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PE3IOME

[pencwparoro mexnere (IIM) e mpobieM ¢ yBenmmyaBaria
CE YecTOTa M 3HAYMMOCT B pa3BuTHTE cTpanu. [locnequim-
TE OT TOBa CHCTOSHHE Ca 3HAYMM MEAMIMHCKH, COIMAJICH
1 UKOHOMHYECKH MPOOJIeM: MOBHIIEH PUCK OT ChpJeyHa
HEJIOCTAThYHOCT, HICXEMHYEH MO3bUYEH MHCYIIT, HaMaJIeHO
Ka4yeCTBO M MPOIBIDKUTEIHOCT Ha knBoTa. C pa3BUTHETO
Ha TEOPETHYHHUTE TMO3HAHMS U TEXHHUUYECKUTE CPEJICTBA B
MeJIMIMHATa Ce BbBEJ0Xa M YTBBPJUXa XUPYPrUUHH Me-
Toau 3a edenue Ha [IM, cpen KouTo e U Kproadnanusira.
[pencraBsiMe HaIIMs OIUT 32 €AHOCTAIHO Jiedyenue Ha [IM
Yype3 Kproadialys NpH MalueHTH, IT0/UIekKaIN Ha XUpPyp-
TMYHO JICYCHUE Ha KOpOHapHa 00JIeCcT, MUTpaiHa ¥ A0pTHA
kiamHa Oonect. V3non3sana e eHokapaHa npoda 3a KpH-
oabmauys, padotema c paiicku ras (N,O). Pesynrarure ot
MIPOCIIE/IIBAHETO HA MAILEHTUTE MOKa3BaT BHUCOKA e(ek-
THBHOCT Ha IpOLIeTypaTa.

Kmouosu oymu. npedcopono mwoicoene, Kpuoadbaayusl, eo-
HOBPEMEHHO XUPYPSUYHO IeYeHUe

YBOJ

[Ipencepaunoro mexnene (IIM) e naii-uecrata cbp-
JieuHa apuTMus 1 3acsira 1-2% ot oOIiara rnormyarus
(5). Xapakrepusupa ce C ,,XaoTUYHA" eICKTpUIeCcKa
AKTHBAIIMS HA MUOKApJia Ha MPEJChPIUITA C USCTOTa
300-600 yu./mun. ToBa Boju J10:

e 3aryba Ha e(heKTHBHATA MEXaHUYHA KOHTpPAK-
1IUS Ha TIPEJICHPAUATA U HAMAJICHUE Ha YJIapHUS
00eM Ha ChPIIETO;

» Kamepna taxukapausi ¢ yecrora 100-160 yu./
MUH TIpU HOpPMaJIHa aTPUOBEHTPUKYJIAPHA TPO-
BOJIUMOCT;

* 3acToil U CrbCTSIBaHE HAa KPBBTA B MPEACHPIUC-
TO, TpOMOOOOpazyBane 1 emoosm3ars (9).
Hamnuuero na 1IM Boau 10 XeMOJMHAMHUYHU Hapy-
IICHUS, TPOMOOEMOOIUYHU UHIIUJICHTH, MHOKap/IHA
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ABSTRACT

Atrial fibrillation (AF) is a problem with rising frequency
and importance in developed countries. The consequences
of that condition are a significant medical, social and eco-
nomic problems: high risk of development of heart failure,
ischemic stroke, decreased quality of life and lowered life
expectancy. With the development of theoretical knowl-
edge and technical means in medicine, new surgical meth-
ods have been established and validated for the treatment
of AF, among them is cryoablation. We present our early
experience with the concomitant treatment of AF with
cryoablation for patients undergoing surgical treatment of
coronary artery disease (CAD), mitral and aortic valvular
pathology. The system used for cryoalbation uses nitrous
oxide (N,O). The results from patient follow-up show high
effectiveness of the procedure even in the initial phase of
mastering the skill.

Keywords: AF, cryoablation, simultaneous surgical treat-
ment, concomitant surgical treatment

INTRODUCTION

Atrial fibrillation (AF) is the most frequent heart ar-

rhythmia affecting 1-2% of the population (5). It is

characterized by chaotic electrical activation of the

atrial myocardium. It has a frequency of 300-600

beats per minute (bpm). This leads to:

* Loss of effective mechanical contraction of the
atria and reduction of the stroke volume of the
heart;

*  Ventricular tachycardia with a frequency of 100-
160 bpm if there is normal atrioventricular con-
duction;

* Blood stagnation and aggregation in the atrium,
thrombus formation, and embolization (9).

AF leads to hemodynamic disturbances, thromboem-

bolic incidents, myocardial injury, lowered functional
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yBpela, HamalsiBaHe Ha (DYHKUMOHAIHUS KalaluTeT
W KayecTBO Ha J>KUBOT, 3HAYMTENHA OOJIECTHOCT U
cMbpTHOCT. IIM OOGMKHOBEHO € acoIMHUPaHO C MOJ-
JIekKAlo ChpIEYHO 3a00/sBaHE U uYecToTara My ce
yBEeJIMYaBa 3HAYUTENIHO C Bb3pacTtra. IIM uecto ce
pa3BuBa TpU NalMEHTHUTE, IMOKa3aHW 3a ChpJeyHa
orepanus.

