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RECURRENCES OF ATRIAL FIBRILLATION AFTER FIRST RADIOFREQUENCY
PULMONARY VEIN ISOLATION IN PATIENTS WITH PAROXYSMAL ATRIAL
FIBRILLATION: SINGLE CENTER FOLLOW-UP
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Pesiome. Hsikom oT chakTopuTe 3a peunams Ha npeacbpaHo MbxaeHe (MM) cnen nsonauums Ha 6enoapobHUTE BeHW ca HannineTo
Ha nesonpeacbpaHa (/M) aunataums, KakTo 1 HaNMYMETO N OBLUMPHOCTTA Ha 30HW C abHOPMEH MUOKapAEH BOMTax B
NN. Uenta Hu Gelle ga npoy4um YecToTata Ha peumaneuTe cned mbpaa abnauus Ha MM npu nauveHty cbe v 6e3 JN
punatauus unu abHopMeH MUoKapAeH BonTax npu npocrneassaqe. Matepuan u metoau. VI3BbpLUEHO € PeTPOCNEKTUBHO
npoy4yBaHe Ha nauueHTu ¢ npucTbnHo MM v mbpBa n3onaums Ha 6enoapobH1 BeHW, NpeaxoXaaHa 0T BUCOKOMITbTHOCTEH
BOMNTaXEH MENUHT B CUHYCOB pUTBHM. [poyyeH ca KTMHUYHY 1 MPOLIESYPHM XapaKTepUCTUKN, NPeXMBIEMOCT 6e3 peLnans
1 npeaukTopu 3a peunams. CtonHocT Ha p < 0.05 e npueTa 3a curdudmkaHTHa. Pesyntatu. MpoyyeHn ca 63-ma nayneHTu
(65% mbxe). CpegHaTa MPOABIKMTENHOCT Ha NpocneasBaHe e 12 Meceua crnef u3TnyaHe Ha TPMMECEYHUs 3acneneH
nepuoa. MpexussiemocTTa 6€3 peunams Ha 12-ust mecel e 74.8%, HO Bapypa CUMHO B 3aBUCMMOCT OT HannuneTo Ha JTl
Junatauus Wnv Ha paHHu peumaunem B 3acneneHus nepvog. Mpu nauneHtn ¢ Hegunatuparo JIMN npexuesemocTTa bes
aputmmn e 82% cpeluy 66% npu tean ¢ JIMN gunataums, HR =2.61, 95% Cl 1.06-6.41, logrank p = 0.07. MauueHTuTe be3
paHeH peuuavB umat 12-meceyHa npexuesiemocT 6e3 nocneasaly peunams o1 83.8% cpelly 52% npu Tesu ¢ paHeH
peumnans, HR 4.17, 95% Cl 1.48-11.76, logrank p = 0.001. He ce ycTaHoBMXa pasnuku B HANMMYMETO M NAOLLTA Ha 30HM C
abHOpMeH BonTax Npu NauMeHT Cbe 1 6e3 peumansu. 3aknoueHue. Peunaneute Ha MM cned enektpudecka usonauus
Ha benogpobHuTe BeHn 15 Mecelia cneg npoueaypata ca 25%, Ho YecToTaTta UM 3aBUCH B rofisiMa CTeneH OT Bb3HUKBa-
HETO Ha paHHW peLanBI NO BPEME Ha 3acreneHns nepuog 1 ot cteneHTa Ha JIIN gunataums.

KniouoBu gymu: paHeH peunauns, 3acneneH nepnopn, nesonpeacbpaHa aunataund, BONTaxeH MenuHr, HUCKOBOMTaXHa 30Ha
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Abstract. The presence of left atrial (LA) dilation, as well as the presence and extent of LA zones with abnormal myocardial voltage are
among the factors for recurrence of atrial fibrillation (AF) after pulmonary vein isolation (PVI). Our aim was to study the rate
of recurrences after first ablation for AF in patients with and without LA dilation or abnormal myocardial voltage at follow-up.
Material and Methods. This is a retrospective study of patients with paroxysmal AF and first PVI preceded by high density
voltage mapping in sinus rhythm. Clinical and procedural characteristics, recurrence-free survival and predictors for recurrence
were studied. P value < 0.05 was considered significant. Results. Sixty-three patients (65% males) were studied. Mean follow-
up duration was 12 months beyond the end of the 3-month blinding period. Recurrence-free survival at 12 months was 74.8%
and varied widely with the presence of LA dilation or early recurrences within the blinding period. In patients with non-dilated
LA arrhythmia-free survival was 82% vs. 66% in those with LA dilation, HR = 2.61, 95% CI 1.06-6.41, logrank p = 0.07. Patients
without early recurrence had 12-month recurrence-free survival of 83.8% vs. 52% in those with early recurrence, HR 4.17,
95% ClI 1.48-11.76, logrank p = 0.001. The presence and area of abnormal voltage zones were not different in patients with
and without recurrence. Conclusion. The rate of AF recurrences after PVI at 15 months after the procedure was 25%, but it
depended highly on the early recurrences during the blinding period and the degree of LA dilation.
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BbBEOQEHME

[MbnHaTta enekTpuyecka nsonaumnsa Ha 6enogpobHu-
Te€ BEHW MOHACTOSLLEM € NpenopbyBaHaTa TEXHUKA 3a
abnauus Ha npeacbpaHo MbxaeHe (M) [1]. Peunan-
BuTe Ha MM cnen nsonaums Ha 6enogpobHuTe BEHM ca
efHa oT obryaiHMTe KpanHM TOYKU Npu NpocrnensBaHe
cnen abnauua Ha MM [1]. Cnen usonauusa Ha Genopg-
pOOHM BEHWM Npu NaumeHTy ¢ npuctbnHo M egHoro-
AVHaTa yectoTata Ha peuvavBu cried egHa npoue-
Aypa Bapvpa B MHOrO LWMpoku rpaHuum ot 10 go 55%
B 3aBMCUMOCT OT TEXHMKATa Ha abnaumsi, xapakrepuc-
TUKUTE Ha NpoyyBaHarta nonynauus, HauMHa u Npoab-
XUTEMNHOCTTa Ha NpocneasiBaHe 1 NpoabiKaBaHETO Ha
aHTMAPUTMUYHOTO NEYEHNE M3BbH 3acneneHus nepuos
[2-8]. B Bbnrapusa abnaums Ha NpeacbpaHO MbXAeHe ce
npvnara noseye ot 10 roamHn. [JOKONKOTO HM € N3BECTHO
obave, y Hac gocera ca npegcraBsHM CaMO Hernocpen-
CTBEHM pe3ynTatu [9], HO He 1 AaHHK OT NpocneasiBaHe.

LenTta Hu Gelwe ga npoyyum yectotata Ha peuu-
AVBUTE Ha apuTMKs NpU NauneHTn crieg nbpea u3ona-
umnsa Ha 6enogpoOHU BEHM MO NMOBOA MPUCTBLIHO peuun-
avsupaido MM n Bpb3akaTta um c JIIN gunataums n Ha-
NMYNETO Ha abHOpMEH BUNONAPEH MUOKapAEeH BONTax
npw enekTpoaHaToMUYeH MEMUHT.

MATEPUAN U METOOMU

[Mpoyynxme  peTpoCnekTMBHO  nocnegoBaTen-
HU naumeHTn ¢ npuctbnHo M, nekyBaHu upes pa-
AnobpekBeHTHa KaTeTbpHa enekTpuyecka msonaums
Ha 6enogpobHuTe BeHU. NbpBOHaYanHMaT nogbop Ha
nauneHTn Belle M3BbPLLUEH Ype3 BonHUYHaTa MHAGOP-
MauUOHHa CUCTEMa C MU3MNOMN3BaHe Ha 2 KpuTepus — ae-
XocnuTanu3aumsi Mo KNMHUYHa MbTeka 3a abnauuox-
HO IleYyeHVe Ha CbpOeYHV apuUTMMU U KOO Ha OCHOB-
Ha guarHo3a no MKB npu gexocnutanusaumdara ,148
MpeacbpoHo MbXaeHe u TpenTeHe“. OT nony4veHara
n3Bagka 6sixa M3KMYeHn naumeHTUTe ¢ abnauust Ha
TUMUYHO NPEACBLPAHO TPEnTeHe WM HEenpucTbHO
MM, ¢ peabnauus Ha MM, ¢ nuncBawy UM HEMbHU
OaHHM 3a pasnuYHUTE KIUHUYHU W NpoueaypHU Xxa-
PaKTEPUCTUKN U NpocneasaBaHe, Unu ¢ OTKITOHEHNS OT
onucaHata no-gony TEeXHUKa Ha MEnuHr u abnauyus.
BkntodeHn 6sxa camo nbpBu abrnauynoHHU npoueaypu
npv NauveHT! B CUHYCOB PUTBHM MO BpeEME Ha BONTax-
HWS1 MenuHT. Bcuykn naumeHTn ca umanu cMMnToMu C
pasnuyHa TexecTt u moguduumpan EHRA knac = llb
no BpemMe Ha aputMmnyHuTe enusoau [10] u HeycnellHo
rnie4YeHne C NoHe eguH aHTUAPUTMUYEH MEANKAMEHT.

