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Pestome. HacTosiwara cratus npegcTass faHHM OT HaLMOHanHNUs enektTpoHeH pernctsp BG-EPHY 3a enektpoduanonornynnTe
kaTeTbpHu abnauum npes 2019 n 2020 r. MaTepuan n meToau. M3BbpLUEHO € PETPOCMEKTUBHO MPOYYBAHE Ha MbiHa
AByroguiiHa u3Bagka ot pernctopa BG-EPHY. lNpeactaBenu ca pasnpeaeneHne Ha naumeHTUTe no non v Bb3pact,
Opoli mpoLieaypy, YECTOTa Ha WU3NON3BaHE Ha enekTpoaHaToMu4eH MenmuHr (EAM) 1 Ha upurupaHa abnauus, YectoTa
Ha enekTpPo13NONOrYHINTE AMarHoaw, Opoii u OTHOCUTENEH AAN Ha YCMELHUTe NpoLeaypy, UHTpanpoLeaypHN yc-
noxHenunsl. Pesyntatu: Mpes 2019 r. B 4 enekTpodn3nonormyHu LieHTbpa ca n3ebpluenn 1033 abnauum npn 652-ma
Mbxe (63.1%) 1 381 xeru, Bkn. 12 naumeHTn Ha Bb3pacT < 18 roa. (1.2%). EAM e nanonssaH npu 46.7% ot abnavpure,
npur1paH kateTsp — B 52.2%, a kpuokateTbp — B 0.5%. Hait-4ecto e npaBeHa n3onauus Ha 6enogpobHu BeHw, crefsaHa
ot abnauws Ha AV HopanHa pyeHTPX Taxmkapaus U TUNMYHO NpeacbpaHo TpenTeHe. Mpes 2020 r. B 5 enektpoduanono-
MMYHW LeHTbpa ca u3BbplueHn 835 abnauum npu 508 mbxe (60.8%) n 327 xeHu, BKN. 8 naumeHTV Ha Bb3pacT < 18 rog.
(1%). EAM e npunara B 50.9%, npurupaH katetsp — B 54.5%, kpuokateTsp — B 3.8%. Halt-4ecTata abnauus 0THOBO e
nsonaumsTta Ha 6enogpobHn BeHu, HO abrnauumsTa npy TUNMYHO NPeACHbPAHO TpenTeHe u3npesapea AV HoanHaTa pueH-
Tpu Taxukapams. Mpes 2020 r. 0T4ETNNBO HamansBaT 1 abnauunTe Ha AOMbIHUTENHU NPOBOAHM BPb3kM € 37%. U npe3
ABeTe roAnH1 HENoCPeACTBEHUAT yenex e Hag 98%, a yenoxHeHusTa — nog 2%. 3akntoueHne. HaunoHanHusaT perncTsp
no eneKkTpoK3NONONS BKIOYBA CUCTEMHO M HEMPEKbCHATO OCHOBHW AaHHU 3a CbpAeYHUTe abnauum, U3BBLPLLBAHM B
ctpaHata. CTpykTypaTta Ha JeliHOCTTa e MHOTO CXOJHa C Tasu B [pYri eBpOneicky cTpaHu. HenocpeacTBeHusT npoLe-
BYPEH yCrex € MHOro BUCOK, a MHTpanpoLieaypHUTE YCnoxHeHUs — MHoro peaku. Mpes 2020 roguHa ce otuuTa cnag B
Opost Ha 13BbpLIeHUTE abnauun ¢ 19% cnpsiMo NpeaxoaHaTa roauHa B pe3ynTat Ha naHgemusta ot COVID-19.

Kniouosy aymu: NHBA3VBHA EMEKTPOMN3NONONUS; KaTeTbpHa abnauus; enekTPoaHaTOMUYEH MEMUHT.
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Abstract. This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in
2019 and 2020. Material and methods. This is a retrospective study of a full two-year sample of the BG-EPHY registry.
Sex and age distribution of the patients, number of ablations, electroanatomic mapping (EAM), irrigated ablations,
distribution of different types of arrhythmia, intraprocedural success and complications are presented. Results. In 2019
four EP laboratories performed 1033 ablations in 652 men (63.1%) and 381 women, incl. 12 pediatric ablations (1.2%).
EAM was used in 46.7% of the procedures, irrigation catheter was used in 52.2%, and cryocatheter — in 0.5%. The most
common procedure was pulmonary vein isolation, followed by ablation for AV nodal reentrant tachycardia and typical atrial
flutter. In 2020 five EP laboratories performed 835 ablations in 508 men (60.8%) and 327 women, incl. 8 pediatric ablations
(1%). EAM was used in 50.9% of the ablations, irrigation catheter — in 54.5%, and cryocatheter — in 3.8%. The most
common procedure was again pulmonary vein isolation. Ablation of typical atrial flutter was the second most frequently
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performed procedure, ahead of AV nodal reentrant tachycardia. In 2020 the number of ablations of accessory pathways
also distinctly dropped by 37%. In both years the acute success was over 98%, and the complications were less than 2%.
Conclusion. The national registry of electrophysiology collects systematically and continuously basic data on all cardiac
ablations performed in the country. The structure of the EP service is remarkably similar to other European countries.
Acute success is very high, while intraprocedural complications are rare. In 2020 the number of the ablations dropped by
19% as a consequence of the COVID-19 pandemic.
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BbBEOLEHME

MHBasmBHa enekTpodmanonorns B bbrrapusa ce
npakTukyea ot Hag 30 roamHun. Cnepn KpaTbk Nnepuog Ha
KaTeTbpHM abnauum ¢ npae Tok, npe3 1993 r. B Haumo-
HanHaTa kapguonormyHa 6onHuua (ToraBa HaumoHaneH
LEHTbPp MO CbpAEYHO-CbAOBM 3abonsaBaHUSA) € U3BbLP-
LeHa MbpBaTta pagnogpeKkBeHTHa kaTeTbpHa abnauus.
OT 1994 . MeTOOBT 3aMo4Ba Aa ce nmpunara pyTUHHO
3a fleYeHre Ha pasnnMyHn TaxmapuTMmmn, MbpBOHaYaHO
camo B HauunoHanHata kapauonornyHa 6onHuua [1, 2].
Enea npe3 2012 r. B Amxmbagem Cutn KnuHuk Tokyga
(ToraBa Tokyga 6onHuLa) e cb3gageHa BTopaTa enek-
TpodhmsmonornyHa naboparopus B cTpaHaTta. Bnocnean-
CTBMWE Ca OCHOBAHW 1 ApYrn enekTpodnsmonornyHm na-
BopaTopuw, BKN. U3BbH cTonuMuarta. Benpekun Hag 25-ro-
OVLHaTa UcTopusi Ha metoaukaTa B bbnrapus, gocera
ca cbobLaBaH caMo eOHOLIEHTpoBKU pesynTatu [3-9],
HO HauMoOHanHu AaHHW 3a obema, BMAa M pesynTatute
OT enekTpoM3NONOTMYHUTE WHTEPBEHLMN NNMCBAT.
OO6paTHOo, B peaua eBpOMnenckn CTPaHN CbLLEeCTBYBa
AbnrorogvilHa npakTvka ga ce nyonukysaT nepuogmny-
HW LANOCTHU 0630pUn Ha AeNHOCTTa U TEMaTUYHU 13-
Bagku, 6asnpaHu Ha HaumoHanHu permctpm [10-14].

Llenta Ha HacTosAwwmMA nperneq e Aa ce npeacraBdar
06eMbT 1 BUOBT Ha M3BbPLLEHNUTE ENEKTPOU3NONOrNYHA
WHTEpBEHLUM B HaumoHaneH mawab npes 2019 n 2020 r.

