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0630pbT NpeacTaBs AaHHM OT HaLMOHAMNHNS eNnekTpoHeH pernctbp BG-EPHY 3a enekTpodhmsnonornyHuTe KaTeTbpHH
abnauuv npes 2023 roauHa. MaTepuan u metoau. EfHoroanwHa n3sagka ot peructbpa BG-EPHY e npoyyeHa peTpoc-
NEKTUBHO. peaCcTaBeHu ca pasnpeeneHne Ha naLuMeHTUTe no Nos 1 Bb3pacT, Opoii npoLieaypy, YeCToTa Ha U3Mnon3Ba-
He Ha enekTpoaHaTomMuyeH menuHr (EAM), vpurupaHa abnauus v kpuoabnauus, YecTota Ha enekTpoduanonorniHuTe
AMarHo3un, HeMoCPeACTBEH YCneX, MHTpanpoLesypHn yenoxHerus. Pesyntatu. Mpes 2023 r. B 4eBeT enekTpodmsmnono-
MMYHN LieHTbpa ca n3ebplieHn 2021 abnauum npu 1309 mbxe (61.8%) n 807 xeHu, Bkn. 20 naumeHTH Ha Bb3pacT < 18
rog. (1%). EAM e nanonasaH B 941 abnauum (46.6%), upurvpaH katetbp — B 1121 (55.5%), kprokateTsp — B 420 (20.8%),
WHTpakapamanHa exorpadus — B 43 (2.1%). Hait-4ecTo e npaBeHa nsonaums Ha 6enoapobHu Bexm (46.4%), cneasaHa ot
abnaums Ha AV HopanHa pueHTpu Taxukapavs (16.3%) u TunuyHo NpeacbpaHo TpenteHe (15.2%). HenocpeacteHusT
ycnex e Hag 98%, a uHTpanpoLeaypHUTE YCNoXHeHUs — nog 2%. 3akntoyeHue. HauuoHanHWaT peructsp no enekTpo-
h13NONOrS BKITKOYBA CUCTEMHO M HEMPEKBCHATO OCHOBHU AaHHM 3a abnauuute Ha CbpAeYHN apUTMUK, U3BBPLUBAHN B
cTpaHaTta. Cnep kpas Ha naHgemusita ot COVID-19, npe3 2023 roguHa ce oT4nTa yBENNYEHME B OPOsi Ha N3BLPLLEHUTE
abnauum cnpsmo npeaxoaHaTa roAnHa, Ho C Marko No-HUCHK TEMN CMPSAMO NPeaxoaHUs Aoknag oT peructbpa. CTpyk-
TypaTa Ha ferHoCTTa Ce 3anasBa CnpsiMo NpeaxoaHaTa roguHa. HenocpeacTBEHWSAT NpoLesypeH yCrex e MHOMO BUCOK,
a MHTpanpoLeaypHUTE YCIOXKHEHUS — MHOTO PeaKH.

MHBa3VBHa eJ'IeKTpOCbVISVIOJ'IOI'VIFI, KaTeTbpHa a6nauvm, €MeKTPOaHaTOMUYEH MEMNWUHT, Kpmoa6nau,vm, HalWOHaneH perncTop
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This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in
2023. Material and methods. This is a retrospective study of a full one-year sample of the BG-EPHY registry. Sex and
age distribution of the patients, number of ablations, use of electroanatomic mapping (EAM), irrigated and cryoablations,
distribution of different types of arrhythmias, acute procedural success, and complications are presented. Results. In
2023 nine EP centers performed 2021 ablations in 1309 men (61.8%) and 807 women, incl. 20 ablations in pediatric
patients (1%). EAM was used in 941 procedures (46.6%), irrigated-tip catheter — in 1121 (55.5%), cryocatheter — in 420
(20.8%), and intracardiac echocardiography — in 43 (2.1%). The most frequently performed ablation was pulmonary vein
isolation (46.4%), followed by ablation for AV nodal reentrant tachycardia (16.3%) and typical atrial flutter (15.2%). The
acute success was over 98%, while intraprocedural complications were less than 2%. Conclusion. The national registry
of electrophysiology collects systematically and continuously basic data on all ablations of cardiac arrhythmias performed in
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the country. In 2023, after the end of the COVID-19 pandemic, the number of ablations increased compared to 2022, but
at a slightly slower rate. Distribution of EP procedure types was similar to previous years. Acute success was very high,
while intraprocedural complications were rare.
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BbLBEOEHUE INTRODUCTION

Ot 2021 r. HauMoHanHusT €eneKkTPOHEH PerncTbp
BG-EPHY exerogHo ny6nvkyBa 06006L1eHn AaHHM 3a 13-
BbpLUEHUTE KaTETbPHN abnaunm Ha CbpAEYHN apUTMUK
BbB BCUYKM €NekTpoddn3nonormiHy LeHTpose B bbira-
pus. [locera ca nybnukyBaHn Tpu goknaga, obxsaLuaLim
YyeTupy nopedHn roamhHu [1-3]. PernctbpbT ocurypsisa
MbIHa Y TOMHa MHAOPMaLUMS 3a AercTBamTe Cbobpas-
HO M3WCKBaHUsITa Ha HaumoHanHwata 3apaBHOOCUMIYpU-
TenHa kaca (H30K) enekTpodranonormiHmn LeHTpoBe U
N3BbPLLEHUTE B TAX KaTeTbpHU abrnaumu u enekTpodu-
31ONOMMYHM U3CNeABaHKs 1 NO3BOMsIBa Aa ce npocneamn
exerogHarta AvHaMyvKa Ha Buga 1 6pos Ha enekTpocusm-
ONOrMYHUTE NPOLIEAYPY B HAUMOHarneH mawab.