Mpu BCMYKM MaLMEHTM € M3BbpLUEHA TpaHCTopa-
KanHa exokapguorpacusa npegn abnauusita. Na3mep-
BaHuATa Ha J1[1 ca npaBeHn B napacTepHaneH cpes
no AabnraTta oc U/vnu anukaneH YeTUPUKyXMHeH cpes B

INTRODUCTION

Currently the recommended technique for abla-
tion of atrial fibrillation (AF) is complete electrical pul-
monary vein isolation (PVI) [1]. Recurrences of AF
after PVI are a common endpoint during follow-up af-
ter AF ablation [1]. The 12-month rate of recurrence
after a single PVI procedure in patients with paroxys-
mal AF varies widely between 10 and 55% depend-
ing on the ablation technique used, the characteris-
tics of the population studied, the mode and length
of follow-up, and the continuation of antiarrhythmic
drug therapy beyond the blinding period [2-8]. AF
ablation is performed for more than 10 years now
in Bulgaria. However, to our knowledge only acute
results were reported so far [9] while follow-up data
are still lacking.

Our aim was to study the rate of recurrence of ar-
rhythmia in patients with first PVI procedure for parox-
ysmal AF and its relation to left atrial (LA) dilation and
the presence of abnormal bipolar myocardial voltage
detected by electroanatomic mapping.

MATERIAL AND METHODS

We studied retrospectively consecutive patients
with paroxysmal AF treated by radiofrequency cath-
eter electrical PVI. The initial selection of the patients
was done by means of the hospital information sys-
tem using 2 search criteria — hospital discharge after
ablation of cardiac arrhythmia and ICD code for lead-
ing diagnosis at discharge “148 Atrial fibrillation and
flutter”. Patients with ablation for typical atrial flutter
or non-paroxysmal AF, redo ablation for AF, missing
or incomplete data on different clinical and proce-
dural characteristics or follow-up, or deviations from
the mapping and ablation technique described below
were excluded from the sample. Only first ablation
procedures in patients in sinus rhythm during the volt-
age mapping were included. All patients had symp-
toms of varying severity with modified EHRA score
> 1Ib [10] and at least one failed attempt at antiarrhyth-
mic drug treatment.

All patients had transthoracic echocardiography
done before the procedure. The LA measurements
were done in parasternal long-axis view and/or in api-
cal four-chamber view at end systole. LA enlargement,
if present, was noted and graded depending on the sex
of the patient as mild, moderate or severe, based on
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Kpasi Ha cuctonara. Npu gunataums Ha J1IN 19 e oT6e-
nsi3BaHa v rpagupada cnopep norna Ha nauueHTa KaTto
rneka, ymepeHa unu Texka, cnopef npenopbkuTe Ha
American Society of Echocardiography [11].
KapTorpadgmpaHeTo 1 abnauusata ca n3BbpLUBaHU
no meToauka, onucaHa B nNpeauHy nyonvkauum, npu
HernpekbcHaT NpUeM Ha nepopaneH aHTukoarynaHt
[12-14]. BbB BCMYKM Criyqam e nsnonssaHa cuctema 3a
enekTpoaHatoMmyeH menuHr EnSite Precision (Abbott,
MN, USA). HakpaTko, B KOPOHapHUSA CUHYC € BbBeXaaH
pedepeHTeH KateTbp. TpaHccenTanHo B J11 ca BbBeX-
naHu ynpaenseM 10-nositoCeH LMPKynsapeH MenuHr-ka-
TETbP CbC 7 MM MeXOyernekTpogHO pa3CTosiHue W
abnauMoHeH KaTeTbp C 4 mMm uMpurMpaH BpbX. Ypes
LUUPKYMAPHUS MENUHr-kaTeTbp €4HOMOMEHTHO € npa-
BEHA reOMETPUYHA PEKOHCTPYKLMSA 1 aBTOMaTu4Ha bu-
nornsipHa BOMTaXHa KapTa Ha eHgoKapAaHata MoBbpX-
HocT Ha J1IN, npokcumanHuTe Yactu Ha yxoto Ha JIIM
n Ha 6enogpobHuTe BeHn. Cnen ToBa e U3BbpLUBaHA
unpkymdepeHTHa abrnauns 0o NocTuraHe Ha nbiHa
enekTpryecka nsonaums Ha BCcuykun 6enogpobHn BeHu,
[OKa3BaHa 4pe3 envMMHUpaHe UM gucoummpaHe Ha
0enogpobHNTE BEHO3HM MOTEHLManu, pernctpupanHmu
OT LMPKYNSIPHUSI MEMNVHr-kaTeTbp BbB BCsSKa BeHa, U
Yypes Nunca Ha 3axBallaHe Ha NPeaCcbpPAMETO NpuU CTU-
Mynaums BbB BEHUTE CbC cuna Ha umnynca > 10 mA.
MpocrnensiBaHETO e OCbLLLECTBEHO B Kpas Ha Mece-
um 1, 3, 6, 12 n BnocneacTeme NoHe BeAHBbX roguLLIHO
ype3 aHamHe3a, EKIM n 24-yacosa xontep-EKI, vnn ¢
TenedoHHO MHTepPB. Buantn, nHnyumnpaHn ot naum-
€HTUTEe B OpYrn BpEMEBU MHTEPBanu, CbLLO ca OT4Yu-
TaHW Npu npocnegsBaHeTo. 3acneneHuaT nepuoa o
Kpasi Ha TpeTusa mecel, OT npoueayparta He € BKITHYEH
B MpocregsiBaHeTo, T.€. 3a Hayano Ha npocreasiBa-
HETO ce npuema BToparta npocneassaiwia susuta [1].
PeunguBunTe, Bb3HWKHANM MO BpeMe Ha 3acneneHus
nepvog obadye, ca permctpupanu. Kato kpan Ha npo-
crnegsiBaHETO Mpuv MauMEHTU C PeLnauB Ha apuTmus e
OTYMTaHO BPEMETO Ha Bb3HMKBAHE Ha MbpBY Peuuaus
cnep Kpasi Ha 3acrneneHus nepwog. Vanonssaxme ak-
TyanHata geduHULMSA 33 peunanB — OOKYMEHTUPaHO
MM unu npeacbpaHO TpenTeHe, UNu NpeacbpaHa Ta-
Xukapaus ¢ npogbrkutenHoct Hag 30 s [1].
[Mpoyynxme pasnuyHn KNMHUYHN U NPOLEeaYPHN Xa-
PaKTEPUCTMKN Ha NaLUMeHTUTEe — Bb3pacT, Mos, MHAEKC
Ha TenecHa maca, nokasatenu 3a 6bbpevHa yHKUMS,
npuapyxasaiwim 3abonsiBaHus, cebp3aHn ¢ MM [15],
CHA,DS,VASc n HASBLED c6op; Hanuuue Ha Il
aunartaumsi, oueHeHa exokapguorpadckum; cTeneH Ha
JIN gunnartauus, korato e 6una HanuyHa; O6por eHao-
KapoHU TOYKM Mpu KapTorpadupaHeTo; eHgoKapaHa
nnowy, Ha JIM; nnowy Ha HUCKOBONTAaXHaTa 30Ha; MroLy,
Ha uuKaTpucmanHata 3oHa; obuwa abHopmHa nnoLy,

the recommendations of the American Society of Echo-
cardiography [11].