Mexanuzmu na IIM

BpHIIHK cTpecopu, KaTo CTPyKTypHa ChbpreuHa 0o-
JIECT, XUIIEPTOHUS, BEPOSATHO AMAOET, HO U CaMOTO
[IM, unnynupar 6aBeH, HO IPOrpecHpar Ipouec Ha
CTPYKTYPHO pemMojenupane Ha mnpeacepausta (3).
JBa ca 3aABJDKUTETTHUTE KOMIIOHEHTH 33 Pa3BUTHUE
Ha [IM: nHnynupane Ha (OKycH Ha €KTONNYHO BB3-
Oy’kaeHHe, HapUYaH! TPUIEPH, U CyOCTpar, KOMTO To
MOJIbPrKa. AHATOMHUYHHUTE 30HH, B KOUTO HA-4eCcTO
ce Ch3laBaT TPUIECPH, Ca 30HUTE OKOJIO: YCTHATA Ha
0enonpoOHUTE BEHH, CIIMBAHETO HA MPa3HUTE BEHH,
OCTHyMa Ha KOpOHapHMs cuHYC. lIpexneBpeMeHHHU-
Te aKTUBALUM, YBEJIMYaBaHETO oOeMa Ha Npenchp-
JMETO, MPOMSHATA B CKOPOCTTAa HAa MPOBOJUMOCT Ha
HMITYJICUTE YBEJINYaBaT BEPOSATHOCTTA 38 Bb3HUKBAHE
u nonabpkane Ha [IM. @opmupar ce apuTMOreHHU
KPBIroBE B IPEICHPAMATA, YHATO AKTUBHOCT CE CaMO-
noJIbpoka. 3a00JIsIBAHETO MOCTENIEHHO Iporpecupa
OT €AMHUYHU CMU3011 Ha apUTMHUS JI0 IBITOTPANHO
niepcuctupanio [IM (7).

Cpenctsara 3a jedeHue Ha [IM BkimrouBaT MeauKa-
MEHTO3Ha Tepanus, THTEPBEHIIMOHAIHH IPOLIEYPU U
olepaTuBHU MeTOIU. MequKaMeHTHTE 3a Bb3CTaHO-
BSIBAaHE HA PUTHMa CE€ OKa3BaT Hee(DEeKTHUBHU NPH Hs-
KOHM IAlMeHTH U CTpATerHsiTa 3a JEUCHUE ce HacouBa
OT KOHTPOJI Ha PUTBbMa KbM KOHTPOJI Ha KaMepHaTa
YECTOTa U AO’KUBOTEH IIPUEM Ha aHTUKoaryjaanT. He-
3a7I0BOJINTEIHUTE PE3YJATATH OT MEANKAMEHTO3HOTO
JIeYeHUE OKypaxkaBaT pa3paboTKaTa Ha MHTEPBEHIINO-
HAJIHO KaTeThPHO U XUPYPruyHO JeueHue (9).

Xupypzuuno neuenue Ha nPeOCHLPOHOMO MbIHCOEHE
OOmMpHATE TPOIBIDKUTCITHN €KCIIEPIMEHTATHN M3~
cieaBanus BbB Bammarronckus ynusepceureT B Ceii-
ut Jlync, mox pekoBoacTtsoro Ha J. CoxX, MPHUKITIOY-

capacity and quality of life, significant morbidity and
mortality. AF is usually associated with an underlying
heart disease and its incidence is rising significantly
with aging. AF is a common finding in patients under-
going heart surgery.

Mechanism of AF

External stressors like structural heart disease, hyper-
tension, probably diabetes, but also AF itself induce
slow but progressive process of structural remodelling
of the atria (3). Two are the mandatory components
for development of AF: induction of foci of ectopic
excitation, called triggers, and a substrate, which sup-
ports the trigger. Anatomical areas from which the
triggers most commonly start are the areas around:
pulmonary veins, superior and inferior vena cava os-
tia, and coronary sinus. The premature activation, in-
creased volume of the atria and changes in conduction
speed of impulses increase the probability of occur-
rence and persistence of AF.

Arrhythmogenic circles are formed in the atria and
their activity is self-maintained (“macro re-entry”).
The condition slowly progresses from a single episode
of arrhythmia to long-standing persistent AF (7).
Treatment strategies for AF include drug therapy, in-
terventional procedures and surgical methods. Rhythm
recovery medications have shown to be ineffective for
some patients, and the drug treatment strategy shifts
from rhythm control to control of the ventricular heart
rate and lifetime anticoagulation therapy. Poor results
of drug treatment encourage the development of cath-
eter-based and surgical treatment (9).

