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Abstract

Introduction: Atrial fibrillation (AF) remains one of the most common arrhythmias worldwide, accounting for up to 30% of
all cardiac rhythm disorders. It leads to impaired heart function and increased risk of systemic embolism and stroke[1].
Cryoablation is currently the only energy source that does not alter collagen tissue, preserving normal tissue architecture.
This makes it an excellent energy source for ablation near valve tissue or the fibrous skeleton of the heart. Histologically, the
damage shows dense formation of uniform scars and no thrombus formation over the lesions.

Aim: To analyze the early results of cryoablation in patients with valve pathology and rhythm disturbances.

Materials and Methods: The study was conducted at the Research Institute of Cardiology and Internal Medicine from
2019 to 2022. Fifty patients underwent cryoablation using ArtiCure cryoICE in combination with valve pathology and atrial
fibrillation. All patients underwent echocardiography, transesophageal echocardiography, 24-hour Holter ECG, ECG, and
cardiac CT before and after the procedure. The clinic used the innovative technique of left atrial appendage (LAA) clipping
with AtriCLIP Flex. The cryoablation with ArtiCure cryolCE was performed in the left atrial and pulmonary vein cavities for
120 seconds, freezing the tissue to -70°C.

Results: The results were assessed through ECG and 24-hour Holter ECG readings taken at 2 days after the procedure,
before discharge, and at 3 and 6 months. After 6 months, sinus rhythm was restored in 90% of the patients, 6% had
persistent AF, and 4% (2 patients) required a permanent pacemaker implantation. The majority (80%) underwent LAA
clipping with the AtriCure system of various sizes (No. 35, 40, 45, 50). A smaller portion (20%) had LAA sutured due to
anatomical peculiarities.

Conclusions: The data from this small sample suggest a positive outcome of cryoablation using the ArtiCure cryolCE
system for open-heart surgeries in patients with atrial fibrillation.

Keywords: Cryoablation of left and right atrium, left atrial appendage clipping, open-heart surgeries.
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A0 «Hay4Ho-UccnepoBaTenbckun MHcTuTyT Kapamnonorum n BHyTpeHHUX 6onesHemn»,

r. AnmaThbl, Pecnybnuka KasaxcraH;

2 KazaxCTaHCKUI MeANLIMHCKUIA yHuBepcuTteT «Bbicwas LLkona O6wecTBeHHOro 34paBooOXpaHeHUs»,
r. AnmaThbl, Pecny6nuka KasaxcraH.

BBepeHue. Ha ceropHsILHMIA [eHb, Kak 1 B NpexHue BpemeHa, dhubpunnaums npeacepauin (Or1) octaetcs ogHoit U3
CaMbIX pacnpoCTPaHEHHbIX apuTMui B Mupe, A0 30% BCeX HapyLLEHUA puTMa cepaua, MPUBOASLLMX K YXYALIEHWNO hyHKLMN
Cepfla M MOBbLILEHWID pUCKA CUCTEMHbIX 3MbonuiA, a Takke pasBuTuio WHCynbToB [1]. Kpuoabnauws sensetcs
€[MHCTBEHHbIM JOCTYMHbIM B HACTOSILEE BPEMSI UCTOYHUKOM SHEPruu, KOTOPbIA He W3MEHSIET TKaHEeBOW KonnareH, T.e.
COXPaHSIeTCS HOpManbHas apxuTekTypa TkaHW. JTO [eniaeT ero OTMMYHbIM MCTOYHWMKOM 3HeprM ans abnauum BGnM3u
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KnanaHHOW TKaHW Wnu rnbpo3HOro ckeneTa cepaua. MMCTONOrMYECKM, MOBPEXOEHUS NOKa3bIBalOT NNOTHOE 0bpa3oBaHne
OLHOPOAHBIX PybLOB M OTCYTCTBME 06pa3oBaHus TpoMba Haf NOBPEXAEHUAMM.

Llenb uccnepoBaHus: AHann3 paHHWUX pe3ynbTaToB Kproabnsumm y NaLMeHToB ¢ KOpPEKLMen KnanaHHOM naTomnorum u
HapyLLeHui puTMa cepaua.