The mapping and ablation were performed as
described previously, on uninterrupted oral anti-
coagulation [12-14]. The EnSite Precision system
(Abbott, MN, USA) was used for electroanatomic
mapping in all procedures. Briefly, a reference cath-
eter was inserted in the coronary sinus. A steerable
10-polar circular mapping catheter with 7 mm inte-
relectrode distance and 4 mm tipped irrigated ab-
lation catheter were introduced transseptally in the
LA. A geometrical reconstruction of the LA endocar-
dial shell, the proximal parts of the LA appendage
and the PVs, together with an automatic bipolar
voltage map were done simultaneously using the
circular mapping catheter. Then, circumferential ab-
lation was done until complete electrical isolation of
all PVs was achieved as verified by disappearance
or dissociation of the PV potentials on the circular
mapping catheter positioned in each vein, and by
non-capture of the atrium during pacing with an out-
put > 10 mA in the veins.

The patients were followed-up at months 1, 3, 6
and 12, and annually later on by taking history, ECG
and 24-h Holter-ECG, or by a telephone interview. Pa-
tient-initiated visits at other time intervals were also
recorded in the follow-up. The blinding period until the
end of the third month of the procedure was not in-
cluded in the follow-up, i.e. the second follow-up visit
was considered as the start of the follow-up [1]. How-
ever, recurrences that occurred during the blinding
period were recorded. The end time of follow-up in
patients with arrhythmia recurrence was the time of
onset of the first relapse after the end of the blinding
period. We used the current definition for recurrence
— documented AF or atrial flutter or atrial tachycardia
lasting more than 30 seconds [1].

We studied various clinical and procedural char-
acteristics of the patients — age, sex, body mass in-
dex, indicators of renal function, comorbidities known
to be associated with AF [15], CHA,DS,VASc and
HASBLED scores, presence of LA dilation as as-
sessed by transthoracic echocardiography, degree
of LA dilation when present, endocardial points col-
lected during mapping, LA endocardial area, area of
the low-voltage zone, dense scar area, total abnormal
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(HMCKoBONTaXXHa + UMKaTpUcManHa); NpousBedeHue
~103a—NnoL”; griyopocKoncko BpeMe.
Cratuctnyeckusit aHanua Gelle M3BbpLUEH C NpPOr-
pama StatPlus:mac Pro, v. 7.3.3. HopmanHocTTa Ha pas-
npegeneHve Ha pgaHHWTe Oelle MpoBepeHa ype3 TecT
Ha Shapiro-Wilk. HenpekbcHatute gaHHM C HOpMAarHO
pasnpenerneHue ca NpeacTaBeHn KaTto cpefHa CTOMHOCT
+ CTaHOapTHO OTKIOHEHMe M obxBaT (MUHUMYM—MaKCK-
MyM), @ HENPEKbCHATUTE AaHHW C pa3npeerexHve, pas-
NINYHO OT HOPMArIHOTO, Ca NPEACTaBEHM KaTo MeanaHa u
WHTepKBapTuUneH nHtepaan (25-75% nepcentun). OTHO-
CUTENHUST O € MPeACcTaBeH KaTo NPOLEHT. V13non3saHu
ca Kopenauust Ha Spearmann, HenapameTpuyeH ANOVA
TecT Ha Kruskal-Wallis, MHOroBapuaHTeH cTbnanoBuaeH
€NVMUHALMOHEH PErPeCUMOHEH aHanu3, PerpecuoHeH
aHanma Ha Cox n kpuBmK Ha Kaplan-Meier. BeposiTHoCcTHa
cTonHocT p < 0.05 Gelle npueTta 3a CUrHUPUKAHTHA.

PE3YNTATH

OT nbpBOHayanHata rpyna ot 152-mMa naumeHTn ¢
npoLenypu, U3BbpLLIEHM OT Ha4yanoTto Ha 2017 0o Kpas Ha
2019 r, otnagHaxa 89 ayLum, HEOTrOBapSILLM Ha KpUTEPU-
Te, onucanu no-rope. OctaHanute 63-mMa naumeHTn (41
Mbxe, 65%) Bsixa BKIOYEHN B aHanmauTe. [Npu BCUYKM
nauveHTn B Kpasi Ha npouenypara belue nocturHara nui-
Ha eneKTpuyecka 13onaums Ha BCU4k1 6enogpobHm BeEHN.

M3xogHnTe XxapakTepucTnkn Ha nauneHTuTe cnopen
HanNMuueTo NN nuncaTa Ha peuvamB ca npeacTaBeHu
B Tabn. 1. TeHAeHUMs1 KbM 3HAYMMOCT MoKasaxa npeg-
HO-3aaHMAT pasmep Ha J1IM, nHaekcbT Ha TenecHata
Maca U CepyMHUST KpeaTuHUH. CurHudukaHTHa pas-
nMKa ce yCTaHOBM MO OTHOLLUEHUE Ha HanuumeTo Ha J1I1
avnaraumsi U1 Jyectotata Ha peunameu Npy NauueHTu
6e3 JIN gunatauus. 3a aHanu3 Ha YectoTaTa Ha peuu-
amBuTe cnopen cteneHTa Ha JII gunartaums, npeacra-
BEHa KaTo KaTeropueH npu3aHak, naunueHTuTe ¢ ymepeHa
N Texka gunataumsi 6sixa obegmMHeHn nopagn Marnkms
um Opoli B OBeTe KaTeropuun. YCTaHOBU ce, Ye CUTHU-
(bvKaHTHa pasnuka MMa camo Mexay naumeHTute 6es
avnaraumsi cnpsmo Tesu ¢ yMmepeHa/Texka avnartaums
Ha JTI, p = 0.028 (cpur. 1). KopenauynoHHUAT aHanus Ha
yecToTata Ha peuuanBuTe B 3aBUCUMOCT OT CTerneHTa
Ha J1IM gunartaumsa nokasa CUrHUUKaHTHa, HO HE 0COo-
©eHo nspaseHa kopenaums, rho = 0.325, p = 0.009.

MpuopyxaBawmTte 3abonsiBaHWs ca npeacTaBe-
HU B Tabn. 2. Tyk He ce OTKpuxa 3Ha4YMMK Pasrinku,
HO TeHAEeHUMS KbM 3HAYMMOCT MNoKasaxa Hanmimeto
Ha OOCTPYKTMBHA CbHHa anHesi, XUNOTUPEOUOU3BbM
N 3atnbersaBaHe. [poueaypHUTE XapakTepucTuku ca
npencrtaseHn B T1abn. 3. lMNMpu Tax He ce ycTaHoBMXa
CUTHUPMKAHTHU PasfnuKu, BKI. MO OTHOLLEHME Ha 06-
wara JIM nnow, nnowTa Ha 30HUTE C HamaneH u ¢
LuuKaTpucuaneH BONTaX caMOCTOSATENHO U 0600LeHo
KaTo 30HM C abHOpPMEH BONTaX, U OTHOCUTENHUS AN
Ha Te3n 30HM cnpsimo obwara J1IM nnow, oTHOBO ca-
MOCTOSITENHO N 0006LLEHO KATO 30HW.

area (low-voltage + dense scar), dose-area product,
fluoroscopy time.

The statistical analyses were done using Stat-
Plus:mac Pro software, v. 7.3.3. Normality of the data
distribution was tested by Shapiro-Wilk test. Contin-
uous data with normal distribution were presented
as mean + standard deviation and range (minimum
— maximum), while continuous data with non-normal
distribution were presented as median and interquar-
tile interval (25-75% percentile). Proportions were
presented as percentages. Spearmann rho correla-
tion, non-parametric Kruskal-Wallis ANOVA test, mul-
tivariate stepwise backward elimination regression,
Cox regression and Kaplan-Meier survival curves
were used. A 2-sided probability value < 0.05 was
considered significant.

RESULTS

Eighty-nine patients who did not meet the criteria
described above dropped out of the initial group of 152
patients with procedures performed from the beginning
of 2017 to the end of 2019. The remaining 63 patients
(41 men, 65%) were included in the analyzes. All patients
had complete electrical isolation of all PVs at the end of
the procedure.

The baseline characteristics of the patients accord-
ing to the presence or absence of recurrence are pre-
sented in Table 1. The anterior-posterior size of the LA,
body mass index and serum creatinine showed a ten-
dency to significance. A significant difference was found
in the presence of LA dilation and the recurrence rate in
patients without LA dilation. For the analysis of the re-
currence rate according to the degree of LA dilation, pre-
sented as a categorical feature, the patients with moder-
ate and severe dilation were pooled due to low numbers
in both categories. Then, a significant difference was
found only between patients without dilation compared
to those with moderate/severe LA dilation, p=0.028 (Fig.
1). The correlation analysis of the rate of recurrences
depending on the degree of LA dilation showed a signifi-
cant but rather weak correlation, rho = 0.325, p = 0.009.

