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Research objective: establish the impact of Left Atrium Volume Index (LAVI) on on effectiveness of
Thoracoscopic Ablation (TSA) in the Treatment of Atrial Fibrillation (AF) and define the risk factors for manifestation
of supraventricular arrhythmias in the long-term follow-up results

Methods. Prospective cohort study of 121 patients with AF (from 2018 to 2021) who performed TSA. The
patients were divided into two groups: patients with increased LAVI (group |), patients with normal LAVI less than
34 ml/m? (group Il).

Results. According to echocardiography, the mean LAVI was 45.48 + 9.3 ml/m? and 28.59 + 4.13 ml/m? in groups
| and Il, respectively (p = 0.012). The mean value of left ventricular ejection fraction (LVEF) according to Teicholz in
group Iwas 61.62 +7.041%, in group 1163.57 £6.16% (p = 0.8). Spearman'’s correlation analysis showed the relation-
ship between LAVI and LVEF before surgery and in the long-term follow-up period, that is agreed with world literature
data about contribution left atrial (LA) to left ventricular (LV) function. According to our study, only LAVI < 34 ml/m?
is a risk factor for arrhythmia after TSA. Effectiveness TSA in | group was 77.8%, that is lower than the Il group —
88.9%. 3 months after TSA, 20 (17%) patients were required catheter ablations (CA), mainly in | group.

Conclusions. Research results showed that an increase in LAVI significantly reduces the effectiveness of TSA
in the long-term period by 11.1% compared with LAVI < 34 ml/m?. That are conform with other data of previously
submitted works.
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BnusHue nipekcupyemoro oonema neBoro
npeancepans Ha 3dpPeKTUBHOCTb TOPAKOCKONMUYECKOro
neyennqa bubpunnauum npepcepani

© PesuwBunu A.LLl.1, Kapgbiposa M.', Monos B.A.', Manbiwexko E.C.1,
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Llenb uccnepgoBaHus: yCTaHOBUTL BIMSHME NHOEKCUPYEMOro oobema nieBoro npeacepans (LAVI) Ha adpdek-
TMBHOCTb TOPAKOCKOMNUYeckon abnaumm pubpunnsaummn npeacepamin (Pri) (TA dIM) n onpenennts GakTopbl pucka
Pa3BUTUS HAOXKENYO0HKOBbLIX HAPYLLEHUA pUTMa B OTAAIEHHOM Nepuoae HabnioaeHus.

Matepuan u metoabl. [IpoBefEeHO NPOCNEKTUBHOE KOrOPTHOE UccnenoBaHve 121 6onbHoro ¢ @I (c 2018 no
2021 r.), koTopbIM 6b11a BeinonHeHa TA @I MNMaumneHTsbl Obiny pa3neneHsl Ha ABe rpynmbl: B | rpynny 6binun BKOYe-
Hbl MAUMEHTBI C yBenunyeHHbiM LAVI, Bo Il rpynny — naumeHTbl ¢ HopMasibHbIM LAVI meHee 34 min/m2.

Pes3ynbrathl uccnepoBaHud. 10 gaHHbIM axokapanorpadum cpeaHnii nokasatens LAVI coctasun 45,48 +
9,3 mn/m? n 28,59 = 4,13 mn/m? B | 1 Il rpynnax cootBeTcTBeHHO (p = 0,012). CpepnHee 3HayveHne OB JIX
no TelixonbLy B | rpynne 6bino 61,62 + 7,041%, Bo Il rpynne 63,57 + 6,16% (p = 0,8). KoppensaunoHHbii aHanu3
no CnupmeHy nokasan B3avMocBs3b Mexay LAVI n @B JIXK kak go onepauuu, Tak U B OTAAIEHHOM nepuoe
HabnoaeHNs, 4TO CorflacyeTcs ¢ AaHHLIMU MUPOBOW nuTepatypbl o Bkiage J1M B paboty JIXK. CornacHo Hallemy
nccnenoBaHmnio, Tonbko LAVI >34 mn/m? aenseTtcs GakTopom pucka passutus aputMum nocne TA @I, B rpynne |
acddektnBHocTb TA @I coctaBuna 77,8%, 4TO CYLLECTBEHHO HMXE NMoKasaTesieil BOCCTaHOBNEHUS CUHYCOBOIO
putma no cpasHeHuio co Il rpynnoii — 88,9%. Yepe3 3 mec nocne onepauun notpeboBanochb BbIMNOJHEHNE

20 (17%) BONONHUTENBHBIX KAaTeTEPHbIX abaunii, NPENMYLLECTBEHHO Y NALMEHTOB | rpynnsbi.