Surgical Treatment of Atrial Fibrillation

Thorough and continuous experimental research at
Washington University of Saint Louis, USA, under
the guidance of J. Cox, in 1987, led to the introduc-
tion of the Maze procedure. The procedure is based
on the ,,cut and sew* technique by making multiple
incisions through the atria. Created lines of scar tissue
interrupt re-entry circles, prevent AF and atrial flutter
by directing impulses from the sinus node to a specific
path (maze). So called Cox-Maze procedure achieves

Table 1. Classification of AF used

after 7 days or more

AF Type Definition

Newly diagnosed AF, which has not been diagnosed until now

Paroxysmal AF Episodes of AF stop spontaneously within 48 hours. Some episodes may take
up to 7 days

Persistent AF AF lasting more than 7 days, including episodes terminated by cardioversion

Long-standing persistent AF | .
& gp is selected

Long-standing persistent AF for 1 year or longer when a rhythm control strategy

Permanent AF

AF, which is acknowledged and accepted by the patient (and the physician). Therefore,
rhythm control interventions do not apply to patients with permanent AF
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Bar mpe3 1987 r. ¢ BBBEXKIAHETO Ha MpOLEAypaTa
,»J1abupunT (,,Maze”). [Iponenypara e Oasupana Ha
TEXHUKATa 3a psi3aHe W MIUeHe ,,cut and sew”, KaTo
Ce TpaBsIT MHOXECTBO pa3pe3d Ipe3 NpeachpIus-
ta. Ch3ajeHUTe JTMHUM HA IMKAaTPULIMAIHA THhKaH
MPEeKbCBAT IPOBEKIAHETO Ha PUEHTPU KPBIOBETE,
npeseHtupar I[IM U npencepHOTO TPENTEHE, KaTo
HacouyBaT UMITYJICUTE OT CHHYCOBHSI Bb3€J] O CIIeIH-
¢uuen meT (Mabupunt). C Hesd ce mocTUra eTMMUHHI-
pane Ha IIM u Bwp3cTaHoBsBaHe Ha CP mpu 3anasen
CHHXPOH MEXIy TNpeAChpAUsS W KaMEepH M BBH3CTa-
HOBEHa TPAHCIOpPTHA (YHKIMS Ha TMPEAChPAUAITA.
[Iponenypara e moauduIUpaHa 10 OKOHYATEITHUS H
BapuaHT ,,Jlabupunt 111 unu Cox-Maze 111 nporuey-
pa. Pesynratute oT ABJITOCPOYHHUTE MPOYUYBAHUS HA
MaIMeHTH, TIPU KOUTO € MpUJIoXkKeHa, € 97% ycnex Ha
konBepcust B CP 1 3a1bpkaHeTo Ha pesyJsitara B Hajl
85% mpu 5-roAMIIHO pocieiBaHe, KaKTO U BB3IPO-
W3BEXKAAHETO HA CHIIUTE PE3YJTATH OT KIIMHUKH B 11e-
TS CBSIT, IPEBBPHAXA OllepalusITa B 371aTeH CTAHAAPT
3a ONepaTUBHOTO JieueHue Ha [IM.

Brwnpekn nokazanara cu eukacuoct, Cox-Maze npo-
Lexypara He MoJly4aBa IIHPOKO MPUIIOKEHUE TTIAaBHO
MOpajd TEXHUYECKUTE TPYJHOCTH MPH HEHHOTO W3-
BBpIIBAHE M YBEIMYABAHETO Ha MEPUOAA HA KJIaMITax
Ha aoptara. C nen nojoOpsiBaHe Ha NPUIIOKUMOCTTA
W, C€ BbBE/I0Xa HIKOM HEHHU alTepHATUBH, IPH KOU-
TO MHIM3UUTE CE 3aMEHST C T.Hap. JMHUM Ha adnanus
(Cox-Maze 1V npouenypa). Te3u inHuu Ha abnanus
ce Ch3/aBaT MOCPEJICTBOM JISHCTBHETO Ha AECTPYKTY-
pHpamy Chp/eYHaTa ThKaH eJICKTPUUECKH CHEPTUH,
JOCTABEHHU OT pa3IMuyHK U3TOYHHIIH, KaTo Kpruoabia-
LUsl, PaANOYECTOTHA CHEPIUsi, MUKPOBBIHOBA €HEp-
THsl, Ja3ep U BUCOKOUECTOTEH yATpa3ByK (1,8-10).

Jeuenue na IM upe3 kpuoabdnayun

B ocHoBara Ha ycrnemHara abmamwst Ha [IM crom
Ch3JJaBaHETO HA TPAHCMYpPAIHH MMOKAPIHH JIE3WU,
KOHMTO OJIOKMpaT mponarauusra Ha BeaHuTe Ha [IM.
Kpnoabnauusira moctura ToBa ype3 OXJIaxaaHe, KaTo
¢ Kpuorpo0a, I0TpsiHa 10 eHI0Kapaa, ThKaHTa ce 0X-
naxna 1o munyc 80 rpaayca no Lemsuii. @opmupar
ce KPHUCTAJIM, KOUTO pa3pyliaBaT KIETbYHATA MEM-
OpaHa 1 IPEKbCBAT KJIEThUHHS METa00IN3bM U EJIeK-
TpuuecKara mpooaumoct. HamesiHo ce paspymasat
KJIETKUTE, HO HE U MEKIYKIETHUHUAT MaTPUKC, [IOpa-
IM KOETO KPUOJIe3UsATa UMa MUHUMaJIHA TPOMOOTreH-
HocT (4). [lo muteparypHu aHHU e(peKTHBHOCTTA Ha
npoueaypara € Bucoka — Haj 90% oT nmauueHTure ca
6e3 IIM nHa mectust mecern. He ce yBenu4aBa omepa-
THUBHATa CMBPTHOCT, @ BPEMETO 32 KJIaMIaX Ha aop-
TaTa € 3HaYUTEJIHO MO-KPaTKo, OTKOJIKOTO mpu Cox-
Maze III npouenypara.
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elimination of AF and restoration of the sinus rhythm
(SR), with preserved coherence between the atrial and
ventricular chambers and retrieval of the contractile
function of the atria. The results of the patient follow-
up show a 97% successful SR conversion rate, and
the long-term results show success in over 85% with
a S-year follow-up. Reproduction of similar clinical
results across the globe makes the surgery a gold stan-
dard for AF treatment. Despite its proven efficacy, the
Cox-Maze procedure was not widely used mainly be-
cause of the technical difficulties in its performance
and the increase in the aortic cross-clamp period. In
order to improve its applicability, Ralph Damiano,
who followed the footsteps of James Cox, offered al-
ternatives in 2002 by replacing the incisions with the
so-called ,,ablation lines” (Cox-Maze IV procedure).
These ablation lines are created by electric energies
destructuring the cardiac tissue and supplied by vari-
ous sources, such as cryo-ablation, radio frequency
energy, microwave energy, laser and high-frequency
ultrasound (1,8-10).