Comorbidities are presented in Table 2. No sig-
nificant differences were found, but the presence of
obstructive sleep apnea, hypothyroidism and obesity
showed a significant trend. The procedural characteris-
tics are presented in Table 3. No significant differences
were found, including the total LA area, the area of the
low voltage and dense scar zones taken separately or
summed as abnormal voltage zones, and the propor-
tion of these zones in relation to the total LA area, again
separately or as a sum.
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CpegHata Npoaob/PKUTENHOCT Ha npocneasBaHe-
TO crepf Kpasi Ha 3acreneHus nepuog B ABETe rpynu
nauneHTn He nokasa 3Hadnma pasnvka — nNpu naynex-
™™ ¢ peunamB Ta € 11.5 + 5.8 meceua (3-24), a npu
naumeHTn 6e3 peumame — 12 meceua (10.3-14.5, max
38), p = 0.16. YcTtaHoBM ce CUrHU(PMKaHTHa pasnuka
B OTHOCUTENHWUS ASN Ha peuuavBuTe, OTYETEHWU MO
BpeEMe Ha 3acreneHus nepnoa — Takmea ca perncTpu-
panu npu 11 ot 20 naumeHtn (55%) ¢ peunamsun npu
nocrenBsaLLoTo npocneasasaHe v npu 8 ot 43 naumeHTn
(18.6%) 6e3 peunamem Npu nocneaBaLlo npocneasisa-
He, p = 0.0016 (dur. 2). MNpwn kOpenaunoHeH aHann3 Ha
Spearmann ce yCTaHOBsSIBa CUTHU(MKAHTHA, HO yme-
peHa kopenauusa Mexay permcTpyupaHeTo Ha peungns
B 3acrneneHns nepuog 1 u3siBata Ha peunauB cref
ToBa, rho = 0.405, p = 0.001.

The mean duration of follow-up beyond the end
of the blinding period in the two groups of patients
did not differ significantly — in patients with recur-
rence it was 11.5 £ 5.8 months (3-24), and in patients
without recurrence — 12 months (10.3-14.5, max 38),
p = 0.16. There was a significant difference in the
proportion of recurrences during the blinding period
— these were recorded in 11 of 20 patients (55%)
with recurrences at follow-up and in 8 of 43 patients
(18.6%) without recurrences at follow-up, p = 0.0016
(Fig. 2). Spearmann‘s correlation analysis revealed
a significant but moderate correlation between the
registration of recurrence in the blinding period and
the occurrence of recurrence thereafter, rho = 0.405,
p = 0.001.

Tabnuua 1. U3xonHu xapaktepuctuku / Table 1. Baseline characteristics

MapameTbp / Parameter C peuunaus / With recurrence | Be3 peungus / Without recurrence P
BbapacT (rogunn) / Age (years) 60.3 £ 7.75 (44-72) 60 (56.5-63.5) 0.615
PbcT / Height (m) 1.73 £ 0.09 (1.56-1.88) 1.75+0.09 (1.52-1.93) 0.323
TenecHo Terno / Body weight (kg) 91.5 £ 13.1 (65-115) 87.9 £ 14.5 (62-126) 0.351
MHaekc Ha TenecHa maca / Body mass index 30.8 £ 5.04 (20.1-40.3) 28.6 £ 4.2 (20.2-38.8) 0.071
KpeatuHuH / Creatinine (umol/L) 100.5 + 18.5 (73-145) 92.3 + 15.7 (62.1-134) 0.072
eGFR (ml/min/1.74 m?) 62.8 £ 14.09 (37-90) 67.4 + 11.95 (47-94) 0.184
KpeaTnHnHOB KnupbHC / 89.1 +21.2 (54-138) 85 (78.5-103.5) 0.824
Creatinine clearance (ml/min/1.74 m?)
CHA,DS,VASc c6op 1.9+ 1.2 (0-4) 1(1-2) 0.318
HASBLED c6op / score 0 (0-1) 0 (0-0) 0.271
Pa3wmep Ha J1IM / LA dimension (mm) 42.8 +4.8 (34-54) 39.9 £ 4.8 (31-52) 0.056
Hanwnuue Ha M gunataums / Presence of LA dilation (n, %) 16 (80) 22 (51.2) 0.03
CreneHn Ha JIM gunataums / Degree of LA dilation:

Hwvikaksa / None 4 21 0.0001

Ileka / Mild 9 17 0.118

YmepeHal/Texka / Moderate/severe 7 5 0.586

eGFR — nsuncneHa ckopoct Ha rmomepynHa duntpauus no gopmynata Ha MDRD. KpeaTHUHOBMAT KNUPBHC € U34YnCreH no chopmynarta Ha
Cockroft-Gault / estimated glomerular filtration rate by the MDRD formula. Creatinine clearance was calculated by the Cockroft-Gault formula

Means plot (95% CI)

®ur. 1. Peunansu n3BbH 3acneneHus Nepuog cnpsiMo cteneHTa
Ha JIM gunataums. Mo opguHaTaTa ca nokasaHu peuuanesute
(recurrence after blinding), a no abcuncata — ctenenuTe Ha J1I1
annataumns (LA dil degree). Peungmsute ca o3HaveHu cbe: 1 —
nma peunaume; 2 — Hama peunams. CteneHute ca 06o03HaYeHU
cbe: 1 — nunceawa; 2 — neka; 3 — ymepeHa/Texka

Fig. 1. Recurrences outside the blinding period relative to the
degree of LA dilation. Recurrences (recurrence after blinding)
are shown in the ordinate axe. Degrees of LA dilation (LA dil
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LA dil degree

' degree) are shown in the abscissa. Recurrences are marked
with: 1 — recurrence; 2 - no recurrence. Degrees are marked
with: 1 — none; 2 — mild; 3 — moderate/severe
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Ta6bnuua 2. NpuapyxaBawm 3a6onssaHus / Table 2. Comorbidities

MpuapyxaBawo 3abonsaBaHe C peungus Be3 peungus

Comorbidity With recurrence (n, %) Without recurrence (n, %) P
KopoHapHa 6onect* / Coronary artery disease* 1(5) 4 (9.3) 0.563
MocTosiHeH nevicmerikbp / Permanent pacemaker 1(5) 2 (4.65) 0.871
Ctap nHeynT/TUA / Previous stroke/TIA 1(5) 4 (9.3) 0.563
3axapeH gnaber / Diabetes mellitus 4 (20) 3(6.98) 0.129
Xunotupeonansbm /Hypothyroidism 6 (30) 5(11.6) 0.075
ApTtepuanHa xunepToHus / Arterial hypertension 18 (90) 32 (74.4) 0.159
CHHOW / HFFEF 1(5) 1(2.33) 0.58
CH3®W / HFpEF 1(5) 1(2.33) 0.58
XpoHnyHo 6B6peyHo 3abonseare / Chronic kidney disease 1(5) 2 (4.65) 0.952
XOBb / COPD 1(5) 2 (4.65) 0.952
3atnbeTsaBaHe™™ / Obesity** 10 (50) 13 (30.2) 0.095
O6cTpykTBHA CbHHa anHes / Obstructive sleep apnea 3(15) 1(2.33) 0.056

*KopoHapHaTa 6ornecT e AgeduHMpaHa KaTto cTap MUOKapAeH MHAPKT unv npeaxodHa nepkyTaHHa KOpOHapHa MHTEPBEHLMS, N npeaxoaHa
KopoHapHa 6arinac onepauus / coronary artery disease was defined as old myocardial infarction or previous percutaneous coronary intervention

or previous coronary artery by-pass surgery

**3aTNbCTABAHETO € AedMHUPaHO KaTo MHAEKC Ha TenecHa maca > 30 / obesity was defined as body mass index > 30
CHH®WU — cbpaeyHa HegoCTaTbyYHOCT € NMOHWbKeHa dopakums Ha natnacksaHe; CH3®U — cbpaeyHa HeoCTaTbYHOCT ChC 3anaseHa opakums Ha ns-
TnacksaHe; TUA — TpaHauTopHa ncxemmyHa artaka; XObb — xpoHuyHa obcTpykTBHa 6enogpobHa 6onect
HFrEF — heart failure with reduced ejection fraction; HFpEF — heart failure with preserved ejection fraction; TIA — transitory ischemic attack; COPD —

chronic obstructive pulmonary disease

Ta6bnuua 3. MpouenypHu xapaktepuctuku / Table 3. Procedural parameters

MapameTbp / Parameter C peunaus / With recurrence | Be3 peungus / Without recurrence p
O6ww Gpoit eHpoKapaHy TouKM 3319.5 (2934-4223.75) 3764.4 + 1490.2 (1349-8533) 0.976
Endocardial points collected (overall)