SaknoveHue. [laHHble HaLLEero nccnenoBaHns mokasanu, 4to ysennyeHuve LAVl LocToBepHO CHMxXaeT addek-
TMBHOCTb TA @I B oTAaneHHom nepuoge Ha 11,1% no cpaBHeHuto co |l rpynnoii npu LAVI < 34 mn/m?2. MNonydyeHHble
pes3ynbTaThl COMMacyloTCs C AaHHbIMU paHee NpeacTaBieHHbIX PaboT.

KnioueBble cnoBa: nHaekcrupyemblii 06bem neBoro npeacepams (LAVI), dubpunnaumns npeacepaunii (Or1), Topako-
ckonuyeckas abnauma pubpunnsauumn npeacepanii (TA OM)

ABTOpbI NOATBEPXAAIOT OTCYTCTBME KOH(DIMKTOB UHTEPECOB.

Ons uutnposanus: Pesnwsnnu A.LL., Kagbiposa M., Monos B.A., ManbiweHko E.C., KapmasaHnosckuii ILT., CTpebkosa
E.[., LLnpokos B.C., Hoeukos M.A., Anoea E.B., TaiimacoBa W.A. BavsHue niaekcrpyemoro oobema 1IeBoro npeacep-

Iys Ha 3 bEKTUBHOCTb TOPAKOCKOMMYECKOrO NeveHns dubpunnaummn npeacepanin. MeauumHckas BU3yanm3ams.
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Atrial fibrillation (AF) is the most common arrhyth-
mia, the prevalence in the population is on average
0,4-2% [1, 2]. Number of patients with AF will double
by 2050 [3].

AF is associated with high risks of thromboembolic
events (12-31% of all ischemic strokes), heart failure
(2.9-26%) and significantly reduces the quality of life
of patients [4]. Progression of arrhythmia leads to re-
modeling of the chambers of the heart, in particular
the left atrium (LA).

Patients with symptomatic AF and refractory to
drug therapy are recommended to perform catheter
ablations (CA) and/or Maze procedures [5, 6].
However, the effectiveness of CA decreases with the

MpuusaTa k nevatu: 24.06.2022.

Ony6nukoBaHa online: 11.07.2022.

progression of AF from 80 to 60%, and during the
10-year follow-up period is 52% [7, 8, 9].

The surgical strategy for the treatment of non-
paroxysmal AF, presented by the Cox-Maze IV
procedure and its modifications, demonstrates
the best results in the early and long-term period
with freedom from AF up to 93%, remaining the
"gold standard” of treatment [10, 11, 12, 13].
Early number of previously published studies
have shown that an increase in the size of the LA
can affect the effectiveness of the Maze proce-
dure [14, 15, 16, 17].

In the current recommendations of the American
Echocardiography Society (ASE) and the European
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METULIHCKAS BU3YATHBALINA

Exclusion

(1) CAD;

(2) VHD;

(3) Stroke <6 months;

(4) LVEF <40%;

(5) Decompensated DM, CKD;

(6) HAS-BLED >4;

(7) Interventions and injuries
on the chest organs;

(8) Severe RI

@ N @ I group h
| (LAVI >34 ml/m2)
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(1) AF on ECG, AF (LAVI <34 ml/m?2)
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Primary: Freedom of AF,
MACE
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time, ALV, complications
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Fig. 1. Study design.
Puc. 1. nzaiiH nccnegosaHus.

Association of Specialists in Cardiovascular Imaging
(EACVI), it is proved that LA remodeling is better
evaluated using left atrial volume index (LAVI) [15, 18].
LAVI is the most accurate indicator of stratification of
the risk of adverse cardiovascular events [6, 19].
Increased LA increases the propensity to AF as a con-
sequence of structural remodeling of the atrium due
to fibrosis and deposition of extracellular matrix pro-
teins [20, 21].