MATEPUARN U METOOMU

Mpe3s HoemBpy 2014 r. B cTpaHaTa e nycHaTt B
OENCTBME eNEeKTPOHEH PErncTbp 3a MHBa3MBHA Eek-
Tpoduanonorns BG-EPHY. PeructbpbT e cb3ganeH
no nNpoekT Ha CbCNOBHOTO CAPYXXEHME MO KapaumocTu-
Mynaumnsa n enektpodusmonorus B bunrapus (CCKEB),
nogabpxa ce ot COpyXeHMeTo M € U3uano Herosa
cobcTBeHOoCT. Crieq, HsKonkomeceyeH npobeH nepuoa,
oT 1 mapt 2015 . BbBEXOAHETO HA OaHHU 3a BCsKa
KaTeTbpHa abnaumsa Ha cbpAeyHa apuUTMUs, U3BbLP-
leHa B CTpaHaTta, CTaBa 3agb/KUTENHO 3a OTYMTaHe
Ha pgenHocTtTa npen H3OK. Mo pewenne Ha CCKEB B
perMcTbpa 3aabJPKUTENHO Ce BbBEXAAT M BCUYKM OU-
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INTRODUCTION

Invasive electrophysiology has been practiced
in Bulgaria for over 30 years now. Following a short
period of direct current catheter ablations, the first
radiofrequency catheter ablation was performed in
the National Heart Hospital (then National center
for cardiovascular diseases) in 1993. Since 1994
this modality has become routine for treatment of
different types of tachyarrhythmia, initially only at
the National Heart Hospital [1, 2]. Only in 2012 in
Acibadem City Clinic Tokuda (then Tokuda Hospital)
the second electrophysiology (EP) laboratory in the
country was founded. Afterwards other EP centers
appeared, including outside the capital. Although the
method has over 25 years of history in Bulgaria, only
single center results have been reported so far [3-9].
However, data on the number, type and results of EP
interventions on a national scale are lacking. Con-
versely, in a number of European countries there is
a long-standing practice of publishing periodic com-
prehensive reviews of activities or thematic samples
based on national registries [10-14].

The purpose of this review is to present the number
and type of EP interventions performed nationwide in
2019 and 2020.

MATERIAL AND METHODS

An electronic registry for invasive electrophysi-
ology BG-EPHY was initiated in Bulgaria in Novem-
ber 2014. It has been designed by the Association
for cardiac pacing and electrophysiology in Bulgar-
ia (ACEB), it is maintained by the Association and
is owned entirely by it. Following a test period of a
few months, data entry for each catheter ablation of
cardiac arrhythmia performed in the country became
mandatory for reporting the activity to the National
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arHOCTUYHU eneKkTpou3nonorMiHn nacneasaxms. Mo
TO3M HayvH perncTbpbT ObOXBalla BCUYKU MHBA3WBHMU
enekTpomM3NONOorMYHN npoueaypu (OUarHoCTU4HU 1
abnaunoHHW), OCbLLECTBEHN OT CepPTUDULIMPAHN EeNeK-
Tpodumsnonoan cnopen namckeaHuaTa Ha H30K. Ot 1
anpun 2019 r. cbLLEeCTBYBaALLUAT AOTOraBa perncTsbp e
3aMEHEH C M3LSASO HOB, C NMO-BMCOKO HMBO Ha 3aLiu-
Ta Ha NUYHUTE AaHHU, C YBENUYEHM Bb3MOXHOCTM 3a
no-geTannHo oTyntTaHe Ha enekTpodPU3NONOrNYHUTE
OnarHosu 1 n3BbpLUeHnTe abnayumn B paMKUTe Ha eaHa
npouenypa, “ ¢ BbAMOXHOCT 3a eKCTpakuus Ha macu-
BW AaHHM 3a OOMbIHUTENHA cTaTucTu4ecka obpaboT-
ka. HoBMAT perncrbp e cb3gafdeH OTHOBO MO MPOEKT
Ha CCKEDB u npegcraensiea ueHTpanuanpaHo MHTep-
HeT-0a3npaHo NpUNOXeHNe, pasnornoXxeHo Ha obe3o-
naceH cbpBbp. [JOCTLNBLT A0 HEro € WHAMBUAYAreH,
a He MHCTUTyuuoHaneH. [ocTbn OO perncrbpa umat
CaMo feKkapu CbC cepTudmkaT no MHBA3NBHA ENEKTPO-
dmsmonorna n sanuaeH gorosop ¢ H30OK 3a pabota
Nno CbOTBETHATA KIIMHUYHA MbTEKA, KaTo B 3aBUCUMOCT
OT BMAa Ha cepTudmkarta (6a3oB Mnm ekcrnepTeH) ce
onpegenst 1 HUBOTO Ha AoCTbM. AbnaumoHHM npoLe-
Oypv MoraT fa BbBexXaaT camo enektpodmanonosn c
eKkcnepTeH cepTudwmkar, KoMTo y4acTBar npsiko B abna-
UusaTa Uny ocbLLEeCTBABAT HEMOCPEACTBEH HAA30p Mo
BpeMe Ha abnauus. lNpunoxeHneTo ocurypsiea cboum-
paHeTo CaMO Ha OCHOBHW AemorpadpCckm xapakTepuc-
TMKM M JaHHW 3@ npolegypara, Kato 3a NoBeyeTo oT
TAX BbBEXAAHETO UM € MaKCMMarTHO YNeCHEHO ¢ n3bu-
paHe Ha onuusa oT Najally MeHtoTa. Hakom nokasatenu
He ca 3agb/MKUTENHM 3a NonbIiBaHe (Hanp. NPoabIKN-
TENHOCT Ha npoueaypaTta). 3agb/mMKUTENHO Ce BbBEX-
nat gemorpadcku nokasaTtenu, npegsapuTenHa Knu-
HUKO-enekTpokapaunorpadcka agnarHosa (13bupa ce 1
oT 10 onuwmn), GPoON Ha U3NON3BaHNTE ANArHOCTUYHU U
abnaunoHHW KaTeTpw, MpunaraHe Ha enekTpoaHaToMu-
yeH menuHr (EAM), npounsseneHune ,a003a-nnowy” (dose-
area product, DAP), enekTpodumamnonormyiHa gnarHosa,
HenocpeacTBeH pe3yntaT oT abnauusita, Bb3HUKBaHE
Ha UHTpanpoLeaypHW YCIOXHEHUS 1 3akntodeHne. Mo-
rat ga 6baar usbuparu 15 enekTpodu3nNonorniHn an-
arHo3n camMoCTOSATENHO UNn B KoMBUHauus 0o 3, kouto
obxBallaT JOCTaTbyHO TOYHO Bb3MOXHUTE UHTPAnpo-
LeaypHu enekTpouanonormyHn Haxopku. Enekrtpo-
PUINONOrMYHUTE [MarHO3M BKIOYBAT: MpeachbpaHo
MBbXOEHE; aTUMUYHO NPeacbpaHo TPenTeHe; TUMUYHO
npeocbpaHo TpenTteHe; AV HoganHa pueHTpu Taxu-
kapaus/aBonHa AV dusmonorus; AV pUeHTpu Taxu-
Kapaus; NpoBOAHO HapylleHue; dookanHa npeacbpaHa
TaxmKapgus; MHUM3MOHHa npeacbpaHa Taxukapgus/
MaKpOPWUEHTPU; OOMbIHMTENHA NPOBOAHa Bpb3ka/Ta-
xukapgms Tun Mahaim; nepmaHeHTHa HoganHa pueH-
Tpu Taxukapaus (PJRT); cuHycoBa AUCYHKLMSA; nam-
onaTtMyHa KamepHa ekcTpacucTonus/Taxukapans; Ka-
MepHa Taxukapaus, CBbp3aHa C LUKaTPUKC; KaMepHa