ManonasaHu eHgokapgHu Todkmn / Endocardial points used 1575 (1288-1919) 1471.8+461 (735-2927) 0.152
JIN nnowy / LA area (cm?) 110.65 (102.7-116) 106.5 + 18.7 (73.1-155.8) 0.501
LVZ (cm?) 15.3 (8.9-25.95) 12.1 (7.7-18.3) 0.243
LVZ (%) 12.97 (8.9-21.98) 10.9 (7.8-18.4) 0.287
DS (cm2) 0(0-2.9) 0.1 (0-3.25) 0.853
DS (%) 0 (0-2.6) 0.1 (0-2.7) 0.784
ABHopmHa nnouy / Abnormal area (LVZ + DS) (cm?) 15.45 (8.9-27.6) 14.9 (9.25-21.2) 0.383
AbHopmHa nrnow, / Abnormal area (LVZ + DS) (%) 14.4 (9.7-25.9) 13.1 (8.65-20.1) 0.478
MPOABMKUTENHOCT Ha MPoLieAypaTa 228.2 + 41.4 (165-330) 222.8 + 44.6 (120-345) 0.657
Procedural duration (min)

DAP (uGy/m?) gg%‘ﬁ'_‘;j 12559_'5) 4955 (3735.7-6353.9) 0.188
dnyopockoncko Bpeme / Fluoroscopy time (min) 24.4 +7.09 (8-40) 25.4 19 6 (9-52) 0.667

LVZ — HuckoBonTaxHa 3oHa / low voltage zone = 0.1 mv < 0.5 mV; DS — 30Ha Ha nnbTeH umkatpuke / dense scar < 0.1 mV; DAP — npousseneHve

posa-nnouy / dose-area product

Means plot (95% CI)

Recurrence after blinding

p=0.0016

Recurrence within blinding

®dur. 2. Peunaneu M3BbH 3acneneHus nepuo Cnpsimo paH-
HUTe peuunamBK No BpemMe Ha 3acrieneHns nepwog. Mo opau-
HaTaTta ca nokasaHu peuuavBute cred kpas Ha 3acrneneHus
nepvoa, a no abcuncata — peunamBmTe B 3acneneHus nepu-
oa. 1 — uma peunams; 2 — HAMa peunans

Fig. 2. Recurrences outside the blinding period relative to
early recurrences within the blinding period. Recurrences
outside the blinding period are shown in the ordinate axe.
Early recurrences are shown in the abscissa. 1 — recurrence;
2 — no recurrence
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B enMMMHaUMOHHUSA perpecruoHeH aHanu3 Ha pe-
UMOMBUTE W3BBbH 3acreneHnss nepuog Osixa BKIto-
YEeHN napameTpuTe CbC CTaTUCTMYecka 3Ha4YMMOCT
Unn ¢ TeHgeHumsa kbm Takaea (p < 0.10) — peungmeu
B 3acrneneHus nepvod, Hanudue Ha JIN gunatauus,
cteneH Ha JIIN gunataums, obCTPyKTUBHA CbHHa an-
Hed, MHOEKC Ha TenecHa maca, CepyMeH KpeaTUHWH,
XunotupeonansoeM n obesntet. Ha nocnegHaTta cTbn-
Ka KaTo 3Ha4yMMu NPeavkTopu oCTaHaxa peungueute
B 3acneneHus nepwvopg, crteneHta Ha JII gunatauus,
0OCTpYyKTMBHATa CbHHA anHes U CEPYMHUAT KpeaTUHWUH
— axyctupaH R? = 0.3927, p = 0.000003. Mpw nakntoy-
BaHEe OT eNnMMMHaLMOHHaTa perpecus Ha eqUHCTBEHUSI
crnepgnpouenypeH nokasaTen (peungneBute B 3acrnerne-
HUS Nepuoa, KOUTO He Bsixa M3BECTHU NpeaBapuTen-
HO), B MocriegHaTa CTblNKa eOUHCTBEH CUTHUUKAHTEH
npegnpolenypeH NpeguKTop 3a peunams crieq TpeTms
MeceL, OT npoLieaypara ce okasa cteneHTa Ha JII au-
nartauus, R? =0.1184, p = 0.0036.

Mpun 43-ma naumeHTN OT Mpoy4veHarta nonynaums
(68.25%) He e pervcTpupaH peunams crieq Kpasd Ha
3acnenenus nepuogd. MNpexussemoctta 6e3 peungns
Ha 12-ns1 meceL, OT NpocneasaBaHeTo 3a uganara rpyna
e 74.8% (cpwur. 3).

MpexunBaemocTTa 6€3 peuuave B 3aBMCMMOCT OT
HanuM4neTo n oT cteneHTa Ha J1IN aunatauns e nokasa-
Ha Ha cour. 4 A n B. MNpu nauneHTn 6e3 J1INM gunataums
12-mece4dHaTa npexmBsemocT 6e3 peumame e 82%, a
npu te3n ¢ gunatuparo JIN — 66%, HR = 2.61, 95%
Cl 1.06-6.41, logrank p = 0.07 (cpur. 4A). PuckbT ot
peunaus npu nauyneHTu ¢ neka JIMN gunataums e yaso-
€H cnpsMo Te3u ¢ HegunaTtupaHo J1N, HR = 2.13, 95%
Cl1 0.8-5.67 1 e owe Nno-BUCOK Npu NaLMEHTU C ymepe-
Ha/Texka gunatauus, HR = 3.69, 95% CI 1.08-12.63,
logrank p = 0.086 (cpur. 4B). PerpecuoHHNAT aHanms
Ha Cox Ha peumaneuTe cnpsMo cteneHTa Ha J1N guna-

Survival Function

The backward elimination regression analysis of
recurrences outside the blinding period included pa-
rameters with statistical significance or a tendency to
such (p < 0.10) — recurrences in the blinding period,
presence of LA dilation, degree of LA dilation, obstruc-
tive sleep apnea, body mass index, serum creatinine,
hypothyroidism and obesity. At the last step recurrenc-
es in the blinding period, the degree of LA dilation, ob-
structive sleep apnea and serum creatinine remained
as significant predictors — adjusted R? = 0.3927, p =
0.000003. After excluding the only post-procedure
parameter (recurrences in the blinding period, which
were not known in advance) from the backward re-
gression, at the last step the only significant pre-pro-
cedure predictor of recurrence after the third month of
the procedure was the degree of LA dilatation, R? =
0.1184, p = 0.0036.

No recurrence was registered after the end of the
blinding period in 43 patients of the studied population
(68.25%). The recurrence-free survival at 12 months of

follow-up for the whole group was 74.8% (Fig. 3).
Recurrence-free survival depending on the pres-
ence of LA dilation and depending on the degree of
LA dilation are shown on Fig. 4 A and B. In patients
without LA enlargement the 12-month recurrence-free
survival was 82%, and in those with dilated LA — 66%,
HR = 2.61, 95% CIl 1.06-6.41, logrank p = 0.07 (Fig.
4A). The risk of recurrence in patients with mild LA di-
lation was doubled compared to those with non-dilated
LA, HR = 2.13, 95% CI 0.8-5.67, and even higher in
patients with moderate/severe dilation, HR = 3.69, 95%
CI 1.08-12.63, logrank p = 0.086 (Fig. 4B). Cox regres-
sion analysis of recurrences according to the degree of

®ur. 3. Kpusu Ha Kaplan-Meier 3a npexussemocT

6e3 peunams Ha apuTMUsi B Meceum cred kpas Ha
3acreneHns nepuos 3a BCuYKKU naumeHtu. Mo op-
[AvHaTaTa e rokasaHa npexmnssaemocTTa, a no abe-
uucaTta — BpemeTo A0 MbpBUA peLuans B MeceLm

Fig. 3. Kaplan-Meier curves for recurrence-free
survival in months after the end of the blinding
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period for all patients. Survival is shown in the
ordinate axe. Time to first recurrence in months is
shown in the abscissa
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TauuMs nokasa oTHolleHue Ha pucka RR = 1.9, 95% CI
1.05-3.43, p = 0.032.