Despite the high efficiency of surgical treatment of
progressive forms of AF, these procedures are highly
traumatic and involve a high risk of perioperative com-
plications, which is undesirable for patients with isolat-
ed AF, and therefore epicardial ablation methods using
endovideosurgical equipment have been introduced
into clinical practice. Thoracoscopic ablation (TSA),
as an isolated procedure, demonstrated promising re-
sults, with 65-96% free of AF [22, 23, 5, 21]. The influ-
ence of LA size on TSA has not yet been studied [24].

The purpose of this study was to establish the in-
fluence of LAVI on effectiveness of TSA of AF and
determine the risk factors for manifestation of su-
praventricular arrhythmias in the long-term follow-up
results.
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Methods

Study population

Prospective cohort study enrolled 121 consecutive
patients performed TSA with drug-refractory AF at
A.V. Vishnevskiy National Medical Research Center of
Surgery (Moscow, Russia) between 2018 to 2021.

All patients were divided into two groups: group |
included patients with LAVI > 34 ml/m?2, group Il pa-
tients with LAVI < 34 ml/m? [18].

Before surgery was performed examinations:
transesophageal echocardiography (TEE), trans-
thoracic echocardiography (TTE), 24-hours holter
monitoring of electrocardiogram (24-h HM ECQG),
12-lead electrocardiogram (ECG), multispiral com-
puted tomography using radiocontrast left atrium and
ostium pulmonary veins (MCT LA and PV), coronary
angiography.

In the postoperative period, the patient was inter-
viewed by phone, TTE, 24-h HM ECG, 12-lead ECG
after 6, 12, 24, 36 and 48 months.

Design study is shown in Fig. 1.

Inclusion criteria: (1) symptomatic AF regis-
tered on ECG, 24-h HM ECG (even with a single par-
oxysm of AF lasting longer than 30 seconds); (2)
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drug-refractory AF, (3) mEHRA 1I-IV (modification
European Heart Rhythm Association symptom clas-
sification for AF).

Exclusion criteria: (1) coronary artery disease
(CAD); (2) valvular heart disease (VHD); (3) Stroke/
TIA (transient ischemic attack) < 6 months; (4) left
ventricular ejection fraction (LVEF) < 40%; (5) decom-
pensated diabetes mellitus (DM); (6) HAS-BLED > 4
(Hypertension [H], Abnormal renal-liver function [A],
Stroke [S], Bleeding history or predisposition [B],
Labile international normalized ratio [L], Elderly
(65 years) [E], Drugs or alcohol concomitantly [D]);
(7) decompensated chronic kidney disease (CKD);
(8) interventions and injuries on the chest organs;
(9) severe respiratory failure (RI).

Follow-up

All patients were followed up at 3 months,
6 months, and every 6 month thereafter. At each visit,
12-lead ECG or 24-h Holter monitoring ECG was per-
formed to evaluate rhythm and atrial activity.
Recurrence was defined as symptomatic or asymp-
tomatic episodes of AF lasting longer than 30 sec-
onds and identified on 12-lead ECG or 24-h Holter
monitoring ECG after a blanking period of 3 months
(HRS/EHRA/ECAS guidelines) [17]. Antiarrhythmics
drugs (AADs) were discontinued at 6 months or up to
12 months.

The main adverse cardiovascular events (MACE) in
the early and long-term follow-up result were also
taken into account.

Surgery ablation technique

Procedures were performed thoracoscopically un-
der general anaesthesia with sequential single lung
ventilation using either a double-lumen tube or bron-
chial blocker. Patients were positioned supine.

The features of the modified TSA technique sug-
gested in our center are the provision of simultaneous
bilateral approaches and electrophysiological control
of bidirectional block. In case of incomplete isolation,
the possibility of applying additional ablution set criti-
cal points remains. This makes it possible to complete
the creation of a “Box lesion” along the back wall of LA
with high reliability.