Health Insurance Fund. By decision of ACEB all di-
agnostic EP studies are also entered in the registry.
In this way the registry encompasses all invasive EP
procedures (diagnostic studies and ablations), per-
formed by certified electrophysiologists according to
the requirements of NHIF. On April 1st 2019 the ex-
isting platform was replaced by an entirely new reg-
istry with a higher level of personal data protection,
increased possibilities for more detailed reporting of
EP diagnoses and ablations within a single session,
and with the possibility for extraction of data sets for
additional statistical processing. This new registry
was again designed by ACEB and is a centralized
internet-based application located on a secure serv-
er. Access to it is individual, not institutional. Access
to the registry is granted only to cardiologists with a
certificate in invasive electrophysiology and a valid
contract with NHIF on the respective clinical path.
The level of access is determined by the type of
certificate — basic or expert. Entry of ablation proce-
dures is permitted only to expert electrophysiologists
who performed the ablation or at least directly su-
pervised it. The application provides the collection of
only baseline demographic characteristics and data
about the procedure. For most of them entry is made
as easy as possible by selecting an option from drop-
down menus. Some indicators are optional (e.g., du-
ration of the procedure). Demographic indicators,
preliminary clinical-electrocardiographic diagnosis (1
of 10 options may be chosen), number of diagnostic
and ablation catheters used, electroanatomic map-
ping (EAM), dose-area product, EP diagnosis, acute
ablation result, complications and text summary of
the procedure are mandatory. Fifteen EP diagnoses
can be chosen alone or in combination of up to 3, en-
compassing precisely enough the possible intrapro-
cedural EP findings. These diagnoses include: atrial
fibrillation; atypical atrial flutter; typical atrial flutter;
AV nodal reentrant tachycardia/dual AV nodal physi-
ology; AV reentrant tachycardia; conduction disorder;
focal atrial tachycardia; incisional/macroreentry atrial
tachycardia; Mahaim type accessory fiber/tachycar-
dia; permanent junctional reciprocating tachycardia
(PJRT); sinus node dysfunction; idiopathic ventricu-
lar arrhythmia; scar-related ventricular tachycardia;
ventricular preexcitation/WPW; other. References
and search on a number of indicators are possible,
individually or in combination.
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npeekcuntaums/WPW cuHgpom; apyro. BbamoxHu ca
CrpaBKu 1 TbpCeHE MO peauLa nokasaTenn camocTos-
TEMNHO Unu B KOMBMHaUUS.

3a uenuTe Ha HacTosALwms npernes Oelle n3BbpLleHa
aBTOMaTU4Ha EKCTPaKUMsA Ha aHOHMMU3MPaHWU AaHHW OT
pericTbpa 3a BCsika efHa enekTpogumanorornyHa npo-
uenypa 3a nepuoga ot 1 anpun 2019 r. o 31 gekemBpu
2020 r. 3a ga Moxe Ja ce Hanpasu agekBaTHO CpaBHEHNE
Ha [BeTe nocrneaoBaTeriHn KaneHaapHu roauHn, ot npe-
OVILLIHWUS PErMcTbp MaHyanHo ca ekcTpaxupaHu OaHHU-
Te 3a BCUYKM Npouenypy B nepuoga 1 sHyapru—31 mapt
2019 r. [1eata MacrBa gaHHM ca 0beanHeHn 3a nocrea-
Ballla cTaTucTuyecka obpabortka. OCbLLECTBEHO € U Thp-
CEHe MO KITKYOBM OyMU ,MHTpakapauanHa exorpadvs” n
LNEepUKapA“ B 3aKMOYEHMATa Ha MPOTOKONUTE.

MpenctaBeHn ca pasnpefeneHne Ha nauueHTuTe
no non v Bb3pacT, 06wy 6pon npouenypu, 6pPol 1 OTHO-
cuTeneH gan Ha abnauumTe, 6poi U OTHOCUTENEH AN
Ha negmaTpudHUTe abnauun, cpegeH 6por Ha n3nomns-
BaHWTE B efHa npouenypa AnMarHOCTUYHM 1 abraumoH-
HW KaTeTpu, OTHOCUTENEH O Ha paaMoPpPEKBEHTHUTE
abnaumu, Ha npurnpaHute abnauum n kproabnaummre,
Opon n oTHocuTeneH asin Ha npoueaypute ¢ EAM un ¢
WHTpakapamanHa exorpadus, 6pov 1 OTHOCUTENEH A
Ha oTAenHuTe BMOoBe aputMum (Mo enekTpoduranono-
MMYHW guarHosm), 6por 1 OTHOCUTENEH Asn Ha abnvpa-
HUTE apuTMumM (Mo enekTpPoU3NONOTMYH AMarHosn),
HenocpeacTBEH YCMeX, MHTpanpoLeaypHN YCIIOKHEHUS.

CTaTUCTUYECKMAT aHann3 e N3BbPLLEH C Nporpama
SPSS 19. MN3nonaBaHn ca camo AECKpUNTUBHU CTa-
TUCTUYECKN MeToau. HenpekbcHaTuTe gaHHM C pas-
npegeneHne, pasnuMYyHo OT HOPMAasHOTO, ca npeacTa-
BEHW KaTo MeamaHa (MHTepkBapTuneH mHtepsan IQR
25-75%, MuHUMyM—makcumym). OTHOCUTENHMAT AAN
npeacTaBeH KaTo NPOLEHT.

PE3YNTATH

Cnep maHyanHa ekcTpakums Ha AaHHWUTe OT cTapus
perncTbp 3a MbpBOTO TpuMecedne Ha 2019 . ce okasa,
Ye MNpe3 TO3M Nepuod ca npoBedeHn 273 npouenypu.
Cnep 06efunHsiBaHe C npoLeaypuTe OT HOBUSI PETUCTBP,
n3BbpLleHn 0o kpas Ha 2020 r., Hann4Hn 3a obpaboT-
Ka ce okasaxa AaHHuTe 3a o6wo 1999 enektpodurau-
OnornyHn npoueaypu, ussbpieHn ot 1 aHyapu 2019
r. oo 31 gekemBpu 2020 r. OT Tax 131 (6.5%) ca gu-
arHOCTWYHM npouenypu 6e3 nposexgaHe Ha abnauusi
(enekTpodmanonornyHn nacnegsanus), ot kouto 80 ca
n3sbpLueHun npes 2019 r., a octaHanute 51 — npes 2020
r. (cnag ¢ 36.25%). AbnauunoHHuTe npouenypu ca 1868.

Mpe3 2019 r. B peructbpa yyacTtear 4 enektpodu-
3MOMOrMYHM LeHTbPa CbC CepTUdUUMpPaHn eneKkTpo-
duanonosn. B Tax ca m3ebplieHn 1033 abnauum npm
652 Mbxe (63.1%) n 381 xeHu (36.9%). BbapacTtoBoTo
pasnpegeneHune e nokasaHo Ha dur. 1. MegnaHaTta Ha

For the purposes of this review an anonymized
automatic data extraction was done for each EP pro-
cedure within the time frame April 1st 2019 — Decem-
ber 31st 2020. In order to be able to make adequate
comparison of 2 consecutive years, data from the pe-
riod January 1st 2019 — March 31st 2019 were man-
ually extracted from the old registry. The 2 data sets
were combined for further statistical processing. A
search was also performed within the text summaries
for keywords “intracardiac echography” and “pericar-
dium/pericardial”.

Studied parameters include distribution of patients
by sex and age, overall number of procedures, number
and proportion of ablations, number and proportion of
pediatric ablations, average number of diagnostic and
ablation catheters used in a single session, proportion
of radiofrequency ablations, irrigated ablations, cryoab-
lations, use of EAM and intracardiac echography, num-
ber and proportion of different types of arrhythmia (EP
diagnoses), number and proportion of ablated arrhyth-
mias (by EP diagnoses), acute success, intraprocedur-
al complications.

The statistical analysis was carried out with SPSS
19 for Windows. Only descriptive statistics were used.
Continuous data with non-normal distribution were pre-
sented as median (interquartile range IQR 25%-75%,
minimum — maximum). Proportions were presented as
percentages.

RESULTS

After manual extraction of data from the old registry
for the first quarter of 2019 it turned out that 273 proce-
dures were performed during this period. After merging
with the procedures from the new registry, performed
by the end of 2020, data for a total of 1999 electro-
physiological procedures performed between January
1st 2019 and December 31st 2020 were available for
processing.

Of these, 131 (6.5%) were diagnostic procedures
without ablation (EP studies), of which 80 were per-
formed in 2019 and the remaining 51 —in 2020 (down
36.25%). The remaining 1868 procedures were ab-
lations.