Mpn aHanu3a Ha 12-mecedvHata MPEeXMBAEMOCT
0e3 peunavBe B 3aBMCMMOCT OT PETMCTPUPAHETO Ha pe-
LMOMB Mo BPEME Ha 3acreneHus Nepuog ce okasa, ve
T8 e 83.8% npw nauneHTn 6e3 peunamB B 3acreneHus
nepuog cpelly 52% npu 6onHn ¢ peungus, HR 4.17,
95% CI 1.48-11.76, logrank p = 0.001 (cpur. 5). Perpe-
CUOHHMAT aHanua Ha Cox nokasa 3HadMma pefykuuns
Ha puCKa OT KbCEH peuunauB Mpu nunca Ha paHeH pe-
ungme, RR = 0.23, 95% CI 0.08-0.60, p = 0.029.

Mpn 4-ma nauyneHTn C peunavs nNpu npocnegssa-
HETO e perucTpmpaH npexog KbM HemnapoKCU3MarHo
MM n npn 1 OT TAX, cneg MMNnNaHTauMs Ha nocTos-
HEeH KapauocTMMynaTop, € HanpaBeHa abnauusi Ha
AV Bb3ena. Npn gpyru 3-mMa ¢ peunanB e u3BbplleHa
peabnauus 3a NMM. MNepunpouenypHU yCNoXHeHUs ca
pernctpupaHu npu 3-ma nauueHtn (4.8%) — 3 manku
nepuvkapoHu U3nuea, TpeTpaHu KOHCEPBATUBHO.

Survival Function

LA dilation showed a risk ratio RR = 1.9, 95% CI 1.05-
3.43, p=0.032.

The analysis of the 12-month recurrence-free
survival depending on the occurrence of recurrences
during the blinding period showed that it was 83.8%
in patients without recurrence in the blinding period vs
52% in those with recurrence, HR 4.17, 95% CI 1.48-
11.76, logrank p = 0.001 (Fig. 5). Cox regression anal-
ysis showed a significant risk reduction for late recur-
rences in the absence of early recurrence, RR = 0.23,
95% CI 0.08-0.60, p = 0.029.

In 4 patients with recurrence at follow-up, a tran-
sition to non-paroxysmal AF was registered and in 1
of them, after implantation of a permanent pacemaker,
ablation of the AV node was performed. Redo ablation
for AF was performed in another 3 patients with recur-
rences. Periprocedural complications were registered
in 3 patients (4.8%) — 3 small pericardial effusions,
treated conservatively.

Survival Function
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®dwur. 4. Kpuen Ha Kaplan-Meier 3a npexusse-
T 5 A MocT 6e3 peuuamB Ha apuTMUst cried Kpasi Ha

3acneneHys Nepuo B 3aBNCUMMOCT OT Hanuune
Ha NN gunataumsa (A) n ot cteneHTa Ha J1MN au-
natauus (B). No opguHatata e nokasdaHa npe-
XuBsieMocTTa, a no abcuucata — BpemMeTo A0
nbpBUSA peunams B meceuu. MaHen A: B CYHbO
— nauuneHTn ¢ gunatupaxo J11; B yepBeHo — na-
LMeHTn ¢ Hegunatuparo J1M. NMaHen B: B cMHbO

— nauueHTn 6e3 gunatauus Ha J1; B YepBeHO

Survival Function
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— nauueHTu ¢ neka aunatauus Ha J1I1; B 3eneHo
— NaumeHTn ¢ ymepeHal/Texxka aunatauus Ha M

Fig. 4. Kaplan-Meier curves for recurrence-
free survival after the end of the blinding period
depending on the presence of LA dilation (A) and
the degree of LA dilation (B). Survival is shown
in the ordinate axe. Time to first recurrence in
months is shown in the abscissa. Panel A: in
blue — patients with dilated LA; in red — patients
with non-dilated LA. Panel B: in blue — patients
without LA dilation; in red — patients with mild
LA dilation; in green — patients with moderate/
severe LA dilatation
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Survival Function

Survival Function

®ur. 5. Kpusn Ha Kaplan-Meier 3a npexveBsemocTt 6e3
peunavB Ha apuUTMMA cref Kpas Ha 3acrneneHuns ne-
pvoA B 3aBMCUMMOCT OT paHHUTE peuuavBy No Bpeme
Ha 3acnenexus nepuopg. lNo opauHaTtata e nokasaHa
npexvBaemMocTTa, a no abcumcara — BpeMeTo 40 Mbp-
BUSI peumavB B Meceuyn. B CMHbO — NaumeHTn ¢ paHeH
peunams; B YepBEHO — NauneHTn 6e3 paHeH peumans
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Fig. 5. Kaplan-Meier curves for recurrence-free survival
after the end of the blinding period depending on early
recurrences during the blinding period. Survival is

shown in the ordinate axe. Time to first recurrence in
months is shown in the abscissa. In blue — patients
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OBCBHXAAHE

OcHoBHaTa Haxofka B TOBa PETPOCNEKTUBHO €OHO-
LEHTPOBO MpOyYBaHe €, Ye crneq MbpBa M3onaunst Ha
©enogpobHMTE BEHM 3a MEAVKAMEHTO3HO peddpakTepPHO
npuctbnHo M YecToTata Ha peuuamemM Ha NpeacwLpa-
HW TaxvapuTMum e cpegHo 25% B pamknTe Ha 1 roguHa
cnep kpasi Ha 3acnenenust nepwog. Mpu naumeHTn 6e3
JIN annataums w/unn 6e3 paHHK peunamBu B 3acrene-
HUs Nepwog obade peumamsmTe ca camo 16-18%.

Tosn pesynTtaTt He e u3HeHaaBaLy. Beye Gelue crno-
MEHaTo, Ye pasnuyHM NpoyyBaHus NokassaTt NogobHu
pe3yntatu 1 Bapvauum B 3aBMCUMOCT OT MHOXECTBO
dakTopm [2-7]. Makap ga HaMa hopmanHo oukcupaHa
gonycTtuma ropHa rpaHuua Ha J1N pasmepu, no npasu-
no B nybnukyBaHuTe cepum npeaHo-3agHuar JIN pas-
Mep psioko Haaxebpna 50 mm gopu nNpy nauneHTu ¢
fenes3n Ha HanpegHano NpPeacbpAHO pemogenvpanHe,
kato ¢hmbpo3Hn noneta, HenapokcuamanHo MM unu
cbpAeyHa HepgocTtaTbyHoCT [3, 5-7, 16, 17]. JIM au-
naraumusi ce cebp3Ba C MNo-HanpeaHanu CTPYKTYPHU U
enekTpom3nNoNornyH NPOMeHu B NpeacbpaHNs MUO-
Kapd, PeCcrnekTMBHO C MO-ronsiM pUCK OT cregnpoue-
aypHu peumamem [18], n 0MeEBMOHO TakuBa NauUMEHTU
He ca ocobeHO noaxogslM KaHauMaatu 3a abnauus.
B npeacraBeHaTta rpyna nauueHTM ToBa npaBurio ce
noTebpxgasa — makap JIIN gunataums ga ce yctaHo-
BABa Npu 38 naumeHTn, camo npu 12 oT Tax Ta € yme-
peHa unu Texka. [Npu ToBa, BbNpeEKM 4ye mMakcumarn-
HUAT npeaHo-3ageH JIIM pasmep e 54 mm, cpegHaTa
My CTOMHOCT e camo 41 mm. Cnopeq Hac hakTuyecku
olLle Npwv onpefensHe Ha MHOuKaumuTe 3a abnauus ce
OCbLUECTBSIBA HsIKakBa npeaBapuTenHa cenekuus no
TO3W nokasarern, KOATo 3acera Moxe 6u e onpaBgaHa
npyv HaCTOALLUTE TEXHUYECKU OrpaHMYeHnst 3a NocTu-
raHe Ha TpaviHa m3onauus Ha 6ernogpobHuTe BEHWU U
npy nuncata Ha YTBbPAEHW anTepHaTUBHU TEXHUKM

with early recurrence; in red — patients without early
recurrence

DiscussION

The main finding in this retrospective single-cen-
ter study was that the recurrence rate of atrial tach-
yarrhythmias following first PVI for drug-refractory
paroxysmal AF averaged 25% within 1 year beyond
the end of the blinding period. However, in patients
without LA dilatation and/or without early recurrenc-
es during the blinding period, recurrences were only
16-18%.