Right-sided and left-sided stages of the opera-
tion were represented by performing isolation of the
pulmonary veins (PVs) with a bipolar electrode for
10 ablations with a gradual displacement of the
branches to increase the isolation zone and the for-
mation of the upper and lower lines of LA with a mo-
nopolar electrode (Fig. 2, 3). When registering
a signal from superior vena cava (SVC), additional
ablation was performed using a bipolar electrode
(Fig. 4).

Exclusion of left atrium appendage (LAA) is per-
formed from the left-sided access using an endospler
(Fig. 5-7).

An electrophysiological study was performed in-
traoperatively, the transmurality and achievement of
bidirectional block of conduction through the ablation
lines (exit and entrance block) were estimated.
With the help of high-frequency stimulation, the start
of AF was caused, its spontaneous blocking within
30 seconds was considered the norm. When register-
ing a stable AF at the end of the procedure, electro-
pulse therapy was performed.

Left atrial volume index

Compliance with the clinical guidelines on imaging
methods of the cardiovascular system (EACVI), asym-
metric LA remodeling is more accurately evaluated
when measuring its volume. LA volume varies through-
out the cardiac cycle.

Measurement of LA volumes can be performed by
many methods, but two are used in clinical practice.
The firstis the calculation of the LA area along the long
axis from the four-chamber and two-chamber posi-
tions, after which calculations are made using a spe-
cial formula.

Considering that AF was registered in many pa-
tients included in the study at the time of the TEE
study, we performed LAVI measurements using the
Simpson’s method [18]. This measurement is carried
out similarly to the measurement of left ventricle (LV)
volumes, in 2D echocardiography mode from apical
access. At the same time, the mouths of PVs and LAA
should be excluded from the measurements. ACE/
EACVI specialists recommend indexing LA volumes to
body surface area (BSA) [18, 19]. For an accurate as-
sessment of LA, it is necessary to obtain 3 main vol-
ume indicators. The maximum LA size at the end of the
LV isovolumic relaxation phase before the opening of
the mitral valve is the measurement point of the maxi-
mum LA volume. The minimum LA volume is meas-
ured at the end of the LV diastole when mitral valve
closes. The presystolic LA volume (mean LA volume)
is measured before the atrial systole (before the P
wave on the ECG).

Normal LAVI values are considered 22 = 6 ml/m?2.
LA dilatation is defined as LAVI>28 ml/m? (one
standard deviation from the mean value), however, to
determine LV diastolic dysfunction, a value of
LAVI > 34 ml/m? (two standard deviations from the
mean) is proposed as the upper bound [22, 25, 19].
The ASE/EACVI recommendations indicate that the
upper limit of the LAVI norm is 34 ml/m? [18]. Method
of measuring the volume of LA with PVs using MCT
was similar in the previously published work of
M Sangsriwong et al. [16].

MEDICAL VISUALIZATION 2022, V. 26 , N3
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Fig. 2. Radiofrequency ablation of the right pulmonary
veins (intraoperative photo).

Puc. 2. PagnoyactoTHas abnaumsi yCTbeB JIerOYHbIX BEH
cnpasa (MHTpaonepaumoHHasa doTorpadpus).

Fig. 4. Line of ablation of the superior vena cava using
a bipolar electrode (intraoperative photo).

Puc. 4. JlnHusa abnaumm BepxHei Nonon BeHbl C NpYMeHe-
HMEeM OUMNoNapHOro anekTpoda (MHTpaonepauuoHHoe

¢doT0).
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Fig. 6. Intraoperative transoesophageal echocardiographic
before exclusion of the left atrial appendage, blood flow
velocity in the left atrial appendage.

Puc. 6. MiHTpaonepaumoHHas ypecnuuieBogHas 9xoKIm o
amMnyTauun ylika neBoro npencepavsi, oLueHka CKopocTu
KPOBOTOKA B yLLKE IEBOro Npeacepaus.
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Fig. 3. Radiofrequency ablation of the left pulmonary veins
(intraoperative photo).

Puc. 3. PagnoyactoTHas abnaumy yCTbeB JIErOYHbIX BEH
cnesa (MHTpaonepaunoHHasa potorpadpus).