Treatment of AF by Cryoablation

The basis for the successful ablation of AF is the cre-
ation of transmural myocardial lesions that block the
spread of AF waves. The cryoprobe is positioned on
the endocardial surface of the atrium and the tissue is
cooled down to minus 80°C. Intracellular crystals are
formed and destroyed in the cell membrane, interrupt-
ing cell metabolism and electrical conduction. Cells
are completely destroyed, but not the intracellular ma-
trix, so the cryolesion has minimal thrombogenicity
(4). According to the literature, the effectiveness of the
procedure is high - over 90% of patients are without
AF on the sixth month. There is no increase in surgical
mortality, and aortic cross-clamp time is significantly
shorter than with the Cox-Maze III procedure.

OBJECTIVES AND TASKS

In 2015, surgical cryoablation for the treatment of AF
was first applied at the Department of Cardiac Surgery,
St. Marina University Hospital, Varna. In this article
we present our initial experience with this procedure
in patients undergoing elective operation for valvular
or coronary pathology. We evaluate the benefits of the
procedure based on its efficiency and safety. Indica-
tors for this are the successful recovery of SR and the
low mortality rate in 1-year follow-up.

MATERIALS AND METHODS

From November 2015 to date, cryoablation has been
performed in 17 patients with AF simultaneously with
another cardiac procedure. The information is col-
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HEJ U 3AJAYN

[Ipe3 2015 r. 3a npsB 6T B benrapus B Knmnnkara
no kapauoxupyprusi keM YMBAIJL ,,Cera Mapu-
Ha“ — Bapna ce mpunara Xxupypruusa Kpruoadnarms
3a neyenue Ha IIM. B Ta3u crarus npeacraBsMe Ha-
LM HA4aJIeH OMUT C Ta3u MpoLeaAypa. 3a 1a OLEeHUM
roji3aTa OT MpOIeypara, Hail-BayKHH KPUTEPUH ca
eeKTUBHOCTTA M Oe3omacHocTTa Ha MeToja. [Toka-
3aTeliv 3a TOBa ca YCIHENIHOTO Bb3cTaHoBsiBaHe Ha CP
U CMBPTHOCTTA.

MATEPHUAJIA U METOJAU

Crnen moemBpu 2015 10 M3rOTBSIHETO HA TA3U CTATHI
KproabOuanus e HanpaBeHa Ha 17 marmentu ¢ [IM en-
HOETAITHO ¢ JIpyra chpjedHa mnpoueaypa. Madopma-
usATa € chOpaHa MpPOCHeKTUBHO OT ,,JcTopus Ha 3a-
OoJIsIBAHETO  TIO0 BpeMe Ha BHTPEOOTHUYHUS TTPECTOH
" OT CJICAONCPATUBHN KOHTPOJIHU ITPETIICAN.

Wnpukarnunre 3a onepaTUBHO JICUEHHUE ca MOCTaBEeHH
clie/l KIIMHUYHO M MHBA3WBHO M3ciie/[BaHe Ha OOJTHU-
te. [IpoTnBONOKa3aHus 3a MPOBEKAaHE HAa Kpruoabdia-
LU ca pa3Mep Ha JIABOTO mpeackpaue Hajg 60 Mg
TEXKO OOIIO CHCTOSHUE, HETO3BOJISABAIO yBEIHYa-
BaHe oOema Ha orepaThBHata WHTepBeHIws. Cren
IIOAITMCBAHE HaA I/IH(i)OpMI/IpaHO Chrjiacue, nmalucHTHbT
OuBa mpHBeeH B ornepanyonHara 3ana. CTaHaapTHO
ce MOJTOTBS ONEPaTUBHOTO moiie. OChIIecTBsABa ce
CpPEIMHHA CTEPHOTOMHUSI U mnepukapauoromus. Ila-
LMEHTHT Ce XeMapHHU3Upa, KaHIOJHpaT ce aoprara
1 JIBeTE MPa3HU BEHH, HA4aJIo0 Ha eKCTPAKOPIIOPATHO
kpbBooOpamienne (EKK). Mudysupa ce kapauornie-
rHyYeH pa3TBop. Upes paspes3 moa U ycropenHo Ha
MEXIYIPEACHPAHUSA CENTYM C€ IIPOHHUKBA B JISIBOTO

lected prospectively from the medical history of the
patients during the hospital stay, and postoperative
outpatient check-ups.

