RESEARCH

Other authors also proved the significance of this
criterion in patients with AF after RPVI [23]. Li et al. analyzed
the E/E' ratio in 103 patients with AF before radiofrequency
LV isolation, and it turned out that the value of 11.2 was
an independent predictor of arrhythmia recurrence within
3 months after surgery [24].

According to our data, the value of E/E' also proved to be
prognostically significant in relation to arrhythmia recurrence
in the groups of medical cardioversion and RFA of the LV
when observed up to 6 months. Moreover, the greatest
prognostic value was not the initial values of E/E', but
their dynamics after 14 days. Thus, a significant decrease
in this parameter by 2 weeks after the restoration of SR in
the groups was a significant predictor of the preservation of
SR for 6 months.

While in the group of patients with electro-pulse therapy
(EPT), there were no significant differences in the dynamics
of LA sizes and the E/E’ ratio for 6 months, regardless of
the presence or absence of recurrent arrhythmias.
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