Matepuansi 1 metoabl: B AO «HayuHo-uccnegoBatenbCckoM WHCTUTYTE Kapavororuin W BHYTPEHHUX GonesHemn»
2019 no 2022 r. 50 naumeHTam BbinoNHeHa kpuoabnauus ArtiCure cryol CE npu coveTaHuM knanaHHOW MaTonorum
cmbpunnsumm npeacepanit. Becem naumeHTam BoinonHsnuck uccnepoeanns — AXOKI, YMAXOKT, CytouHbiit Xontep OKT,
9K, KT cepaua Ao v nocne onepauumn. Ha cerogHsilHWiA OeHb HaLa KUHKKA MMeeT BO3MOXHOCTb NPUMEHSTL NOCNEQHHO0
WHHOBALMOHHYIO TEXHWKY KNMMUPOBAHWS YLlKa NEBOro npeacepans ¢ nomowysio Atpuoknuna «AtriCLIP Flex». YcTpoictaom
ArtiCure cryo ICE BbinonHsietcst kpuoabnaums nonoctu JIM u MM no nuHusm no 120 cek, ¢ 3aMopo3koit Tkakn go -70*C.

PesynbTatbl: PesynbTathl oueHuBanuch no AKI u cytouHomy Xontepy Kl Ha 2-e cyTkw nocrie onepauwu, nepen
Bbinnckon, Yepes 3 U 6 mec. Yepes 6 mec nocne onepauuu no AaHHbIM CytouHoro xontepa OKI CMHYCOBbIA pUTM
BoccTaHoBuncs Yy 90% nauueHToB, y 6% nauueHTOB coxpaHwWnack noctosHHas dopma O un 4% (2 nayueHtam)
umnnaHTuposaH OKC. B bonbLuet ctenexm (80%) BoinonHeHo knunuposaHue yiika J1M cuctemoit «Atri Curey, pasnmyHoro
pasmepa (Ne35, 40, 45, 50). B meHbLueit cTeneHu yiumaHme yiuka (20%), 4To CBA3aHO C aHaTOMUYECKUMM 0COBEHHOCTAMM
yuwka I,

BbiBoAbI: faHHble Ha HebOMbLOM yucne OONbHbIX CBUAETENBCTBYIOT O MONMOXMTENBHOM pesynbTarte kpuoabnauum
ubpunnauum npeacepauin cuctemoit Arti Cure cryol CE npu onepaumsx Ha OTKPbITOM cepaLe.

Knroyeenie cnoea: Kpuoabnsyus neeoeo u npasoeo npedcepdus, knunuposaHue ywka Jif1, omkpbimbie onepayuu Ha
cepdye.

Tyninpgeme
KA3AKCTAHOA XYPEK KAKMAHAOAPbIHbIH MPOTETUKACBIHbIH,
YUNECIHAOENI XXYPEKTEPAIH ®UBPUNNALUNACDHI APHANFAH
ARTICURE CRIOICE KPUOABNALUUACDBIHDbIH AJNTFALUKBI ToXXIPUBECI
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1 «Kapauonorus xaHe iwki aypynap F3U» AK, AnmaTbli K., KazakctaH Pecnyb6nukachbi;
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Kipicne: ByriHri kyHi, OypbiHFblgan, xypek aputmusicsl (XKK) anemgeri ex i kegeceTiH aputmusinapabliy bipi 6onbin
kana 6epegi, 6yn Xypek KbI3METIHIH HalapnayblHa XoHe Xyiieni ambonus kayniHie XorapbinaybiHa okeneTiH 6apnbik
Xypek aputmusinapbiHbie 30% -Ha AeliH. CoHpaii-ak MHCYNbTTiH Aamybl [1]. Kpnoabnsaums kasipri yakbiTTa KON XeTiMa
Xanrbl3 9HEpPrUs Kesi Oombin Tabbinagel, ON TiHAIK KOnnmareHdi e3repTnenpi, SFHW. KanbinTbl yiina apXWTEKTypach
cakTanraH. byn OHbl XypeKTiH KnanaH TiHiHIH HEMece TanLbIKTbl KAHKACHIHbIH XaHblHOa abnaums yLiH Tamalla aHeprus
kesi etedi. [MCTONOrMANBIK TyprbldaH 3axbiMAaHynap Tbirbi3, Bipkenki ThIPTbIKTbI KepceTedi XoHe 3akbIMhaHy ycTiHae
Tpomb Tysinmengi.

3epTTeyain MakcaTtbl: KaknakLia natonormsackl MeH Xypek biprarbiHblH Oy3binbiCTapbl Ty3€TiNreH HaykacTapgarbl
KproabnaumsHbIH anFallKbl HOTWXENepiH Tanaay.