In 2019 four EP centers staffed with certified elec-
trophysiologists participated in the registry. They per-
formed 1033 ablations in 652 men (63.1%) and 381
women (36.9%). The age distribution is shown in Fig.
1. The median age of the patients was 58 years (IQR
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Mean = 55,37
Std. Dev. = 14 676
N=1030

Frequency
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2020

Wean = 57,05
Std. Dev. = 14,302
N=834

0 20 40 60 30
Age

®ur. 1. Bb3pacToBo pasnpefeneHne Ha nauveHTUTe no roamHn

Fig. 1. Age distribution of the patients by year

Bb3pacTTa Ha nauuweHtute e 58 rogmHun (IQR 46-66,
9-91 roa.). BaHageceT ot naumeHTute (1.2%) ca Ha
Bb3pacT nog 18 rogunu. flo 13 mapt 2019 r. ca n3BbLP-
weHn 223 abnauun. Moyt BCcmuknTe abnauyumn npes
rognHata (1004, unn 97.3%) ca ocbLyecTBeHN B 3 OT
LeHTpOBETE, y4acTBaLly B peErmcTbpa.

W3nonseanu ca 2 (IQR 2-3, 0-4) gnarHOCTUYHM Ka-
Tetbpa u 1 (IQR 1-1, 1-3) abnaumoHeH kaTeTbp Ha Npo-
uenypa. VipurvpaH abnaumoHeH KaTeTbp € U3Mor3BaH B
539 npoueaypu (52.2%), a 6anoHeH KprokaTeTbp — B 5
npouenypu (0.5%). PagnodpekBeHTHa eHeprus e npu-
naraHa B 1022 npouenypu (98.9%) (B 1 abnauus ca ns-
NMon3BaHW KaKTo KpMobaroH, Taka 1 pagnopekBeHTEH
KaTeTbp), 3a 7 abnauum (0.7%) nunceat gaHHu. EAM e
©un goctbneH B 3 LeHTbpa u e 6un nanonaeaH B 482
abnauun (46.7%). B 19 npoueaypu (1.8%) e otbenssa-
HO M3Mon3BaHe Ha MHTpakapguanHa exorpadus, a npu
1 — nepkyTaHeH TpaHCcnepukapaeH 4OCTbI.

B 232 ot 1033 abnaumoHHu npoueaypu (22.5%) e
OmMarHocTyumMpaH BTOpU enekTpodu3nornornyeH cyo-
ctpar, a B 38 (3.7%) — v Tpetn. PasnpenenexHmeto Ha
OCHOBHUTE U AOMbIHUTENHUTE ENEKTPOU3NONOrNYHN
[QuarHosu e nokasaHo Ha dur. 2. Har-4ectata OCHOBHa
auarHosa e npeacbpaHo MbXAeHe, cnefBaHa oT AV
HofanHata pUEHTPU Taxukapausi, TUMUYHOTO nNpea-
CbpOHO TpenTeHe U MAMOMATUYHUTE KaMEpPHU apuT-
Mun. CbOTBETHO HaM-4eCTO € MpaBeHa M3onauus Ha
©enogpobHun BeHK, nocnegeaHa ot abnauyms Ha AV Ho-
[arnHa pueHTpu Taxukapaus/gonHa AV dusnonorus,
KaBOTpPUKyCNMAaneH NCTMyC 1 nguonaTnyHa KamepHa
aputmus (dur. 3). Han-4yectute BTOpu AMarHo3u ca Tu-
NMYHO NpeacbpAHO TpenTeHe, AV HopanHa pUeHTpu
Taxuvkapgus/gsoviHa AV cusnonorus, aTunMyHo npea-
CbpOHO TpenTeHe W npeacbpaHo MbXAaeHe (dur. 2).

46-66, 9-91 years). Twelve of the patients (1.2%) were
under 18 years of age. By March 13, 2019, 223 abla-
tions were performed. Almost all ablations during the
year (1004 or 97.3%) were performed in 3 of the cen-
ters participating in the registry.

A median of 2 (IQR 2-3, 0-4) diagnostic catheters
and 1 (IQR 1-1, 1-3) ablation catheter were used per
procedure. Irrigated ablation catheter was used in 539
procedures (52.2%), and cryoballoon —in 5 procedures
(0.5%). Radiofrequency energy was used in 1022 pro-
cedures (98.9%) (radiofrequency and cryoenergy were
used in 1 ablation). Data were lacking for 7 procedures
(0.7%). An EAM system was available in 3 centers and
was used in 482 ablations (46.7%). The use of intracar-
diac ultrasound was reported in 19 procedures (1.8%).
Percutaneous transpericardial approach was reported
in 1 procedure.

In 232 out of 1033 ablation procedures (22.5%)
a second EP substrate was demonstrated, and in 38
(3.7%) — a third. The distribution of the main and addi-
tional EP diagnoses is shown in Fig. 2. The most com-
mon primary diagnosis was atrial fibrillation, followed
by AV nodal reentrant tachycardia (AVNRT), typical
atrial flutter, and idiopathic ventricular arrhythmias.
Accordingly, pulmonary vein isolation was most com-
monly performed, followed by ablation of AVNRT/dual
AV nodal physiology, cavotricuspid isthmus, and idio-
pathic ventricular arrhythmia (Fig. 3). The most com-
mon secondary diagnoses were typical atrial flutter,
AVNRT/dual AV nodal physiology, atypical atrial flutter,
and atrial fibrillation (Fig. 2). Ablation of a secondary
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Abnaumsi Ha BTOpPU apuUTMONOrMYeH cybeTpaT B paMm-
KMUTe Ha cblyaTa npoueaypa e npaseHa B 98 cny4yas
(9.5%) — Han-yecTO abnaumsa Ha KaBOTPUKYCNUAANHMSA
nctmyc (cour. 3). Abnauust Ha TpeTU apUTMOSIOrMYeH
cybeTpat e npeanpueta camo B 3 npouenypu (0.3%).

HenocpencteBeH mHTpanpouegypeH ycnex no ort-
HOLLIEHMe Ha OCHOBHaTa guarHosa e nocturHat B 1019
abnauumn (98.6%). MNpu abnauma Ha BTOpU cybeTpar
HernocpeacTBeH ycnex e nocturHat B 97 ot 98 cny4vas
(99%), a npu abnauns Ha TpeTn cybctpat — B 3 oT 3
cny4yas (100%).

YcnoxHeHust ca peructpupanu B 10 npouenypu
(1%) — 2 cbpaeyHn TamnoHaawn, 1 nepukapgeH us-
nue, 1 Tpombo3a Ha demopanHa apTepust Ha MyHK-
LMOHHOTO MACTO, 1 MHrBMHANeH xematom, 2 criyvasi

2019

arrhythmia substrate within the same procedure was
performed in 98 cases (9.5%) — most often ablation of
the cavotricuspid isthmus (Fig. 3). Ablation of a third
arrhythmia substrate was undertaken in only 3 proce-
dures (0.3%).

Acute intraprocedural success with respect to the
primary diagnosis was achieved in 1019 ablations
(98.6%). In case of ablation of the second substrate
acute success was achieved in 97 out of 98 procedures
(99%), and in case of ablation of a third substrate — in
3 out of 3 cases (100%).