This result is not surprising. It has already been
mentioned that different studies showed similar re-
sults and variations depending on multiple factors [2-
7]. Although there is no formally fixed acceptable up-
per limit of LA dimensions, in the published series the
antero-posterior LA size as a rule rarely exceeded 50
mm, even in patients with signs of advanced atrial re-
modeling such as fibrotic areas, non-paroxysmal AF,
or heart failure [3, 5-7, 16, 17]. LA dilation is associ-
ated with more advanced structural and electrophysi-
ological changes of the atrial myocardium, and with a
higher risk of post-procedure recurrence respectively
[18]. Apparently such patients are not particularly suit-
able candidates for ablation. In our patients this rule
was confirmed — although LA dilation was found in
38 patients, only 12 of them had moderate or severe
enlargement. Moreover, although the maximum ante-
ro-posterior LA size was 54 mm, it was only 41 mm
on average. In our opinion, in fact, when determining
the indications for ablation, some preliminary selec-
tion is made based on this parameter. This for now is
probably justified by the current technical limitations
for achieving durable PVI and by the absence of es-
tablished alternative techniques outside PVI. This is
probably the reason why the correlation with recur-
rences was rather weak, albeit significant. Indeed, the
anterior-posterior diameter is not the best indicator for
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W3BbH enekTpuyeckata msonauusi. BeposiTHo ToBa e
npuyMHaTa Kopenaumsita ¢ peuuauBuTe aa e no-ckopo
cnaba, makap v 3HauyMMa. HauctnHa npegHo-3agHuaT
AVaMeTbp He e Hal-4obpuAT Nnokasarten 3a gunarauus
Ha JIIN, HO BCe mak npu rpagupaHeTo Ha TexecTTa M
Ca W3Mnons3BaHn 1 Opyru exorpadcku nokasarenu kaTto
nnow, unu obem Ha JII. U3rnexga Hanuuueto Ha J1IM
annaraums camo no cebe cu He e TONKoBa BaXkHO, KO-
KOTO KakBa e cTteneHTta Ha JII gunatauums, koraTto € Ha-
nnyHa. Bce nak MMEHHO TO3n napameTbp durypupa u
B ABaTa npeackas3Baly mogera, KoMTo u3nons3saxme
3a ngeHtudvumpaHe Ha NpeankTopu 3a peLunaus.
[oHskbae M3HeHagBalwo He yCTaHOBMXME BpPb3-
Ka Mexgy 4yecToTata Ha peunavBuTe U HaNM4YneTo U
nnowitTa Ha 30HM C abHOPMEH MWOKapAeH BONTax B
JIN. B npeoxogHa Hawa nybnvkauus nokasaxme, ye
Npv BUCOKOMITbTHOCTEH MEMWHT TakMBa 30HU CE OTKPU-
BaT NOBCEMECTHO NMpu NaumeHTn ¢ npucTunHo MM u te
KopenupaT YMepeHOo, HO CUTHU(UKAHTHO, CbC CTEMNEH-
Ta Ha JIMN gunatauu4. MNpu ToBa n3kasaxme xmnotesa,
Yye exorpadcku oueHeHaTa cteneH Ha JII gunatauusa
BEPOATHO OM Morna ga 3aMecTu B HsikakBa CTeneH
NO-CrMOXHW 1N TPYOHO AOCTBMHU METOAM 3a OueHKa Ha
unbpo3HMs ToBap Ha Mmokapga Ha J1INM [14]. Haxopgka-
Ta B HACTOSILLMSA MaTepumar Ha NpbB Nnornes e B paspes
CbC CXBaLLAHETO, Ye yBenm4eHnaT nubposeH ToBap Ha
JIMN mnokapa ce cBbp3Ba C MO-rofisiMa 4YecTota Ha pe-
umamen [19]. B HacTosilaTta cepuss abHOPMHUTE 30HU
obauye 3aemart cpeaHo okorno 14% ot obuwaTa nnowy Ha
JM. BebwHocT camo npu 17 naumeHTn Tesm 30HM Haa-
xBbpnat 20% ot JIM nnow, n camo npu 9 oT TAX ca Hafg,
30%. BepoATHO Tasu usHeHadBalla nunca Ha Bpb3ka
MeXay JecTtoTata Ha peunamBuTe U ronemMuHata Ha
abHOPMHUTE 30HM Ce ObITKM NO-CKOPO Ha Mankust bpown
nauneHTn ¢ abHopmHa nnow, Hag 20% 1 nsknYBaHe-
TO Ha NauueHTn ¢ HenpucTbnHo MM oT npoyyeHaTa
rpyna. Moxe pasbupa ce 1 ga ce npeanosnoxu, 4ye Bor-
TXHUST MEMUHT HE OTpa3siBa 4OCTOBEPHO hrMbpo3HUS
ToBap Ha JII Muokapd, HO NPEeaxXOoOHW Mpoy4YBaHus
npaBsT ToBa AornyckaHe crabo BeposATHO [20, 21]. B
CbBCEM Hackopo nybnukyBaHata ctyaus VOLCANO
¢ noutn 400 nauneHTn ¢ npuctbnHo MM n BonTaxeH
MEMUHI HNCKOBONTAXHW 30HU ca ycTaHoBeHU npu 15%
OT n3cneaBaHuTe 1 Nfowyta nm e 6una cpegHo 15.8 oo
16.9 cm?. MNMauneHTUTE C HUCKOBONTAaXHM 30HU ca UMa-
N CUTHUOUKAHTHO MO-roNisiMa YecTtoTa Ha peLuvavBu.
WHTepecHo e, Ye eguH OT dhakTopuTe, CBbp3aHu C pe-
LUMOMBM NpY fvuata ¢ HUCKOBOMTaXHWN 30HWU, € MO-ro-
nsmata uMm nnow, — B rpynata ¢ peuvavsm T8 € buna
cpegHo 20 £ 15.9 cm?, a B rpynata 6e3 peungms — 13.3
+ 8.7 cm?, p = 0.01 [22]. B HawaTa rpyna, He3aBUCMMO
OT peunameute, abHopmHaTa nrow, € okono 15 cm?,
MHOro 6rvska 4o Tasu Ha nauueHTuTe 6e3 peunavs
BbB VOLCANO, 1 TOBa, B CbYeTaHNe CbC CPpaBHUTEN-
HO Marnkusi H1M 6pon naumeHTn, Mmoxe 6u obacHaBa n3-

LA dilation, but still other ultrasound parameters such
as the LA area or volume have been used in grading
its severity. It seems that the presence of LA dilation
in itself is not as important as the degree of LA dila-
tion, when present. After all it was this parameter that
appeared in both predictive models that we used to
identify predictors of recurrence.

Somewhat surprisingly, we did not find a rela-
tionship between the recurrence rate and the pres-
ence and area of abnormal myocardial voltage zones
in the LA. In a previous publication we showed that
with high-density mapping, such zones were found
ubiquitously in patients with paroxysmal AF and they
correlated moderately, but significantly, with the de-
gree of LA dilatation. In addition, we hypothesized that
the ultrasound-assessed degree of LA dilation could
probably replace to some extent more complex and
difficult-to-access methods for assessing the fibrotic
burden of the LA myocardium [14]. At first glance the
finding in the present paper contradicts the current un-
derstanding that the increased fibrotic burden of the
LA myocardium is associated with a higher recurrence
rate [19]. In the current series, however, the abnormal
areas occupied on average around 14% of the total
LA area. In fact, in only 17 patients did these areas
exceed 20% of the LA area and in only 9 of them were
over 30%. Probably this surprising lack of relationship
between the rate of recurrences and the size of the
abnormal areas was due more to the small number
of patients with an abnormal area over 20% and the
exclusion of patients with non-paroxysmal AF from
the study group. It can, of course, be assumed that
voltage mapping does not reliably reflect the fibrotic
burden of the LA myocardium, but previous studies
have made this assumption unlikely [20, 21]. In the
recently published VOLCANO study of almost 400
patients with paroxysmal AF and voltage mapping,
low voltage zones were found in 15% of patients and
their area was on average 15.8 to 16.9 cm2. Patients
with low-voltage areas had a significantly higher re-
currence rate. Interestingly, one of the factors associ-
ated with recurrence in patients with low voltage areas
was their larger area — in the group with recurrence it
was on average 20 + 15.9 cm?, and in the group with-
out recurrence — 13.3 + 8.7 cm?, p = 0.01 [22]. In our
group, regardless of recurrence, the abnormal area
was about 15 cm?, closely similar to that of non-recur-
rent patients in VOLCANO, and this, combined with
our relatively small number of patients, may explain
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HeHajBallata Ha MpbB MOrMeq Nunca Ha Kopenauus
mMexay abHopMHaTa nnowy, U peuvamBuTe.