Matepuanpap meH apictep: 2019 xbingaH 2022 xbinra geniH Kapamonorvs xoHe ilki aypynap FbiflbIMU-3epTTey
WHCTMTYTbIHAA 50 nauueHT KknamaH naTonorusackl MeH Xypekwenep GubpunnsaumsacbiHbig kombuHaumscel 6ap ArtiCure
cryolCE kpuwoabnsiyusicbiHaH eTTi. bapnbix HaykacTap 3eptreynepaeH oTTi — OXOKI, TOKOKI, KyHaenikti Xontep OKT,
OK, Onepauusira feiiH xoHe ofaH keiiH xypekTin KT. Byrivri Tanga 6iagin knuHukaga AtriCLIP Flex Atrioclip kemerimen
COIN XaK XYPEKLLE KOCANKbIChIH KECYAIH COHFbl MHHOBALMAMbIK TEXHWUKACIH KONAaHy MymkiHairi 6ap. ArtiCure kpuo ICE
KypbinFbicbl 120 ceKyHATLIK Chi3bikTap OoibiMeH LA xoHe RA KybIChIHbIH KproabnsiumschlH opblHAaiabl, Tinaepai -70%C
OeliH My3faTtajpbl.

Hoatuxenep: SKI xoaHe kyHaenikti Xontep OKI™ onepaunsiaaH KemiHri 2-1Ui KyHi, Welrapap angsiHaa, 3 xoHe 6 aifaH
keriH BaranaHgsl. OnepauusgaH keniH 6 ailgaH ke 24 caratTbik OKI XonTep aepekTepi GoMblHWA cuHyC biprarsl 90%
HaykacTapga kannbiHa Kengi, Haykactapgbln 6% Typaxtbl X® Typi Gongbl, an HaykactapoblH 4% (2 Haykac)
kapauocTumynsTopabl uMnnanTaumsanagbl. KebiHece (80%) LA kocbiMwackl opTypni enwemgeri (Ne 35, 40, 45, 50)
AtriCure xyWecimeH kecinreH. A3 gopexene kynakThl Tiry (20%), 6yn LA kynaxTblH aHaTOMUSMbIK epeKLienikTepiMeH
GainaHbICTbI.

KopbITbIHAbI: NaLUWeHTTEPIH a3 CaHbl Typarbl AepekTep allblk Xypek xupyprusceiHga ArtiCure cryolCE xyiiecimen
Kypekiuenep hubpunnaumschbiHbIE KpuoabnaunuachiHbIH OH HOTUXECIH KopceTesi.

TyuiHdi co30ep: Con XaHe O XypeKweHiy Kpuoabnayuscel, LA kocbiMwackH Kecy, albix Xypekke onepauyust.
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Introduction source that does not alter tissue collagen, meaning the

Currently, atrial fibrillation (AF) remains one of the most ~ normal tissue architecture is preserved. This makes it an
prevalent arrhythmias worldwide, accounting for up to 30%  excellent energy source for ablation near valvular tissue or
of all cardiac rhythm disorders. It leads to impaired heart  the fibrous skeleton of the heart. Histologically, the injuries
function, an increased risk of systemic embolisms, and the ~ show the formation of dense, homogeneous scars and the
development of strokes, making it a matter of significant  absence of thrombus formation over the lesions.
importance for the healthcare system [13]. In Kazakhstan, the restoration of cardiac rhythm

AF is frequently associated with conditions such as  primarily occurs in electrophysiological and cardiothoracic
arterial hypertension, rheumatic heart diseases, coronary  surgery departments using radiofrequency ablation, which is
artery disease (CAD), and hypertrophic cardiomyopathy.  considered an outdated technique worldwide. The use of
The appearance of AF often serves as a primary indication the cryoablation system ArtiCure cryolCE has not been
for surgical correction of heart valve defects, particularly  implemented in Kazakhstan, except in our clinic.

mitral valve defects. Aim. To analyze the early results of cryoablation in
Based on global literature and recent analyses, the  patients with valve pathology and atrial fibrillation.

incidence of cardiac rhythm disorders is rising both among Materials and Methods

patients receiving medical treatment and those without it. At From 2019 to 2022, cryoablation using ArtiCure cryolCE

present, cardiac rhythm disorders have been identified in ~ was performed on 50 patients with a combination of valve
more than 2.2 million individuals in North America alone. In pathology and atrial fibrillation at the Research Institute of
the European Union, despite its smaller population, over 4.5  Cardiology and Internal Medicine. This study was conducted as
million people are affected. While it is challenging to track  part of the scientific and technical program BR 11065383,
precise data in Kazakhstan, recent estimates suggest that ~ "Development of innovative and highly effective technologies to
approximately 500,000 individuals require treatment for  reduce premature mortality from cardiovascular diseases,
cardiac rhythm disorders. chronic respiratory diseases, and diabetes." The patients had a