Complications were reported in 10 procedures
(1%) — 2 cardiac tamponades, 1 pericardial effusion, 1
thrombosis of femoral artery at the puncture site, 1 in-
guinal hematoma, 2 cases of AV block | degree (one of

2020
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®dur. 2. Pasnpegenenne Ha BofewmTe (naHen A — EPDx1) n BTopute (naHen B — EPDx2) enekTpoduanonornyHy anarHosm no roamnu. No ab-
cuucara ca KoaMpaHu pasnuyHuTe AuarHoau, no opavHaTarta — OTHOCUTENHUAT UM aan (%), a uncnata Haf KONMoHKUTe nokaseat abcontoTHUSA
6poit Ha cnyyanTe. KogoseTe o603HavaBat: 2 — NPeACHbPAHO MbXAeHe; 3 — aTUNNYHO NPeACbPAHO TPenTeHe; 4 — TUNMYHO NPeaCbPAHO Tpen-
TeHe, 3aBNCMMO OT KaBOTPUKYCNUAAnHus Nctmyc; 5 — AV HoganHa pueHTpu Taxukapaus/aBonHa AV dusnonorusi; 6 — AV pueHTpu Taxmkapams
C yyacTve Ha JoMbIIHWUTENHa NPOBOAHA BPb3Ka; 7 — NPOBOAHO HapylleHue; 8 — dhokanHa npeacbpaHa Taxukapavs; 9 — MHUM3MOHHA/Makpopu-
eHTPW NpeacbpAHa Taxukapams (pasnuuHa oT npeacbpAHo TpenTeHe); 10 — Taxvkapaus/gonbiHUTENHa Bpb3ka TMn Mahaim; 12 — cuHycoBa
ancdyHkums; 13 — nguonatuyHa kamepHa aputMust; 14 — kamepHa Taxvkapausi, CBbp3aHa C uukaTpukc; 15 — kamepHa npeekcumtaums/WPW

CUHAPOM

Fig. 2. Distribution of primary (panel A— EPDx1) and secondary (panel B — EPDx2) EP diagnoses by years. Different diagnoses are coded on the
abscissa, their share (%) is on the ordinate, numbers above the bars show the absolute number of cases. The codes are: 2 — atrial fibrillation; 3 —
atypical atrial flutter; 4 — typical atrial flutter; 5 — AVNRT/dual AV node physiology; 6 — AVRT; 7 — conduction disorder; 8 — focal atrial tachycardia;
9 — incisional/macroreentrant atrial tachycardia (other than atrial flutter); 10 — Mahaim type tachycardia/fiber; 12 — sinus node dysfunction; 13
— idiopathic ventricular arrhythmia; 14 — scar-related ventricular tachycardia; 15 — ventricular preexcitation/WPW
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®dur. 3. N3ebpLlueHn abnauum no Bogelum (naHen A — Abl1) n BTopu (naHen B — Abl2) enekTpodusnonornynm anartosmn no roguHu. Mo abeum-
caTa ca KogvpaHu pasnuyHuTe abnauum, no opavHaTaTa — OTHOCUTENHUAT UM OsI, @ YicnaTa Haf, KONOoHKMUTe nokassaT abcontoTHust bpor Ha
npouenypvte. KogoseTe o603HayaBar: 2 — NpeAcbpaHO MbxaeHe (M3onaumnst Ha 6enoapobHu BeHn); 3 — aTUNMYHO NpeacbpAHO TpenTeHe; 4
— TUMWUYHO NPeACbPAHO TPenTeHe, 3aBUCKMMO OT KaBOTPUKYCMMAANHMUSA UCTMYyC; 5 — abnaumsa Ha AV cbeauHeHneTo; 6 — AV HopganHa pueHTpu
Taxukapgus/geonHa AV dusmonorust; 7 — AV pueHTpy Taxvkapaus ¢ yyacTue Ha AOMbIHWTENHa npoBoAHa Bpb3ka (Bkn. Mahaim n PJRT);
8 — dhokanHa npeacbpaHa Taxukapams; 9 — MHLM3NOHHA/MaKpOPUEHTPU NpeAcbpAHa Taxmkapams (pasnuyHa oT npeacbpaHo TpenteHe); 10 —
KamepHa Taxukapaus, cBbp3aHa ¢ umkaTpuke; 11 — nguonatnyHa kamepHa aputmusi; 12 — kamepHa npeekcumntauma/WPW cungpowm; 13 — gpyro

Fig. 3. Ablations performed according to primary (pabel A—Abl1) and secondary (panel B — Abl2) EP diagnoses by years. Different ablations are
coded on the abscissa, their share (%) is on the ordinate, the numbers above the bars show the absolute number of cases. The codes are: 2 —
atrial fibrillation (pulmonary vein isolation); 3 — atypical atrial flutter; 4 — typical atrial flutter (cavotricuspid isthmus-dependent); 5 — ablation of the
AV junction; 6 — AVNRT/dual AV node physiology; 7 — AVRT (incl. Mahaim and PJRT); 8 — focal atrial tachycardia; 9 — incisional/macroreentrant
atrial tachycardia (other than atrial flutter); 10 — scar-related ventricular tachycardia; 11 — idiopathic ventricular arrhythmia; 12 — ventricular
preexcitation/WPW; 13 — other

Ha AV 6nok | cT., eanHuaT oT KouTo cbyeTaH ¢ BB, 1 them combined with RBBB), 1 transient AV block 2:1,
npexogeH AV 6nok 2:1, 1 nesnst Ha CMHycoB Bb3en, 1 1 case of sinus node injury, 1 polymorphic ventricular
nonumopdHa KT. tachycardia.

Mpe3 2020 r. e cb3gageHa owe 1 enekTpodusn- In 2020 one more EP laboratory staffed with a
ornornyHa nadopatopusi cbC cepTudmumpaH enekTpo- certified electrophysiologist was established, and so
dM3MOonor, 1 Taka LEeHTPOBETE, BKIHOYEHW B PEMMCTHLPA, the centers included in the registry became five. They
cTaBar net. B Tx ca ussbpLueHn 835 abnaumm npm 508 performed 835 ablations in 508 men (60.8%) and 327
MbXe (60,8%) n 327 xenn (39,2%). CnagbT B 6pos women (39.2%). The decrease in the number of pro-
Ha npouenypute e ¢ 19.2% cnpsmo npegxogHarta ro- cedures was by 19.2% compared to the previous year.
OWHa, KaTo npe3 nepuoga 0 13 mapT ca M3BbPLUEHMU In the period up to March 13, 240 ablations were per-
240 abnaummn (+7.6% cnpsamo cbluMa nepuog Ha npe- formed (+7.6% compared to the same period of the
axopHaTta roguHa). Bb3pacTtoBOoTO pasnpepeneHue e previous year). The age distribution was similar to the
nogobHo Ha npeaxogHaTa roguHa (dwur. 1). CpegHata previous year (Fig. 1). The median age was 60 years
Bb3pacT e 60 roguHn (IQR 48-67.25, 9-86 rog.). Ocem (IQR 48-67.25, 9-86 years). Eight of the patients were
oT naumeHTute (1%) ca Ha Bb3pacTt Ao 18 rognHu. OT- under the age of 18 years (1%). Again, the main part

HOBO OCHOBHUSAT AN OT NpoLleaypuTe € OCbLUECTBEH B of the procedures was performed in the same 3 metro-
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CblMTe 3 CTONMMYHM LIEHTBPA, KaKTo M Npe3 npeaxon-
HaTa roguHa — 796 abnaumm (95.3%).

Mpes 2020 r. ca n3nonseaHu cpegHo 2 (IQR 2-3,
0-4) onarHocTnyHm katetbpa u 1 (IQR 1-1, 1-3) abna-
LMOHEH KaTeTbp Ha npouenypa. WpurmpaH abnauuo-
HeH KaTeTbp e nsnonasaH npu 455 npouenypu (54.5%),
a 6anoHeH kpuokateTbp — B 32 npouenypu (3.8%). Pa-
AVOoMpPEKBEHTHA eHeprus e npunaraHa B 796 npoue-
aypv (95.3%), 3a 6 npouenypu (0.7%) nunceaT AaHHW.
B eguH cnyvan pagmodpekBeHTHaTa abnauns e Cb-
yeTaHa C eTaHonoBa abnauus. EnektpoaHatomuyeH
MenuHr e 6yun OOCTbMEH B 4 LeHTbpa U e U3MNon3BaH
npu 425 abnaumun (50.9%). B 32 npoueaypm (3.8%) e
oTbens3aHo 1M3non3BaHe Ha MHTPakapauanHa exorpa-
dus, a B 2 — NepKyTaHeH TpaHcnepukapgeH 4OCTb.