The indications for surgical treatment of the patients
were based on clinical and interventional examination
and reviewed by the Heart Team. Contra-indications
for cryoablation were: left atrial (LA) size above 60
mm; severe general health condition, and emergency
surgery. All patients were operated on after informed
consent signed. The operation was performed through
a median sternotomy. The aorta, superior and inferior
vena cava were cannulated for induction of cardio-
pulmonary bypass (CPB). After cross-clamping the
aorta, myocardial protection through a cold crystalline
cardioplegic solution was achieved. Mild hypother-
mia (34 - 32°C) was used. The left atrium was entered
through an incision below and parallel to the interatri-
al septum. A probe allowing the performance of en-
docardial and epicardial cryoablation lines was used,
and 2 minutes of contact for each line were necessary.
A set of 5 or 6 lesions for left atrial cryoablation were
performed in all patients. The left atrial appendage
was surgically isolated to prevent thrombus forma-
tion in all patients. In 15 patients, a set of 4 lesions
for cryoablation of the right atrium was made after the
aortic cross-clamp removal.

The results from the procedure were reported im-
mediately after surgery, on discharge, and during the
check-ups on the first, the third, and the sixth postop-
erative month. The main criterion for the success of
the ablation was the presence of a sinus rhythm in the
third postoperative month, without the need for antiar-
rhythmic drugs. The main method of study was elec-

| Left Atrial Appendage Lesion ‘

P

....

Pulmonary Vein

$Yfeeeetnnnense

Septal Lesion

“4stesraniaa,,

Left Atrial
“Isthmus” Lesion

Isolation Lesion

Cryolesion on Coronary Sinus

Fig. 1. Ablation lesions: LA lesions: Isolation of pulmonary veins (PV), LA appendage, connecting lines the ring of the myocardium and
the coronary sinus from the side of the atriotomy, epicardial line towards the coronary sinus, LA appendage isolation. Right atrial (RA)
lesions: towards superior and inferior vena cava, T — lesion towards the tricuspid valve, lesion towards the RA appendage.

43



Plamen Panayotov, Ani Raynova, Danicla Panayotova, Vili Pashev, Yavor Peychev, Antonia Kisheva,

Vladimir Kornovski, Veselin Petrov

npeacbpaue. M3mon3BaHa e eHaokapaHa mpoda 3a
kpuoaOnanusi. [Ipy BCHMUKM ManMEHTH € HamnpaBeH
CeT OT JIE3UH 3a Kproadiauusl B JSIBOTO MPEAChPINE.
JleBonpeiIChpAHOTO yXO Ce OOIIMBA C 1Iel TPodHIaK-
THKa Ha TPOMOOOOpa3yBaHETO B HErO PH BCHYKH I1a-
uuenty. [lpu 15 nanueHTy e HampaBeH ceT OT JIe3UH
3a Kpruoabianus 1 B IICHOTO TIPENICHPIHE.
Pesynratute oT abnaumsTa ce OTYMTAT HEMOCpE.-
CTBEHO CJIe]l OTIepalusTa, IPU U3MHCBAHETO, HA KOH-
TPOJIHUTE TPEryieid Ha MbPBU, TPETH U LIECTH Clie-
nonepaTtuBeH Mecell. OCHOBEH KpUTepHil 3a ycrex Ha
abnanusaTa € HAIMYUETO HA CHHYCOB PUTHM Ha TPETH
cienoneparuBeH Mecell. OCHOBEH METO/ Ha U3CIeN-
BaHe ¢ enekrpokapauorpadus (EKD). Ha manuenTu-
Te ca HanpaseHu 12 kananno EKI, ciegoneparuBHo
EKT ot enmkapaen enexrpon u 24 yaca Xonrtep EKT'.
Ha Bcuukm manmeHTH ce mpaBu exokapauorpadus
(ExoKI') npenonepaTtuBHO, cieaoNepaTUBHO, MpU
M3IUCBAHETO M MO BpeMe Ha KOHTPOJHUTE Mperyie-
1. Ha ExoKT ce oneHsiBat cTpykTypata, GyHKIUITA
(KOHTpaKIMK) Ha MPEAChPAUATA, HATMUYUE Ha TPOM-
Ou, CbCTOSTHUETO Ha JIEBONIPEACHPAHOTO YXO.

PE3YIITATH

Kpuoabnanus e HanpaBena Ha 17 nanuentu (10 mbxe
u 7 xeHH) Ha BB3pacT Mexay 42 u 75 1. (cpenuo 64)

— Tabun. 2. Tloka3anusra 3a omepanus ca OWIH KO-
ponapHa Oostect (7), murpaina kinamHa oonect (10)
aoptHa kianHa oosiect (4). Tunrbt [IM e Oun nmapok-
CHU3MAJTHO MpH 8§, IEPCUCTUPAIIIO IIPU 8 U IBITOTpaii-
HO MEPCUCTHUPAILIO TIPU €/IMH, a JaBHOCTTA OT 1 Mecel
mo 11 rogunu. Ilpyu BCHYKHM MallMEHTH € HApaBeH

Table 2. BMI - Body mass index; LVEF - Left ventricular ejec-
tion fraction; CLHF - Chronic lefi-sided heart failure;
CTHF - Chronic total heart failure; IHD - Ischemic heart
disease; CVD - Cerebrovascular disease

trocardiography (ECG). A series of 12-channel ECG,
a postoperative ECG with atrial epicardial electrode,
and a 24-hour Holter ECG before discharge from the
hospital were performed. ECG was recorded preoper-
atively, postoperatively, before discharge, and on the
check-ups. The echocardiogram evaluated the struc-
ture and function of the atrium, the left atrial append-
age and the presence of thrombi.