Adhering to the latest recommendations regarding the history of atrial fibrillation for no more than 2 years. The method
treatment of cardiac rhythm disorders does not guarantee s based on lowering tissue temperatures to -70°C, leading to
complete freedom from atrial fibrillation (AF) recurrences  bimodal necrosis and scar formation. Cryoablation can be
after various types of surgical correction of valve defects  performed in any cardiothoracic operating room, as it requires
and cardiac rhythm disorders [12]. minimal space. Any cardiothoracic surgeon can perform the

Persistent and long-standing persistent forms of AF inopen  procedure after appropriate training in standard cardiothoracic
heart surgeries require mandatory surgical treatment. The most ~ surgical operations. The ArtiCure cryolCE device, comprising a
effective treatment method for AF in patients with valve defects ~ power module, a disposable probe (soft or rigid), and an N20O-
is the Maze procedure in its various modifications [7]. However,  filled balloon, is required for cryoablation [1,2,5,7,10]. The
there is currently no consensus on the optimal tactical  procedure is conducted under conditions of artificial circulation
approach for patients with paroxysmal AF in the context of  and cardioplegia, with the heart in a "dry" state, as circulating
valve defects. Some authors advocate for the complete Maze  blood is a powerful heat sink and absorbs cold energy. Al
IV procedure, while others, based on the understanding that  patients underwent various pre- and post-operative
the main triggers are located at the pulmonary vein ostia, limit ~ examinations, including echocardiography, transesophageal

the treatment to left atrial lesions or even pulmonary vein  echocardiography, 24-hour Holter monitoring,
isolation. electrocardiography, and cardiac CT.

In the early 2000s, the first few cases of cryodestruction Results
using the Maze procedure were performed. Cryoablation The echocardiographic assessment provided valuable

was introduced to replace surgical ablation lines, which information regarding valve pathology and guided further
were associated with numerous complications, with the aim  treatment. Doppler imaging allowed for the evaluation of
of preventing impulse conduction. Over time, the Maze  heart valves - regurgitation grade, orifice area, and
procedure was refined into several variants: Maze Ill, and  gradients. Holter monitoring of ECGs helped detect heart
later it was modified into Maze IV. The latter technique  rhythm, maximum and minimum heart rates, ventricular
showed the best results and became widely used by many  extrasystoles, supraventricular ectopic activity, pauses, and
surgeons for an extended period [15]. dynamic changes in the ST segment. Cardiac CT was

Cryoablation is currently the only available energy  particularly useful for assessing the internal structures of the
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heart, especially the left atrial appendage, its size, type, and
the presence of thrombi. In our clinic, the latest generation
of equipment is used, and the use of the AtriClip "AtriCLIP
Flex" provides an innovative technique for clipping the left atrial
appendage. The technique is relatively straightforward and
involves measuring the base of the left atrial appendage with a
special ruler under full artificial circulation to ensure that the
appendage is empty. A range of clip sizes from 35 to 45 is
available. A rigid clip is then applied to the orifice of the left atrial
appendage, and proper placement is crucial to avoid thrombus
formation below the orifice or coronary artery injury
(wraparound), which could lead to ischemia. The system allows
for unlimited opening and closing of the rigid ring in case of
improper placement (Fig.1).

Figur.1. Left atrial appendage clipping device.

In all patients, valve pathology correction was performed,
with 47 patients undergoing mitral valve replacement, and 45
patients undergoing tricuspid valve repair in conjunction with
mitral valve surgery. Aortic valve replacement was carried out
in 3 patients, but to a lesser extent. Left atrial appendage
isolation was performed on all patients (50), with 40 patients
undergoing AfriCure clip system isolation of various sizes, and
10 patients receiving left afrial appendage closure due to
anatomical reasons (short left atrial appendage - 2 patients,

The main complaint of the patients was dyspnea of
varying severity, which was encountered in 100% of the
cases. Dizziness was also reported by all patients. Edema

Figure2. ArtiCure cryoICE device.

presence of thrombi in the left atrial appendage - 8 patients),
which contraindicated AtriCure clip system isolation.

The patients included in the study underwent transthoracic
and fransesophageal echocardiography (intraoperatively).
Transesophageal echocardiography allowed for additional
clarification and confirmation of the extent of the surgery, and in
some cases, interesting anatomical findings were revealed.