Btopu enektpodmamonormdyeH cybecrpat e auar-
HocTuumpaH B 175 npouenypu (21%), a Tpetn — B 32
abnaumm (3.8%). PasnpeneneHneto Ha enekTpoumau-
OnorMYyHUTE AMarHo3n € nokasaHo Ha ur. 2 — To ce
3anasea novtu 6e3 npomMsiHa CNpsIMO MNpeaxoaHaTa
roanHa. EguHcTBEHaTa pasnuka e, Ye TUMUYHOTO UC-
TMYC-3aBMCMMO NPEACHPAHO TPENTEHe CTaBa BTopata
Han-yecTta Bogella amarHosa, gokato AV HopanHa-
Ta PUEHTPU Taxumkapausi neko usoctaBa. CbOTBETHO
Han-4eCcTo e NpaBeHa u3onaumsa Ha 6enoapobHu BeHN,
nocnegeaHa oT abnaums Ha KaBOTPUKyCnuganHus uc-
TMyc, AV HofanHa pueHTpu Taxmkapauvs, U Ha nguona-
TMYHa KamepHa aputmus (cur. 3). Hai-yectute BTOPYU
AVarHosm ca TUNNYHO NPeaCcbpPAHO TPenTeHe, aTunuy-
HO nMpeacbpaHo TpenTeHe N NPeACbPAHO MbXAeHe, a
AV HopganHaTta pueHTpu Taxmkapaus nsocrtaesa Ha 4-To
MacTo (dur. 2). Abnauusa Ha BTOpWU apUTMOSIOrMYeH
cybCcTpaT B pamMKuTe Ha cbliaTta npouenypa e Harnpa-
BeHa B 91 cnyyas (10.9%) — 0OTHOBO TOBa Hal-4ecTo €
abnaums Ha KaBOTPUKyCNMAanHUsa UCTMYC 3a TUMUYHO
npeacbpaHo TpenteHe (cur. 3). Abnauusata Ha TpeTu
apuTMOororm4eH cybcTpart, KakTo v npes3 npegxogHata
roAvHa, € U3KITIYEeHNe 1 e HanpaBeHa camo B 3 crny-
yas (0.4%). Habnogasa ce oT4eTNIMBO HaManeHue Ha
abnaummTe Ha MaHUMECTHN N CKPUTU SOMbIHUTENHU
npoBoAHu Bpb3kn — oT 90 npe3 2019 . Ha 57 npe3 2020
r. (=37%), n Ha AV HofanHa pUeHTpu Taxnkapaus — ot
224 npe3 2019 . Ha 163 npe3 2020 r. (-27.3%).

HenocpencteeH MHTpanpoueaypeH ycrex no OTHoLLe-
HMe Ha OCHOBHaTa AuarHo3a e nocturHat B 823 abnauym
(98.6%). NMpn abnaums Ha BTOpW cybCTpaT HENOCPEACTBEH
ycnex e nocturHat B 87 ot 91 cnyyas (95.6%), a npy abna-
ums Ha TpeTun cybeTpar — B 2 ot 3 cnyyas (66.7%).

YcnoxHeHna ca peructpupaHn B 12 npouenypu
(1.4%) — 2 cbpaeyHn TamnoHaaw, 5 nepukapoHA U3nu-
Ba, 2 Xxematoma Ha NyHKUMOHHO MSCTO, 1 AncdyHKUMS
Ha nencmenkbpeH enekTpog, 1 criydanm Ha BrOLLEHO
CynpaxucoBo MpoBexaaHe (HeyTOYHEHO), 1 HeyTOYHEH
AV 6nok, 1 AV 6nok 1 cT., 1 Texka BarycoBa peakuusi ¢
XWNOTOHWSA, BpagmacucTonus n npexogHa ST-eneBaums.

politan centers as in the previous year — 796 ablations
(95.3%).

In 2020 a median of 2 (IQR 2-3, 0-4) diagnostic
catheters and 1 (IQR 1-1, 1-3) ablation catheter were
used per procedure. Irrigated ablation catheter was
used in 455 procedures (54.5%), cryoballoon — in 32
procedures (3.8%). Radiofrequency was used in 796
procedures (95.3%). Data was missing for 6 proce-
dures (0.7%). In 1 case radiofrequency was combined
with ethanol ablation. EAM was available in 4 centers
and was used in 425 ablations (50.9%). The use of in-
tracardiac ultrasound was reported in 32 procedures
(3.8%). Percutaneous transpericardial approach was
reported in 2 procedures.

A second EP substrate was demonstrated in 175
procedures (21%), and a third —in 32 ablations (3.8%).
The distribution of EP diagnoses is shown in Fig. 2 — it
remained almost unchanged compared to the previ-
ous year. The only difference was that typical cavo-
tricuspid isthmus-dependent atrial flutter became the
second most common leading diagnosis while AVNRT
lagged slightly behind. Accordingly, pulmonary vein
isolation was most commonly performed, followed
by ablation of the cavotricuspid isthmus, AVNRT, and
idiopathic ventricular arrhythmias (Fig. 3). The most
common second diagnoses were typical atrial flutter,
atypical atrial flutter, and atrial fibrillation, while AVN-
RT lagged behind in 4th place (Fig. 2). Ablation of
a second arrhythmia substrate within the same pro-
cedure was performed in 91 cases (10.9%) — again,
most often this was ablation of the cavotricuspid isth-
mus for typical atrial flutter (Fig. 3). Ablation of a third
arrhythmia substrate, as in the previous year, was an
exception and was performed in only 3 cases (0.4%).
There was a clear decrease in the number of abla-
tions of manifest and concealed accessory pathways
—from 90 in 2019 to 57 in 2020 (—-37%), and of AVNRT
— from 224 in 2019 to 163 in 2020 (-27.3%).

Acute intraprocedural success with regard to the
primary diagnosis was achieved in 823 ablations
(98.6%). In case of ablation of a second substrate
acute success was achieved in 87 out of 91 cases
(95.6%), and in ablation of a third substrate — in 2 of
3 cases (66.7%).

Complications were reported in 12 procedures
(1.4%) — 2 cardiac tamponades, 5 pericardial effusions,
2 puncture site hematomas, 1 dysfunction of a pace-
maker lead, 1 case of impaired supraHisian conduction
(unspecified), 1 AV block | degree, 1 unspecified AV
block, 1 severe vagal reaction with hypotension, brady-
asystole and transient ST-elevation.
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OBCBXAOAHE

OcHoBHaTa Haxogka B HacTosilwmsi ob3op e, 4e
Obnrapckara MHBasvBHa enekTpodun3nonoria crnensa
[0CTa TSICHO eBPONEenckuTe TEHAEHUUN MO BUAA Ha U3-
BbpLUEHMTe abnaumm, HO n3ocTtasa no 6pos nm.

OTHOCUTENHWAT 4AN Ha NegmaTpuyHMTe abnauum e
okono 1% un e gocta 6nNU3bk 40 AOKNaABaHUSA B UCMaH-
Ckusl abnauMoHeH pPerncTbp — €4UHCTBEHUST, B KONTO
N3pUYHO ce nocoysart neamaTpudHuTe npouenypu [10].