RESULTS

Cryoablation was performed in 17 patients, the data
for whom are shown in Table 2. The indications for
elective cardiac surgery are shown in Table. 3. The
type of AF was paroxysmal in 8, persistent in 8, and
long-standing persistent in one, lasting from 1 month
to 11 years.

The mean aortic cross-clamp time was 91 minutes
(53 to 127 minutes). The mean CPB duration was 142
minutes (103 to 206 minutes). At the end of the opera-
tion, 14 patients had sinus rhythm. One patient died
in the early post-operative period. Patient extubation
was between 5 and 48 hours postoperatively (mean
9 h). The postoperative blood loss was 1324mL (760
to 2710mL) on average. Postoperatively, all patients
received acenocoumarol therapy for at least 3 months,
regardless of the rhythm. Amiodarone treatment was
started in 10 patients - during the operation or in the
ICU. Nine of the patients received inotropic support
(dopamine - 7, adrenaline - 3, arterenol - 3, dobuta-
mine - 1, milrinone - 1) postoperatively. The post-
operative complications were as follows: pericardial
effusion leading to drainage - 1; left pleural effusion
- 1; bilateral pleural effusion - 1; reexploration for
bleeding, hemorrhagic shock and lethal outcome - 1;
ischemic stroke - 1; ventricular tachycardia - 1. The
average hospital stay was 19 days.

Heart Rhytm Follow-Up

CHARACTERISTICS NUMBER / VALUE Conduction disorders observed in the post-operative
SEX 10 men, 7 female period are summarized in Table 4. A permanent pace-
AGE mean 64 years (42 to 75)

Table 3. Indications for operative treatment: CABG — coronary
BMI mean 28, (127.3 to 37.9) artery bypass grafting; AVR — aortic valve replacement; MVR —
LVEF mean 59% (41 to 74%) mitral valve replacement/repair; TVR — tricuspid valve repair
LA volume mean 73 mL (27 to 125) Indications for Operation Number of Patients
CLHF III - TV NYHA 6 CABG 3
CTHF III -1V NYHA 6 CABG + AVR 1
[HD 7 CABG + MVR 2
CVD 1 CABG + MVR + TVR 1
Diabetes 2 AVR 1
Hypertension 15 MVR 4
Dyslipidemia 6 MVR + TVR 3
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JIEBOIIPEACHPJCH CET OT JIE3UH 3a KpHoalnaius u e
3aTBOPEHO yXOTO Ha JIsiBO npeachpaue. [1pu 15 maru-
€HTH € HalpaBeH U JECHOIIPECHP/ICH CET OT JIE3NH 32
Kproabnanus. MHankanmuTe 3a onepams ca nocove-
uu B Tabm. 3.

KnamnaxnoTo Bpeme Ha aoprarta cpeaHo € 91 mun
(53 o 127 mun). llpoawmxurennocrra Ha EKK cpen-
Ho e 142 muH (103 10 206 MuH). B xpas Ha oneparus-
Ta 14 manuenTy ca OWJIM B CHHYCOB pUTHM. B panHus
clleZioniepaTiBeH TMEpHUoJl €IMH TMAlMeHT eK3UTHpa.
ExcTy6anusaTa Ha MareHTHTE € OCHIIECTBEHA MEXKTY
5 u 48-u cnenoneparuseH yac (Mmeaunana 9 4.). [locro-
nepaTuBHATa KpbBO3aryda, OT4eTeHa OT JPEHOBETE
JI0 OTCTpaHsBaHETO uM, € cpeano 1324mn (760 mo
2710mn). ITocTonepaTHBHO BCHYKH MallMEHTH TOJTY-
yaBaT Tepamus ¢ aleHOKyMapoJi 3a Mepuoj moHe 3
Mecella, He3aBUCUMO OT puThMa. Hacuiane ¢ amu-
onapoH e 3amouHat npu 10 maruentu. [eBet ot ma-
LUEHTUTE ca MOJIY4HIN MHOTPOITHA MOJIpBKKa (J10-
NaMuH-7, aJpeHannH-3, apTepeHon-3, nodyraMun-1,
MUWIpUHOH-1) cnemonepatuBHo. [locTomepaTtuBHU
YCIIOKHEHUS: IepUKapIeH U3JIUB, HATOXKIIT IPEHaX —
1; TeBoCTpaHeH MJIeBpalieH U3JMB — 1; IeBOCTpaHEH U
JIECHOCTPaHEH IIEBpaJIeH U3JIMB — 1; peBU3MUs Ha Me-
JMACTUHYMa, XeMOparuieH IIOK M eK3UTYC JIeTaJIHC
— 1; ucxemryeH Mo3b4eH UHCYNT — 1; KaMepHa Taxu-
kapaust — 1. Cpegaust 601HUYEH npecToil e 19 nuu.
[IpocnensBane Ha cbpaeunus purbM. HaOmronaBa-
HUTE CIIeIONEPaTUBHO MPOBOJIHU HApYyIIEHHs ca 00-
oburenu B Taou. 4. [lpu enuH NanueHT BCIIEACTBUC
Ha IbJIEH aTPUOBEHTPUKYJapeH OJIOK Mpeau AeXoc-
MUATAIU3alMATa € TOCTaBEH IMOCTOSIHEH MEUCMENKBDP.
Ocrananute 15 manueHT ca U3MHUCaHU ChC CUHYCOB
pUTBM. PUTBMBT, perucTpupan mpu mpociesiBaHeTo
Ha MalKeHTuTe, € mpeacTased B Taom. 3. [lo tperus