The preparation of patients for cryoablation of atrial
fibrillation does not fundamentally differ from existing open-
heart surgery procedures. After the operation begins, the first
stage in parallel with artificial circulation involves ablation of
the pulmonary vein ostia and ligation or clip application to the
left atrial appendage. For cryoablation, the pulmonary vein
ostia are identified on both sides, and the left and right atria
are widely exposed. Cryoablation of the left atrial cavity is
performed three times in different directions for 120 seconds
each, freezing the tissue to -70°C. The first ablation line is
from the right upper pulmonary vein to the left upper
pulmonary vein. The second line is from the right lower
pulmonary vein to the left pulmonary vein. The third line is
from the right lower pulmonary vein towards the left atrial
appendage, and the fourth line is from the right pulmonary
veins towards the mitral annulus. Ablation of the right atrium
(in the direction of the superior vena cava, inferior vena cava,
from the anterior wall to the tricuspid valve) is performed for
120 seconds, and endocardial cryoablation is performed over
the coronary sinus for 120 seconds [3,4,6,8,9,16]. No other
ablation lines are created (Figure 2).

The majority of patients came from Almaty city (40%)
and Almaty region (40%), followed by West Kazakhstan
region (12%), and other regions (East Kazakhstan region,
Kyzylorda region, etc.) accounting for 2%.

The anthropometric data revealed the following:
patients' heights ranged from 152 to 178 cm, with an
average of 165 cm. Patient weights ranged from 52 to 112
kg, with an average of 74 kg. The patients' ages ranged
from 46 to 76, with a median age of 63 years. The
distribution by gender is presented in Figure 3.

of the lower extremities was present in 56% of the patients
(28 patients), considering the concomitant valve pathology
and heart failure decompensation (Figure 4).
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Figure 3. Distribution of patients by gender.

Considering the age of the patients, arterial
hypertension was detected in 92% of cases (Figure 5). The
duration of the disease varied significantly among patients,
ranging from 1 to 20 years, with a median of 7 years.

The systolic blood pressure in the patients ranged from
120 to 200 mmHg, with a median of 161 mmHg. The
diastolic blood pressure in the patients varied from 70 to
120 mmHg, with a median of 95 mmHg.

Frequency of occurrence of AH
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40%
20% 8%
0% -
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Figure 5. Frequency of occurrence
of arterial hypertension.

The heart rate (HR) in the patients ranged from 56 to
150 beats per minute (bpm), with an average of 98 bpm.
Based on this data, it can be noted that the patients
exhibited a tendency towards tachycardia.

According to the results of the 24-hour Holter ECG
monitoring, all 50 patients had heart rhythm disorders. In
93% of cases, a persistent form of atrial fibrillation was
detected, while in 7% of cases, a paroxysmal form of atrial
fibrillation was observed. None of the patients had
implanted pacemakers at the time of the operation. In most
cases, patients with a history of rhythm disturbance
exceeding 24 months were excluded from the study, with
only two cases having a duration of 28 months.

Anginoid chest pain was reported by 46% of the
patients. 90% of the patients did not show any changes on
the Holter ECG, while 4 patients experienced significant
pain symptoms. After performing coronary angiography,
pathological changes in the coronary vessels were detected

Lower extremity edema

56%
44%

Yes No

Figure 4. Frequency of occurrence
of lower extremity edema
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in 4 cases, necessitating additional coronary artery bypass
grafting in addition to the main operation.

Echocardiographic assessment of the left atrium (LA)
and left ventricle (LV) was crucial and could have influenced
the final results. In all cases, there was noted an
enlargement of the heart chambers, which was associated
with both valve pathology and the prolonged duration of
heart rhythm disturbances. Patients with left atrial
enlargement (12 patients) were excluded from the study as,
despite undergoing the procedure for restoring heart
rhythm, they would not achieve the desired results in terms
of rhythm restoration.