CpepHusaTt 6por Ha gnarHoCTuyHWUTE kateTtpu B 1
npoueaypa e 2, Ho Bapvpa B 40CTa LUMPOKN FPaHnLIN,
KOeTo e 06siCHUMO — HanpuMep abnauuaTa Ha AV Cb-
€OWHEHNETO NPU NaUMEHT C UMMITAHTMPaH NOCTOSIHEH
nercMerikbp Moxe a ce OCbLlecTBU 6e3 n3nonssaHe
Ha AMarHocTMYeH KaTeTbp, AOKATO 3a HagkaMepHu
Taxvkapgum OOMKHOBEHO ce M3non3ear 3 KaTeTbpa
(vakap ga ce HabniogaBaT MeXOYMHCTUTYLMOHAMHU
Bapuauum). CpegHo B 1 nmpouenypa € manonssaH 1
abnauMoHeH KaTeTbp — TOBa O3Ha4yaBa, Ye BEpPOSTHO
noBeye OT edVH KaTeTbp Ce M3Mon3ea caMmo npu abna-
LM Ha 2 pasnuyHu cybcTpaTta B ABEe pasnnyHu KyXUHMU,
KOETO, KakTo beLle NocoveHo, ce criyyBa OTHOCUTENHO
psigko. EnektpoaHatoMmyeH MenuHr ce nsnonsea py-
TUHHO — NPMONM3MTENHO B MOMOBMHATa NpoLleaypu, ¢
neko HapacTBaHe npe3 BTopara roguHa. CbLLOTO BaXu
N 33 M3MNON3BaHETO Ha UPUrMpaHK KaTeTpu, KOMTO ce
nsnonsesat B mManko Hag 50% ot abnaumute 1 npu
KOUTO CbLUO ce oTyuTa neko yesenunyeHne. OBUkKHoBe-
HO vpurMpaHata abnauums ce cbyeTaBa C enekTpoa-
HaTOMWYEH MEMWHI MPU KOMMIEKCHN apUTMOMOrMYHM
cybcTpaTtn, mopaam KOeTo ABaTa nokasatens ca Jocra
onuskn. Pasbupa ce, npurmpaHa abnaunsa moxe ga ce
NPUNOXKN U CaMOCTOATENHO, KOETO 0BACHABA 3aLLo TA
BCE MNak € C Mariko Mo-BUCOK AN ClpsAMO npouenypu-
Te C enekTpoaHaTtoMmyeH MenuHr. OTHOCUTENHUAT AN
Ha KpuoabnauuuTe npe3 BTOpaTa rogvMHa HapacTsa
NoYTM YETUPUKPATHO, HO aBCONIOTHOTO YBENUYEHNE €
Hapj LeCTKpaTHO 1 TO B YCNOBUATa Ha cnaj Ha obLims
roguweH 6pon npoueaypu. AbcontoTHUAT Bpon kpuoa-
onauumn obave NpoabIKkaBa 4a € HUCHK, Ha-BEPOSTHO
nopaau nunca Ha nbiHa penmbypcaumsa n Heobxoam-
MOCT OT 3HauuTernHo gonnaiwiaHe ot naumeHTtute. OT-
ynUTa ce MoYTM yOBOSIBAHE Ha U3MON3BaHETO Ha UHTpa-
KapguanHa exorpadusa, mMakap uuicnarta ga octaear
HWCKMX, BEPOSATHO OTHOBO Nopaan (hMHaHCOBU NMPUYUHMN.

OTHOCUTENHUAT OSN Ha pasnuyHuUTe enekTpodu-
3MOMOrMYHM AMarHo3un, pecrnekTUBHO N3BbPLLEHN abna-
LUun, e MHoro 6nmsbk 4o To3u B Apyrn permctpu [10-
12]. HezaBucumo, Ye B noHe 1 Ha Bcekn 5 npouenypu
ce guarHoctuumpa 1 BTopa aputMus, abnaumsi Ha Tasm
apuTMnsi ce OCbLLEeCTBSIBa NPUBNIM3UTENHO B NOSOBU-
HaTa criyyaun — BEpOATHO KoraTo aputmuaTta e buna go-
KyMEeHTMpaHa npegsapuTenHoO OCBEH OCHOBHATa Unu e
funa npogbmkUTENHa U/Mnn Bb3NPOU3BOANMO Bb3HU-

DiscussIiON

The main finding of this study is that the Bulgarian
invasive electrophysiology follows quite closely the Eu-
ropean tendencies in the type of performed ablations,
but lags behind in terms of volume.

The proportion of pediatric ablations is about 1%
and is quite close to that reported in the Spanish abla-
tion registry — the only one that explicitly reports pedi-
atric procedures [10].

The median number of diagnostic catheters in
a single procedure is 2, but varies widely, which is
easily understandable — for example the ablation of
the AV junction in a patient with an implanted perma-
nent pacemaker can be performed without the use
of a diagnostic catheter, while for a supraventricular
tachycardia usually 3 catheters are used (although
interinstitutional variations are observed). The me-
dian number of ablation catheters per procedure is
one — this means that probably more than 1 catheter
is used only for ablation of 2 different arrhythmias in
2 different chambers, which, as mentioned, was rel-
atively rare. EAM was used routinely — approximate-
ly in half of the procedures, with a slight increase
during the second year. The same applies to the use
of irrigated catheters which were used in just over
50% of ablations and also showed a slight increase.
Irrigated ablation is usually combined with EAM in
complex arrhythmia substrates, which is why these
two indicators were quite close. Of course, irrigated
ablation can also be applied independently, which
explains why it still had a slightly higher rate com-
pared to EAM procedures. The proportion of cryoab-
lations in the second year increased almost fourfold,
but the absolute increase was more than sixfold in
the context of a decline in the total annual number
of procedures. However, the absolute number of
cryoablations is still low, most probably due to the
lack of complete reimbursement and necessity for
substantial co-payment by the patients. There has
been an almost doubling of the use of intracardiac
echography, although the numbers remained low,
probably again for financial reasons.

The proportion of the various EP diagnoses, re-
spectively ablations performed, was very close to that
in other registries [10-12]. Although a second arrhyth-
mia was diagnosed in at least 1 in 5 procedures, abla-
tion of this arrhythmia was undertaken in approximately
half of the cases — probably when the arrhythmia had
been documented previously besides the main one, or
had been sustained, and/or was reproducibly inducible.
A third substrate was found very rarely and ablation in
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kBawa. TpeTu cybcTpaTt ce yCTaHOBABA MHOIM0O psigko,
a abrnauumsa B Tesu criyyam ce npaBu MO U3KIOYEHUE.
CnepoBaTenHo MHTpanpouedypHaTa OLeHKa Ha Knu-
HUYHaTa 3HAYMMOCT Ha OOMbIHUTENHUTE HAXOOKM €
cepuo3Ha 1 He ce noaxoxaa 6e3pa3bopHO KbM ONUTH
3a eNnMMUHNPaHe Ha BCEKU apuTMOSOrMyeH cyberpar.

OueBMOHO € OTpaXeHWeTo Ha naHaemusita ot
COVID-19 Bbpxy obema Ha geviHocTtTa npe3 2020 r. o
0051BIBAHETO Ha M3BbHPEOHO MONOXEHME U NpekpaTs-
BaHETO Ha NnaHoBaTa onepaTnBHa AerHoOCT Ha 13 mapT
2020 r. BCbLUHOCT Ce oTuuTa HapacTBaHe ¢ nodtn 8%
Ha Oposi Ha M3BbpLUEHNTE abnaumu. foguWHUAT cnag
oT noytn 20% cnepoBaTenHo € OCbLLECTBEH U3LSAMNO B
cnefpalmMTe Meceum U eguHCTBeHaTa Bb3MOXHa Mpu-
YMHa € UMEHHO NnaHaeMuyHaTa obcTaHoBka. TpsioBa
obaye ga otbenexum, Ye ocobeHo n3paseHnsaT cnaja B
Oposi Ha abnauunte Ha AV HoganHa pUeHTpU Taxukap-
ans u AV pueHTpu Taxmkapams He e yHKLMS caMo Ha
nangemuaTa. Te HamansaeaT NPOrpecunBHO, 3aLlOTO ce
AbIvkaT Ha BpoAeH cybcTpart, ¢ OTHOCUTENHO KOHCTaHT-
Ha n Hucka 3abonesaemMocT. CbLUEBPEMEHHO MPU MHO-
ro ot Tesu nauueHTn npes nocnegHute Hag 20 rognHx
Oelue HanpaBeHa abnaumsa 1 ToBa JoBee 4O 0CE3aeEMO
HamaneHue Ha abcomntoTHMSA v 6po. To3n heHoMEH e
Nno3HaT B €BPOMENCKUTE CTPaHU C pa3BuTa enekTpodu-
31050rvs, Kb4eTo OTAaBHa ce HabniogaBa M3MecTBaHe
KbM MO-KOMMIEKCHN apuUTMOSOrMyHu cybecTpatn kato
NPeacbpAHO MbXOEHE U KAMEPHU apUTMUN.