Table 4. Early postoperative conduction anomalies
during in-hospital stay

CONDUCTION NUMBER
ANOMALIES OF PATIENTS
Right bundle branch block 3

Left bundle branch block 1

I degree AV block 2

111 degree AV block 1

AV — atrioventricular

maker was implanted in one patient early postop fol-
lowing third-degree AV block. The remaining 15 pa-
tients were discharged with sinus rthythm. The rhythm
recorded in the follow-up of the patients is presented in
Table 5. Within 3 months after discharge, 15 patients
were followed up and 14 of them were in sinus thythm.
It is worth mentioning the fact that two patients with a
10-year AF before surgery had sinus rthythm during the
1 year follow-up after the operation.

DISCUSSION

AF is a socially significant problem associated with
high treatment costs and serious health consequences.
Increased life expectancy and cardiovascular treat-
ment options are a prerequisite for the increase of the
number of patients with AF. Surgical methods have
proven their effectiveness and their place in the treat-
ment stated in the guidelines of the European and
American Associations for Cardiology and Cardiac
Surgery (2,3).

Our experience shows positive results in the early and
midterm postoperative period. In the period of accu-
mulation of experience, we find it necessary to stick to
clear indications of combining cryoablation with basic
cardiac surgery for ischemic or valvular heart disease.
There are no clear criteria whether isolated left atrial
or biatrial cryoablation should be used. Biatrial abla-
tion may be associated with fluid retention postopera-
tively. Future perspectives include the possibility of
minimally invasive procedures combined with abla-
tion for AF (7,13).

Continuous patient follow-up is needed to determine
the duration of the effect of the procedure, also the
incidence of cardiovascular events and long-term re-
sults. The establishment of additional annual medi-
cal examinations and 24-hour Holter ECG monitor-
ing would provide more complete information on the
patients® condition and also provide the possibility
of timely response to arrhythmia resumption. Trans-
thoracic echocardiography helps to evaluate the atrial
function (contraction) when there are no clear ECG
criteria for sinus rhythm.

Table 5. Follow-up time postoperatively & rhythm

POSTOPERATIVE PERIOD NUMBER OF FOLLOWED-UP

(days) PATIENTS SINUS RHYTM PACE
0-30 16 15 1
31-60 15 14 1
61-90 15 14 1
91-120 15 14 1
120+ 14 13 1
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Mecer ca npocieaenu 15 manuentu u 14 ot TaIX ca
B CHHYCOB puThbM. Vckame J1a oTOeNexKuM, ue JBaMa
manuenTy ca omd ¢ gasHocT Ha [IM max 10 roguau
Y TIpY TIPOCIIEASIBAaHETO 1 TOAMHA MOCTONEPATUBHO Ca
B CUHYCOB PUTHM.

OBCDhKJIAHE

I1IM e comuanHO3Ha4UM POOIIEM, CBBP3aH € TOJIEMH
pa3Xo/u 3a JICUCHUE U ChC CEPUO3HU 3[paBHU I10CIIE-
LY. YBEIUYaBaHETO MPOIBIDKUTETHOCTTAa Ha KU-
BOTa U BH3MOKHOCTUTE 3a JICUEHHE HA ChPJIEYHO-Ch-
JIOBUTE 3a00JIsIBAaHUS Ca MIPEANIOCTAaBKaA 32 HAPaCTBAHE
Opost Ha 6omHu ¢ [IM. Xupyprudaure MeTou ca J0-
Kazanu e()eKTUBHOCTTA CH M TSIXHOTO MSICTO B Jiede-
HHUETO € TIOCOYEHO B raiiiiainu (2,3).

HammsaT onuT moka3Ba MOJOXKHUTEIHU pPE3yiITaTd B
paHHUS U KbCHHS clenonepatuBeH nepuon. Cunra-
Me, 4e B TepHo/ia Ha HATPYyIBaHE HA OMUT € Ba)KHO
Jla ce IpUIbp kaMe KbM SICHU ITOKa3aHus 32 KOMOWHU-
paHe Ha Kproabiaiys ¢ 6a3UCHA ChbpAEYHA XUPYPIUs
MIPU UCXEMHYHO WJIM KIIAITHO CHPJICYHO 3a00IIsBaHe.
Hsima Tounm Kputepuu aanu TpsOBa Jia ce M3I0JI3Ba
M30JIMpaHa JEBOCTPAHHA MIPEAChP/HA WIN OuaTpua-
Ha KpuoaOiauus. buarpuannara abianus Moxe aa e
CBBP3aHa CbC CIIEJIONEPATUBHO 33JbpKaHe HA T€UHO-
ctu. bpaenre Bb3MOKHOCTH BKJIIOUYBAT MUHHMMAI-
HO WHBa3WBHU MPOLEAYPH, KOMOMHHUPAHH C abianus
npu 1M (7,13).