The results

The results were evaluated based on ECG and 24-hour
Holter ECG monitoring at 2 days after the operation, before
discharge, at 3 and 6 months (Table 1). In the first 24 hours,
considering the post-operative heart edema in patients, the
results were low: sinus rhythm was restored in 24% of
patients, 70% of patients were under temporary external
pacing, and 6 patients still had atrial fibrillation. The next
assessment of rhythm was conducted at the time of
discharge (on average, at 5-7 days). According to the 24-
hour Holter ECG monitoring, sinus rhythm was restored in
86% of patients, atrial fibrillation persisted in 14% of
patients, and none of the patients required temporary
external pacing. The third assessment of rhythm was
carried out after 3 months during an outpatient consultation
with the cardiac surgeon. According to the 24-hour Holter
ECG monitoring, sinus rhythm was maintained in 86% of
patients, atrial fibrillation persisted in 10% of patients, and
4% (2 patients) required permanent pacemaker
implantation due to the development of AV block and
bradyarrhythmias. The fourth and final evaluation of results
was conducted after 6 months post-operation (patients
underwent 2 stages of rehabilitation). According to the 24-
hour Holter ECG monitoring, sinus rhythm was restored in
90% of patients, persistent atrial fibrillation was present in
6% of patients, and 4% of patients (2 patients) had a
pacemaker implanted.

Table 1.

Change in heart rhythm after performing open heart cryoablation surgery in combination with valvular pathology.

Cardiac rhythm Sinus rhythm Atrial fibrillation Temporary pacing | Implanted pacemaker
After surgery 24% 6% 70% 0%
After discharge 86% 14% - 0%
After 3 months after surgery 86% 10% - 4%
After 6 months after surgery 90% 6% - 4%
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Given the rhythm disturbances and the risk of thrombus
formation, all patients underwent left atrial appendage (LAA)
isolation through either clipping or suturing (see Figure 6).

According to Figure 6, in the majority of cases (80%),
left atrial appendage (LAA) occlusion was performed using
the "AtriCure" clip system of various sizes (see Figure 7). In
fewer cases (20%), LAA closure was achieved through
suturing, which was due to anatomical peculiarities of the
LAA and the impossibility of using a clip (e.g., in 2 patients,
the LAA was too short and small to accommodate a clip,

Types of isolation of the LAA
100%0

80%
80%
60%
0
40% 20%
20%%
0on [

Clipping Suturing
LAA LAA

Figure 6. Types of isolation of the left atrial appendage

Discussion of Results:

Cryoablation is one of the primary energy sources used
in the surgical treatment of atrial fibrillation and offers
several advantages. It causes minimal tissue damage at the
periphery of the surgical intervention and carries the lowest
risk of thrombosis compared to radiofrequency waves.
Additionally, it does not harm endothelial cells. There is no
or very low risk of damaging other organs, such as the
esophagus and phrenic nerve.

The research involving 50 patients who underwent
cardiothoracic surgeries with combined cryoablation of the
left and right atria demonsrtated a high effectiveness of this
treatment method for atrial fibrillation (AF). After the
operation, AF was absent in 90% of the patients after 6
months. Based on these findings, it is recommended to
perform concomitant surgical cryoablation of AF during
scheduled cardiothoracic ~ surgeries. This approach
myocardial contractility (positive inotropic effect) without
increasing the myocardium’s oxygen demand. It also
induces reverse remodeling of the myocardium (improves
ieft ventricular ejection fraction and enhances physical
tolerance) and improves the heart’s self-regulation.

This technique does not require the operating room to
be re-equipped nor specialized personnel, as any
cardiothoracic surgeon with operative skills can perform it
after appropriate training. The method allows for use in
minimally invasive procedures, reducing the duration of
artificial circulation and aortic occlusion. Restoring sinus
rhythm reduces the need for medication and the side effects
of drugs (due to decreased intake). Additionally, the
technique improves economic indicators by promoting more
effective sinus rhythm restoration and reducing heart failure
progression, thereby lowering the risk of rehospitalization
and thromboembolic complications. It enhances and
prolongs the quality of life by reducing the risk of stroke.

Although this method is being used for the first time in
Kazakhstan, it has shown promising results, which are
planned to be further analyzed in future studies.

and in 8 patients, the presence of thrombi in the LAA made
clip placement an absolute contraindication). In all 50
cases, after the procedure, cardiac CT scans were
performed to confirm the hermetic closure of the LAA by the
AtriCure clip. In the majority of cases, the size 45 clip was
used, while size 35 and 50 clips were used in a smaller
proportion, depending on the anatomical characteristics of
each patient (see Figure 7). This approach allowed for
individualized treatment and ensured optimal results for
patients with different LAA characteristics.

Sizes of the ArtiCure clips
80%
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Figure 7. Shows the sizes of the clips used for LAA clipping.

Conclusions:

In summary, the data from a small number of patients
indicate a positive outcome of cryoablation for atrial
fibrillation using the ArtiCure cryolCE system during open-
heart surgeries. However, definitive conclusions regarding
the efficacy and safety of this procedure will be formulated
upon completion of further research.
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