Fig. 5. Exclusion of the left atrial appendage using
endostapler (intraoperative photo).

Puc. 5. AMnytaumm ywika n1eBoro npeacepaus aHgocTen-
nepoM (MHTpaonepaumoHHoe $hoTo).

Fig. 7. Intraoperative control transoesophageal echocardi-
ographic after exclusion of the left atrial appendage.

Puc. 7. VIHTpaonepaunoHHasa KOHTPOJIbHAas Ypecnuiie-
BogHas IAxoKl nocne amnytaumm yuwika neBoro npeacep-
ons.



OPUTUHAJILHOE UCCJIEJOBAHUE | ORIGINAL ARTICLE

Statistical analysis

Statistical data processing was carried out using
the built-in Excel 2016 spreadsheet processor analy-
sis package and the SPSS 24.0 spreadsheet applica-
tion package.

Descriptive statistics are represented by arithmetic
averages (M) * standard deviation (SD).

When assessing the statistical reliability of differ-
ences (p) in groups for quantitative features (with
normal distribution), a comparison of averages (M)
was used using parametric criteria — the Student's
two-sample t-criterion - homoscedastatic with equal
variances, heteroscedastic with inequality (variance
difference was evaluated using the Fisher criterion
(F-test), in the absence of a normal distribution,

Table 1. Baseline characteristics (n=121)

U-the Mann-Whitney criterion. The differences
were considered significant at a significance level of
p < 0.05.

Correlation analysis was carried out using
Spearman rank correlation coefficient, the values
were considered significant at p < 0.05.

Results

All patients in the two groups were comparable in
terms of the main clinical parameters: age, gender,
and concomitant diseases. The AF duration prevailed
in the group of patients with LAVI > 34 ml/m?
6.71 £ 3.14 y, compared 5.41 £ 5.19 y in group with
normal LAVI (p = 0.062). Baseline characteristics and
examinations data are shown in Table 1 and Table 2.

Ta6nuua 1. OCHOBHbIE KNMHMYECKME XapakTepUCTUKM NALMEHTOB [0 TOPAKOCKOMNYECKONA abnauum

. LAVI > 34 ml/m? LAVI normal
Variables n = 58 (47,9%) n =63 (52,1%) p-value

Age,y (mean + SD) 57.95 1 8.45 56.83 +£9.28 0.526
Sex, n (%):

male 39 (67.2) 41 (65.1) 0.803

female 19 (32.8) 22 (34.9) 0.683
AF duration, y (mean = SD) 6.71+3.14 5.41+5.19 0.062
Type AF, n (%):

paroxysmal 20 (34.5) 29 (46) 0.221

persistent 14 (24.1) 13 (20.6) 0.178

long-standing persistent 24 (41.4) 21(33.3) 0.23
MEHRA, n (%):

I 10 (17.2) 11 (17.5) 0.954

n-1v 48 (82.7) 46 (73) 0.834
Hypertension, n (%) 45 (77.6) 52 (82.5) 0.497
Stages of congestive heart failure, n (%):

I 33 (56.9) 45 (71.4) 0.91

lla 13 (22.4) 10 (15.9) 0.923
Classes of heart failure (NYHA), n (%):

2 43 (74.1) 50 (79.4) 0.276

3 3(5.2) 5(7.9) 0.182
Stroke / TIA, n (%) 4(6.9) 7(11.1) 0.411
CHA2DS2-VASc, n (%):

0-1 22 (37.9) 18 (28.5) 0.511

>2 36 (62.1) 45 (71.5) 0.782
HAS-BLED, n (%):

0-1 50 (86.2) 53 (84.1) 0.17

>2 8(13.8) 10 (15.9) 0.16
Previous catheter ablation, n (%) 12 (20.6) 26 (41.2) 0.014*
Antiarrhythmics drugs, n (%) 58 (100) 63 (100) 0.268
Anticoagulants, n (%):

NOAC 38 (65.5) 49 (77.8) 0.04*

warfarin 13 (22.4) 6 (9.5) 0.04*

Note. AF — atrial fibrillation; mEHRA — modification European Heart Rhythm Association symptom classification for atrial fibril-
lation; NYHA — New York Heart Association Functional Classification; TIA, transient ischemic attack; CHA2DS2 -VASc, con-
gestive heart failure [C], hypertension [H], age > 75 years (2 points) [A2], diabetes [D], previous stroke (2 points) [S2], vas-
cular disease [V], age 65-74 years [A], female sex [Sc]; HAS-BLED, Hypertension [H], Abnormal renal-liver function [A],
Stroke [S], Bleeding history or predisposition [B], Labile international normalized ratio [L], Elderly (65 years) [E], Drugs or
alcohol concomitantly [D]; NOAC - new oral anticoagulant; y — year.