Heo0xoaumo € NpoabKUTENHO NPOCIEAsBaHE Ha
HALIUEHTUTE, 3a J1a CE€ YCTaHOBU IIPOIbIKUTEIHOCTTA
Ha edeKTa OT Hmpoleaypara, KakTo U Ja Ce yCTaHO-
BU YeCTOTaTa Ha ChbPJEYHO-CHIOBUTE WHIMICHTH U
OTJaJICYEHUTE Pe3ylTaTH. BbBeXIaHeTo Ha AONbII-
HUTEIHU €KETOJJHH KOHTPOJIHHU MpPEriieid U IPOBeXk-
nma"eto Ha 24-gacoBo Xonrep EKIT monutopmpane
Ou a0 mo-meJiHa UHQOpPMALUs 32 ChCTOSIHUETO Ha
MAIMEeHTHTE, KAKTO U Bb3MOKHOCT 32 CBOEBPEMEHHO
pearupase py Bb30OHOBSBAHE HA APUTMHSTA.

3AK/IIOYEHUE

Haii-BaXxHUAT M3BOI OT HAIIHS OIUT €, Y€ Kpruoada-
mysita € 6e3omnacHa M e)eKTHBHA MPOIIe/ypa 3a Jede-
Hue Ha [IM B koMOMHAIMA ¢ XUPYPTUYHO JIeueHHe Ha
JPYTH ChPACYHU 3a00IsiBaHus (KOpOHapHa OoJiecT Ha
CHpPIIETO, MUTPAJICH U A0PTEH KJIareH Mopok). Bw3 oc-
HOBa Ha TOBAa M Ha JIMTEPAaTypHUTE JAHHU, CMsTaMe,
Yye MpU BCUUYKM nanueHTy ¢ [IM, Ha KouTo um npeji-
CTOH ChpJIeUHa orepaiysi, TpsioBa aa Obae o0chaeHa
BB3MO’KHOCTTA JIa C€ HAIPaBU €JHOETAIIHO M KPHO-
abmarys.

Ycnemnoto nedenue Ha [IM gaBa manc 3a mo-100po
Ka4ecTBO Ha JKUBOT, ThH Karo ce rmoctura mno-edek-
TUBHA ChpJEYHA JEHHOCT U ce M30srBa HyXkjara oT
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CONCLUSION

The most important conclusion from our experience
is that cryoablation is a safe and effective procedure
for simultaneous treatment of AF in combination with
operative treatment of other heart diseases (coronary
heart disease, mitral valve and aortic valve disease).
Based on the literature and our experience so far, we
believe that in all patients with AF who are undergo-
ing cardiac surgery, the Heart Team should discuss the
possibility of a simultaneous cryoablation.

Successful treatment of AF gives a chance for a bet-
ter quality of life as it achieves more effective cardiac
function and avoids the need for lifelong use of anti-
coagulants and antiarrhythmic medications (15).
Some important issues are still being discussed. It is
proven that LV dilatation is a poor prognostic factor
and an LV diameter above 60 mm is an exclusion cri-
terion for ablation. However, different centers around
the world have published that they have successfully
solved this problem by combining left ventricular re-
duction plasty with ablation (6,14). The solution to
this problem allows more patients to benefit from ab-
lation treatment.

The duration of AF is another important prognostic
criterion. Our experience shows success in the treat-
ment of persistent and long-standing persistent AF by
cryoablation.
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JIOKMBOTEH TMPUEM Ha aHTMKOAryJaHTH U aHTHApUT-
MU4YHH cpejicTBa (15).

Bce omie ce 06cmxaaT HIKOW BaXKHU BbITpocH. Jloka-
3aHO €, ue aunaranusra Ha JIIT e jiom nporuoctuueH
¢daxrop n JIII nuamersp Hag 60 MM € U3KITIOYBAI
KpHUTEpHii 32 IPOBEKAaHe Ha abnanus. Berpekn ToBa
ca myONMKyBaHH pPe3yJITaTh OT Pa3IMuHH IICHTPOBE
M0 CBeTa, KOWTO YCIEIIHO pPelIaBaT TO3W Mpoliem
uype3 peayKLUMoHHa Iutactuka Ha JIIT, u3sbpiena 3a-
enHo ¢ abmarusra (6,14). Pemennero Ha TO3U Tpo-
OneM OM MO3BOJIMIIO HA OLIE MOBEYE MAIMEHTH J1a Ce
BB3MOJI3BAT OT abjalnuoHHOTO JedeHne. C Hamms
OITUT HUE NIOKa3BaMe BUCOKA e()eKTUBHOCT HA METOa
npu narumedTu ¢ JIIT go 60 mm.

HasHoctTa Ha IIM e npyr BaxKeH MPOrHOCTUYEH KPU-
Tepuid. Hammsr onur nokassa ycrex B JICYEHUETO HA
MEPCUCTUPALLO U IBJITOTpaiiHO nepcuctupaio 1IM
4pe3 Kproadanysi.

Adpec 3a KopecnondeHuun:
Ipod. n-p [Mnamen [TanaitoTos, 1.M.

KiiHuKa 110 KapAHOXUPYPHS
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