YCnoXxHeHusiTa ca BnevaTtnsiallo Manko, a BUabT
UM e obryaeH 3a eneKkTpor3nOoNorMyHM NpoLesypu
[10-13] — BOQELWM ca neprkapgHUTE N3NMBU U Cbpaey-
HW TamnoHaaw, cneasaHy OT NPOBOAHM HapyLUeHUs Ha
HMBO AV Bb3en M YCIOXHEHUA OT CbAOBUS OOCTbI.
BeposaTHO 4ecToTaTa Ha YCNOXHEHUATa e nogueHeHa
nopaam 3agb/MKUTENHOTO AOKITa[BaHE CaMo Ha MHTpa-
NpoLEeAYPHNTE YCIOXHEHNS.

OrPAHUYEHUSA

MoTeHuManeH npobnemM, TUNMYEH 3a BCUYKU Pernc-
TPV, € KOPEKTHOTO BbBEXAaHEe Ha U3XoaHUTe AaHHu. He
€ Bb3MOXXHO [la Ce OCbLLEeCTBM NpoBepKa Ha JaHHWTe U
ce pasumTa Ha JOBPOCHBECTHOCTTA Ha yYacTHMUMTE B
perMcTbpa. Bbnpeku MakcMmarnHo yrieCHEHOTO BbBEX-
JaHe Ha JaHHW, Bb3MOXHO e Aa ce n3bepe HenpasBuiHa
onuusi, KOSTO Ja ocTaHe HesabernssaHa U CbOTBETHO
Hekopurmpara. MNpeasua Obarvs onuT C M3MOJSI3BaHETO
Ha perucTbpa ToBa e criabo BEpOSTHO 1 efBa 1 MoXe
[a gosefe A0 OONOBMMO U3KPYBSIBaHe Ha pesynTtaTuTe.

PernctbpbT OTYMTa CaMoO HEMoCcpeacTBEHUS pe-
3ynTaT oT abrnauusita, HO He W AbITOCPOYHMTE pe-
3ynTatv v peumaveu. Te moraT Aa 6baat ycTaHOBEHU
camo npu npocregsisaHe, KOETO M3nn3a U3BbH 0bXxBa-
Ta 1 uenuTe Ha perucTbpa. CbLIOTO BaXu U 3a YCIOX-
HeHusATa — PerncTbpbT OTpassiBa camo MHTpanpoLeny-
PHUTE YCMOXHEHUS.

these cases was performed as an exception. There-
fore, the intraprocedural assessment of the clinical sig-
nificance of the additional findings was meticulous and
attempts at eliminating any arrhythmia substrate were
not indiscriminate.

The impact of the COVID-19 pandemic on
the number of ablations in 2020 is obvious. Un-
til a state of emergency was declared and a ban
on the planned operations imposed on March 13
2020, there was actually an increase of almost 8%
in the number of ablations. The annual decline of
almost 20% was therefore accumulated over the
next months and the only possible reason was the
pandemic. However, it should be noted that the
particularly pronounced decrease in the number of
ablations of AVNRT and AVRT is not a function of
the pandemic alone. These tachycardias decrease
progressively because they are due to an innate
substrate occurring relatively constantly and infre-
quently. At the same time many of these patients
have undergone ablation in the last 25 years and
this has led to a significant reduction in their abso-
lute number. This phenomenon is already known to
European countries with advanced electrophysiolo-
gy, where there has long been a shift to more com-
plex arrhythmia substrates such as atrial fibrillation
and ventricular arrhythmias.

Complications were impressively rare and of
a type common to EP procedures [10-13] — cardi-
ac tamponades and pericardial effusions were most
common, followed by impaired AV nodal conduction
and complications related to the vascular access. The
rate of complications is probably underestimated due
to the mandatory reporting of intraprocedural compli-
cations only.

LIMITATIONS

A potential limitation, intrinsic to all registries, is the
correct input of the source data. It is not possible to
verify the data and one relies on the good faith of the
participants. Despite the maximum ease of data entry,
it is still possible to choose a wrong option from the
drop-down menus, which will go unnoticed and there-
fore uncorrected. Given the long experience with the
use of the registry, this is unlikely and can hardly lead
to a noticeable distortion of the results.

The registry reports only the acute result of the ab-
lation, but not the long-term results and recurrences.
They can only be established by follow-up that goes
beyond the scope and purpose of the registry. The
same applies to complications — the registry reports
only the intraprocedural ones.
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PernctbpbT He oTpassBa M3pUYHO M3MOM3BaHETO
Ha cneundunyHn KateTpu (Hanp. abnaumoHHM KaTeTpu
CbC CEH30p 3a HaTWUCK, ONarHOCTUYHM KaTeTpu 3a BU-
COKOMMBbTHOCTEH MENWHN, KaTeTpu-TpaHcalcepy 3a
WHTpakapaunanHa exorpadusi, ynpaensemu UHTPOLH-
cepw), HUTO AOMbIHUTENHWTE npeanpouenypHu o06-
pa3Hu uscrnenBaHus, KOUTO B MHOTO criydaun ca abco-
MNOTHO HeobxooumMKU 1 B HeEMarnko Abpxasu B EBpona
1 MO cBeTa ca cTaHgapT (Hanp. MynTUOAETEKTOPHa KOM-
NTbpPHa TOMOrpaduns UMM MarHUTHO-PE30HAHCHO U3-
crnegBaHe Ha CbpLETO C KOHTPAcT).

Bbnpekn u3bpoeHnTe OrpaHUyeHns perucTbpbT
AaBa To4Ha NpeAcTasa 3a Buaa 1 obema Ha AenHoCTTa,
KOATO Ce WU3BbpLUBA B EreKTPOdM3NONOrMYHUTE LiEH-
TpoBe B HaumoHarneH mawab. CbLuo Taka, perucTbpbT
[AaBa 1 OpVeHTMPOBbYHA NpeacTasa 3a Buaa 1 obema Ha
OCHOBHUSI crieundmnyeH KOHCYMaTuB, U3MOMN3BaH B exe-
OHeBHaTa enekTpodnsnonormyHa npakTmka B bbnrapus.

3AKNIOYEHUE

HaunoHanHuaT pernctbp nNo enekTpodunanonorms
BG-EPHY BkntoyBa CUCTEMHO U HEMPEKbCHATO OC-
HOBHWM [aHHM 3a CbpAeyHuUTe abnaumu, N3BbLPLLBAHU
B cTpaHaTa. To3u nbpBM 0030p Ha MpeacTaBUTENHU
HauMOHanHu gaHHn 3a obema 1 Buaa Ha KaTeTbpHUTE
abnaumm Ha cbpaevHn apuTmum B Bbnrapusa nokassa
YecToTa Ha pas3NUYHUTE apuTMUM U CTPYKTypa Ha gen-
HOCTTa, CXOAHAa C Ta3uW B APYrM €BPOMENCKN CTpaHMu.
BposaT Ha n3BbpLUeHNTE abnauun obave e No-HUCHK, a
npes BTopaTta rogMHa Hamanssa AOMbIHUTENHO C NoY-
™1 20% B sicHa Bpb3ka ¢ naHgemusaTa ot COVID-19.

The registry does not explicitly reflect the use
of specific catheters (e.g., contact force catheters,
high density mapping catheters, ICE catheters,
steerable sheaths), nor the additional preprocedur-
al imaging that is necessary in many cases and that
in many countries in Europe and around the world
is standard (e.g., contrast-enhanced cardiac multi-
detector computed tomography or magnetic reso-
nance imaging).

Despite the above-mentioned limitations the regis-
try presents a precise picture of the type and number
of ablations performed in EP centers nationwide. Also,
the registry gives an approximate idea of the type and
numbers of the main specific consumables used in ev-
eryday EP practice in Bulgaria.

CONCLUSION

The national EP registry BG-EPHY includes sys-
tematically and continuously basic data on cardiac
ablations performed in the country. This first review
of representative national data on the number and
type of catheter ablations of cardiac arrhythmias in
Bulgaria shows a rate of different arrhythmias and
type of ablations similar to that in other European
countries. However, the number of ablations is lower
and during the second year it decreased further by
almost 20% in clear association with the COVID-19
pandemic.
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