MEDICAL VISUALIZATION 2022, V. 26 , N3
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Table 2. Instrumental research characteristics (n = 121)
TaGnuua 2. [laHHble MHCTPYMEHTaNbHbIX METO0B UCCNEN0BaHNS 10 TOPAKOCKOMNMYECKo abnauum

. LAVI > 34 ml/m? LAVI normal
Variables n=58 n=63 p-value
Transthoracic echocardiography

Volume LA, ml (mean £ SD) 94.41+21.4 58.9+9.8 o*
LAVI, ml/m? (mean + SD) 45.48+9.3 28.59+£4.13 0.012*
MR, n (%):

0 9(15.5) 5(8.0) 0.194

mild 49 (84.5) 58 (92.0) 0.119
LVEF, % (mean + SD) 61.62+7.041 63.57+6.16 0.8

X-ray computed tomography using radiocontrast

LA&PV VI, ml/m? (mean + SD) | 7663:2031 |  69.48+1645 |  0,01*

Note. LA - left atrium; BSA, body surface area; LAVI -
ventricular ejection fraction; LA&PV VI

left atrium volume index to BSA; MR - mitral regurgitation; LVEF — left

- left atrium and ostium pulmonary veins volume index to BSA.

PN ovoHckAS BHSYATHALNA

Table 3. Procedure characteristics (n =121)

TaGnuua 3. Xapaktepuctuka UHTpa- 1 nocaeonepaLyoHHoro nepmoaa

2
Variables LAVI ;2453“/ m LA\|I1|2%|:?maI p-value
Sinus rhythm at start of procedure, n (%) 16 (27.5) 24 (38.1) 0.119
Intraoperative sinus conversion, n (%)
surgical lesion right 4(6.9) 7(11.1) 0.617
surgical lesion left 4(6.9) 3(4.8) 0.422
Cardioversion 37 (63.8) 1 (1 6) 0.08
SVC circular ablation, n (%) 4(6.9) 0(0) 0.617
Radiofrequency time, min (mean £ SD) 127.28 £ 26.65 123.59 £ 23.95 0.425
Sinus rhythm at end of procedure, n (%) 52 (89.7) 57 (90.5) 0.039*
ALV time, min (mean = SD) 719.66 £ 464.05 617.41 £535.0 0.112
Effusion by pleural drains, ml (mean * SD) 191.55 + 105.88 229.37 + 150 0.528

Note. SVC - superior vena cava; ALV - Artificial Lung Ventilation.

No correlation was established between the histo-
ry of AF duration and LAVI.

Before surgery the differences in the groups were in
previous catheter ablations (CA) and anticoagulants.

The distribution of type AF in the groups is pre-
sented in Table 1, patients with non-paroxysmal AF
prevailed in two groups (p > 0.05).

The average value of LVEF (Teicholz method) in
I group was 61.62 +7.041%, in Il group 63.57 £ 6.16%
(p = 0.8). The LAVI according to TTE data in group |
was 45.48 + 9.3 ml/m? compared to 28.59 + 4.13 ml/m?
in group Il (p = 0.212), whereas according to MCT
using radiocontrast LA and PVs was 94.41 + 21.4 ml/m?
and 58.9 + 9.8 ml/m2, in | and Il groups, respectively
(p=0.473).

Spearman rank correlation coefficient showed that
there is a relationship between LAVI and LVEF.