Peungnsute B 3acneneHus nepvon ca Apyr Ba-
)XEH MapameTbp B HacTosAWoTo npoyyBaHe. OTaaBHa
€ W3BECTHO, Ye paHHWUTEe peuunauveu crep abnauus 3a
MM ca cBbp3aHM C NO-ronsiMa YectoTa Ha KbCHU pe-
umamem [23-25]. OT gpyra cTpaHa, nonoBuHaTa nauu-
€HTW C paHHWU peuuamBK HAMAT KbCHU peuunamsu. Mo
Tasu npuyMHa e BbBeAeH T.Hap. "sacrneneH" nepuog
C NpoabIMKUTENHOCT OT 3 Mecela cnefd abnauyuara, B
KOWTO peunamBuTe HanW-4eCcTo ce TpeTnpaTt KoHcepBa-
TMBHO WMNW C eneKkTpu4ecka kapauoBepcusl, Tbi KaTo
“Mma rofnsiMa BepOosiTHOCT crief U3TMYaHeTo My Aa Hama
apyrv peumgmneu. Npegnonaraemmnte NpUYMHA 3a paH-
HUTE peLnauBM ca TbKaHHaTa TpaBMa W Bb3narneHue,
HapylleH BeretaTMBeH GanaHc Ha cbpueTo, 3abaBe-
HO KOHconuaupaHe Ha abrnaunoHHUTE Ne3nn, HeMb-
Ha u3onauusi UM Bb3CTAHOBEHO MNpOBEXAaHe npes
nes3voHHuTe nuHuu. [1] Hawwute pesyntatm u3uano
noTBbpPXAaBaT gocerawHuTe nybnukauumm. MNMaymeHTtn-
T€ HW C peunamnBm B 3acreneHns nepuog no-4ecTto ca
nManu peunauen 1 crnep ToBa — kopenauusarta e yme-
peHa, HO CUrHndrKaHTHa, a Ha 12-na mecel, pasnuka-
Ta B NpexuBsieMocTTa 6e3 peunanem Hagxebpnsa 30%.
B mbpBusA npepckassall Mogen peunavMBute B 3acne-
neHns nepuog ca NpeaukTop C Haw-BMCOKa CTaTUCTU-
Yyecka 3Ha4YMMOCT 3a NocrefBaly, peLuvamB.

3a HAKoM OT napameTpuTe C U3BECTHa 3Hauyuma
Bpb3ka ¢ [IM ycTaHOBMXME CaMO TEHOEHUMUS KbM
3HA4YMMOCT B HawaTta rpyna nauueHTu. BeposiTHa
npuynHa e cpaBHUTEMNHO MankuaT um Bpon. Teope-
TUYHO BPOSAT Ha NpPOyYeHUTe nauneHT 6u morbn ga
€ MHOTO Mo-rofnsiM, HO crnopef Hac aHanuM3nTe Hama-
e fa ca AOCTOBEPHW nopagu roremMu u Henpeoao-
NMMK pasnuMyusa B NpouefypHUTE XapaKTepUCTUKK
B OTAENHWUTE BpemeBu nepuogun. lNeprogbt, B pam-
KUTe Ha KOMTO HanpaBuxme noabopa Ha nauueHTw,
Oewe ueneHacoveHo n3bpaH. Makap B Haliata WUH-
cTnTyums abnaums Ha M pa ce npasu ot 2006 r.,
TEXHUKaTa Ha U3BbPLUBAHETO M NPETbPNS CEpno3Ha
eBonumnsa npes rogmHmMTe. Hactoswara metoanka ¢
BMCOKOMNITbTHOCTEH BOMTaXXEH MEMUHI Ce M3MOon3Ba
OT Hayanoto Ha 2017 r. 1 ce npunara pPyTUHHO OT
Hayanoto Ha 2018 r. CpaBHeHMsITa C NpenxogHusi
nepuos, B KOMTO He Ce u3nonapalle TakbB TWUM BOJ-
TaXeH MenuHr, buxa 6Gunn HEKOPEKTHU MO OTHOLUEe-
HWe Ha peguua nokasartenu, a CpaBHEHWs C OTAaBHa
n3octaBeHaTa unpkymdepeHTHa abnauns 6e3 enek-
Tpudecka msonauus 6mxa 6unu HanbnHo 6e3cmuc-
neHu, 3awoTo unpkymdepeHTHaTta abnauunsa Ha Ge-
nogpobHuTe BeHn 6e3 goka3BaHe Ha enekTpuyecka
n3onauuns nocpeacTBOM LMPKYNSapeH MHOronontoceH
KaTeTbp He e eeKkTMBHa 3a MoCTUraHe Ha ObMro-
CpOYEeH KOHTpoOs Ha aputmusaTa [1].

the seemingly surprising lack of correlation between
abnormal area and relapses.

Recurrences within the blinding period are anoth-
er important parameter in the present study. It has
long been known that early recurrences after ablation
for AF are associated with a higher incidence of late
recurrences [23-25]. On the other hand, half of pa-
tients with early recurrence do not have late recur-
rences. For this reason, the so-called ,blinding“ pe-
riod of 3 months after ablation was adopted, during
which recurrences are treated mostly conservative-
ly or with electrical cardioversion, as there is a high
probability that there will be no other recurrences after
its expiration. Presumed causes of early recurrence
are tissue trauma and inflammation, impaired cardiac
autonomic balance, delayed consolidation of ablation
lesions, incomplete isolation, or restored conduction
through the lesion lines [1]. Our results fully confirm
previous publications. Our patients with recurrences
during the blinding period were more likely to have
recurrences afterwards — the correlation was moder-
ate but significant, and at 12 months the difference
in recurrence-free survival exceeded 30%. In the first
predictive model, recurrences during the blinding pe-
riod were the predictor with the highest statistical sig-
nificance for subsequent recurrence.

For some of the parameters with known significant
association with AF, we found only a trend to signifi-
cance in our group of patients. The probable reason
is their relatively small number. Theoretically, the num-
ber of patients studied could be much higher, but in
our opinion the analyzes would be unreliable due to
large and insurmountable differences in procedural
characteristics in different time periods. The period
during which we made the selection of patients was
purposefully chosen. Although in our institution ablation
of AF has been performed since 2006, the technique of
performing it has undergone a serious evolution over
the years. The current methodology with high-density
voltage mapping has been used since the beginning of
2017 and has been applied routinely since the begin-
ning of 2018. Comparisons with the previous period in
which this type of voltage mapping was not used would
be incorrect in terms of a number of parameters, while
comparisons with long-abandoned circumferential ab-
lation without electrical isolation would be completely
meaningless, because circumferential ablation of the
pulmonary veins without evidence of electrical isolation
by means of a circular multipolar catheter is not effec-
tive in achieving long-term arrhythmia control [1].
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OepaHuyeHus

Mpoy4BaHETO € eAHOLEHTPOBO U PETPOCMEKTMBHO.
MauneHTnTe, NpeueHeHn KaTo nogxopswin 3a abna-
Lmns, cnopen Hac NpakTU4ecku ca npeaBapuTeriHo ce-
NEKTMPaHU Mo OTHOLLEHME Ha NPeACbPAHUTE pa3mepu.
[aHHnTe ca cbbupaHun OT eNeKTPOHHMUTE AoCKeTa n Uc-
TopunTe Ha 3abonsBaHe Ha NauMeHTUTe 1 3a JocTa oT
TSX, C U3KMIOYEHNE HA AAHHUTE OT BONMTAXHUSA MEMUHT,
He Oelue Bb3MOXeH MOBTOPEH MNpernes v npeoLleHka.
Bb3mMoXHO € yecToTata Ha peuugmBuTe Npu npocne-
AsiBaHe [da e nojueHeHa nopagu HedoKyMEHTUpaHu
acuMnTOMHM peunanem [26].

3AKNIOYEHUE

B npencraBeHata rpyna nauveHTV peuvamBute Ha
MM crnen enekTpudecka usonaums Ha GenogpobHuTe
BeHn 15 meceua cnep npoueaypara ca 25%. Yecrorata
MM 3aBWCU B rofisiMa CTerneH OT Bb3HWKBAHETO Ha peLu-
OVIB/ MO BPEME Ha 3acrerneHvst nepuog 1 oT CcTeneHTa
Ha JIIN gunatayus, Korato TakaBa € Hann4yHa, HO He 1 OT
HanM4MeTo 1 NoLLTa Ha 30HM ¢ abHopMeH BonTax B J1I.

He e deknapupaH KOHIUKM Ha uHMepecu
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