All patients underwent bilateral isolation of the
PVs, excepted of 1 (1.6%) patient from Il group,
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whom isolation of the left PVs wasn’t performed due
toaexpressed commissural process. Intraoperatively,
the sinus rhythm was restored at the right-stage of
surgeryin 4 (6.9%) and 7 (11.1%), at the left-stage of
surgery in 4 (6.9%) and 3 (4.8%) in | and Il groups,
respectively for patients only with non-paroxysmal AF.
Additional VCS circular ablation was performed
4 (6.8%) patients in | group.

At the end of the operation, electrical cardioversion
was required in | group - 63.8%, in Il group — 1.6%
(p = 0.08). The sinus rhythm at the end of the proce-
dure in l was 89.7%, in Il - 90.5% (p = 0.039).

The ventilation time was 719.66 = 464.05 min and
617.41 £535.0 min, blood loss in the early postopera-
tive period was 191.55 + 105.88 ml and 229.37 + 150
ml for | and Il groups, respectively.

The time of hospitalization was comparable for
patients with LAVI > 34 ml/m? was 5.8 + 4.5 and with
anormal LAVIwas 5.4 + 6.2 days (p = 0.82) Table 3.



OPUTUHAJILHOE UCCJIEJOBAHUE | ORIGINAL ARTICLE

1,0 - — 1,0 - —
o o
S 08} -+ -+ -+ - + £08} + +
= = M
c c
=} o}
) )
c c
S 06| So06
f= €
S e}
Q Q
o o
S S
o 04r 0 04
= =
= -
© o)
> >
: :

2+ L

I3 0, a 0,2

0,0 - 0,0

1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 0 10 20 30 40 50

Time after surgey (month)

—1 LAVI > 34 ml/m?
— LAVI< 34 mI/m?

— censored
—+ censored

Fig. 8. Kaplan—Meier curve freedom from supraventricular
arrhythmias after thoracoscopic ablation.

Puc. 8. Kpueasi KannaHa—Maiiepa cBoboga OT Hamxeny-
[OYKOBBIX HapyLleHWI pUTMa nocie TOPakOoCKOMUYeCKOMn
abnaumu.

Table 4. Predictors for recurrence of atrial tachyarrhythmia

Time after surgey (month)

—1 Paroxysmal AF (I group) —+ censored
—1 Non-paroxysmal AF (I group)
Paroxysmal AF (Il group)

—1 Non-paroxysmal AF (Il group)

—+ censored
censored
—+ censored

Fig. 9. Kaplan—-Meier curve freedom from supraventricular
arrhythmias after thoracoscopic ablation for paroxysmal
and non-paroxysmal AF.

Puc. 9. Kpuas KannaHa—Maitepa cBoboaa oT Hagxeny-
[0YKOBBIX HAPYLUEHWA pUTMa MOCfe TOPaKOCKOMUYECKOW
abnauun ans NapokCU3MasnbHON M HenapoKcM3MasbHbIX
dopm Or1.

Ta6nuua 4. DakTopsbl, BAMSOLWYME Ha 3bdEKTUBHOCTb TOpakockonmyeckoi abnaumm @Il

Variables Correlation coefficient p
Sex -0.03 0.742
Age -0.134 0.146
LVEF 0.025 0.798
LAVI 0.122 0.184
LAVI > 34 ml/m? -0.189* 0.038
AF duration 0.005 0.959

Note. LVEF - left ventricular ejection fraction; LAVI - left atrium volume index to BSA; AF - atrial fibrillation.
* Correlation is significant at the level of 0.01 (pair correlation).

Follow-up

At the follow—up of 36 months the freedom from
atrial arrhythmia was 80.8% in | group (for non-
paroxysmal AF 78.6% and for paroxysmal AF 88.9%).
In Il group, sinus rhythm was recorded in 81.5%,
mainly in patients with paroxysmal AF — 88.9%, versus
77.8% with non-paroxysmal AF (Fig. 8, 9).

Spearman rank correlation coefficient showed
the dependence of sinus rhythm recovery and reten-

tion on the LAVI indicator (Table 4). LAVI is the only
factor that affects the effectiveness of TSA in our
study.

Figure 10 shows a positive correlation between the
history of atrial fibrillation (years) and LAVI (ml/m?2) in
patients with sinus rhythm in the long-term follow-up
period. It is worth noting that it is an increase in the
LAVI more than 40 ml/m? that may be a risk factor in
the return of AF after TSA.

MEDICAL VISUALIZATION 2022, V.26, N3 BTG
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Puc. 10. JluHeliHaa koppenauus LAVI (mn/M?) n aHamHesa
GubpuNNALMM NPeacepanin (neT) Ang NauMeHToB C CUHY-
COBbIM PUTMOM U GUBPUANALMEN NPeacepanii B OTAANEH-
HOM nepuope HabmoaeH .

AADs was discontinued after 1 year in 74.4% pa-
tients.

The types of recurrent atrial tachyarrhythmia were
unevenly distributed (p = 0.07). Recurrence of AF
with LAVI > 34 ml/m2was in 7 (12.1%) patients and in
5 (8%) patients with normal LAVI.

Just 3 months after TSA, 20 CA were performed,
6 months later one patient (Il group) underwent re-
peated CA, and another patient (I group) performed
CA of arrhythmogenic zones of the right atrium.

Complications

Complications associated with the procedure and
MACE were not registering within 30 days after sur-
gery.

Implantation pacemaker device, paralysis dia-
phragmatic nerve, bleeding in the early postopera-
tive period that required conversion were not regis-
tered.

Discussion

The choice of optimal methods for the treatment of
various forms of AF remains one of the advanced
problems of contemporary arrhythmology. The pro-
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gression of AF is accompanied not only by clinical
manifestations with subsequent deterioration in the
quality of life of the patient, but also leads to morpho-
logical changes in LA. To date, it has not been studied
what is the primary arrhythmia or LA remodeling [12,
35, 26, 27].

According to published data, an increased LAVI
worsens the results of CA and surgical treatment of AF.
The impact of LAVI on TSA outcomes is presented to
date only in the work of J. Neefs et al. [24] in relation
to giant LA (LAVI > 50 ml/m?).Therefore interest re-
mains for further study of this problem [28-32].

The ASE/EACVI guidelines indicate that the upper
limit of normal for LAVI is 34 ml/m? [24], an increase in
this indicator is a predictor of adverse cardiovascular
events [7, 22, 3, 29]. All patients included in the study
underwent TSA (Figure 1). Before surgery, patients in
the two groups were comparable in almost all clinical
characteristics (p > 0.05) (Table 1), with the exception
of previous CA and anticoagulants (p < 0.05).

According to the TEE the average LAVI was
45.48 + 9.3 ml/m? and 28.59 + 4.13 ml/m? in | and
Il groups, respectively (p = 0.012). The average value
of LVEF (Teicholz method) in | group was
61.62+7.041%, in Il group 63.57 £ 6.16% (p = 0.8).

Spearman rank correlation coefficient showed that
there is a relationship between LAVI and LVEF, that is
consistent with the research data on the contribution
of LA to LV function [33, 34]. According to our study,
only LAVI > 34 ml/m? is a risk factor for arrhythmia
after TSA (Table 4). In | group, the effectiveness of
TSA was 77.8%, that is significantly lower than the re-
covery of sinus rhythm compared to Il group — 88.9%.
3 months after the TSA, 20 (17%) additional CA were
required, mainly in patients of | group [7, 14, 22].

Long-term development of MACE events was not
registered in any of the groups, even after discontinu-
ation of anticoagulants and AADs. The findings con-
firm that LA remodeling and volume expansion re-
duces the effectiveness of TSA. It is possible that the
presence of excess fibrous tissue (more than 20-
30%) in the left and right atrium, as well as the pres-
ence of epicardial fat in the left atrium, affect the ef-
fectiveness of TSA [20, 29, 33, 34]. We will present the
results of research in this area in subsequent publica-
tions.

Thus, the LAVI score should be taken into account
before the CA and the TSA.

Conclusion

Research results showed that an increase in LAVI
significantly reduces the effectiveness of TSA in
the long-term period by 11.1% compared with
LAVI < 34 ml/m2. That are conform with other data
of previously submitted researches.
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Thus, to increase the effectiveness of epicardial
ablation, it is necessary to conduct a more detailed
study of the parameters of LA.
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