Llenta Ha HacTosLWMS YeTBbPTU NopedeH Joknag
e Ja ce npeacTaBAT OPOAT M BUABT Ha U3BbPLUEHU-
Te enekTpodn3MoNorMyHn UHTEpBeHUUN B Bbnrapus
npe3 2023 r. n 4a ce CpaBHAT OCHOBHUTE NokasaTenu ¢
npegxogHata roguHa.

MATEPUAN U METOOMU

MogpoBHOCTN OTHOCHO Cb34ABAHETO M HayMHa Ha
pabota C permctbpa ca W3MOXeHU B npeauHu ny6-
nukauun [1, 2]. PernctbpbT OT4YMTa BCUYKMA MHBA3UBHU
€enekTpom3nNoNorMiHn  npouenypy (OMarHOCTUYHU U
abnaumnoHHM), OCBHLLECTBEHN CMOPEL U3UCKBAHMATA Ha
H3OK. [Joctbn OO Hero mmar camo Kapauorosn CbeC
cepTudumKar no nHBasmBHa enekTpodumanonorus. Abna-
LMOHHM npolenypu moraTt ga 6baat BbBeXaaHu caMmo
OT enekTpodun3nono3n ¢ ekcrnepteH ceptudukar. 3a-
OBbIDKUTENHN 3a NoMbIiBaHe ca Aemorpad)ckm nokasare-
nv, npeaBapuTenHa KIMHUKO-enekTpokapauorpadcka
amarHosa, 6por 1 BMA Ha U3MNON3BaHUTE abraunoHHU
KaTeTpu, M3MNON3BaHe Ha eneKkTpoaHaTOMUYEH MEMUHT
(EAM), nponsBegeHune ,go3a-nnowy’, enekrpocunanono-
MYHa guarHosa, HermocpeacTBeH pesyntar oT abnaum-
ATa, Bb3HWKBAHE Ha WUHTPANPOLEAYPHU YCIOXHEHUS U
3aknoveHve. Morat ga 6baart m3bvpaHu 15 enektpo-
PU3NONOMMYHN JnarHo3n CamoCTOATENHO UNN B KOM-
OuHauusa go Tpu. EnektpodusnonornyHuTe auvarHosu
He ca NPOMEHEHN OT npegHuTe roanHu. Bb3MOXHO e
TbPCEHE MO peayLa nokasaTenu caMoCTOATENHO UK B
KOMOMHALUSA, KaKTO M MO KIHYOBU OyMU.

Since 2021, the national electronic registry BG-
EPHY publishes annually summarized data on the
performed catheter ablations of cardiac arrhythmias
in all electrophysiological (EP) centers in Bulgaria.
Three reports covering four consecutive years have
been published so far [1-3]. The registry provides
complete and accurate information on the EP centers
staffed with certified electrophysiologists operating
in accordance with the requirements of the National
Health Insurance Fund (NHIF), catheter ablations and
EP studies performed, and allows to trace the annual
dynamics of the type and number of EP procedures
on a national scale.

The purpose of this fourth consecutive report is to
present the number and type of EP interventions per-
formed in Bulgaria in 2023 and to compare the main
indicators with the previous year.

MATERIAL AND METHODS

Details on the creation and operation of the reg-
istry have been described in previous publications
[1, 2]. The registry encompasses all invasive EP
procedures (diagnostic studies and ablations), per-
formed according to the requirements of NHIF. Ac-
cess to the registry is granted only to cardiologists
with a certificate in invasive electrophysiology. En-
try of ablation procedures is permitted only to elec-
trophysiologists holding an expert-level certificate.
Demographic indicators, preliminary clinical-elec-
trocardiographic diagnosis, number and type of the
ablation catheters used, use of electroanatomic
mapping (EAM), dose-area product, EP diagnosis,
acute ablation result, intraprocedural complications
and text summary of the procedure are mandatory.
Fifteen EP diagnoses can be selected alone or in
combination of up to three. These diagnoses remain
unchanged from the previous years. Search on a
number of indicators and keywords is possible, in-
dividually or in combination.
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3a uenute Ha HacTOALMA Npernes € n3BbpLUeHa
€eKCTpaKkumsl Ha NMbfHWM aHOHMMU3UPAHU OaHHWU OT pe-
rMcTbpa 3a BCUYKM eNekTpodUn3NoNormyHn npouesypu
npes nepunoga 1 sHyapu—31 gekemepu 2023 r.

MpencraBeHn ca pasnpenerneHne Ha naumeHTuTe
no non 1 Bb3pacT, obLL, 6pol npoLeaypuy, AMarHOCTUYHM
enekTpon3nNOoNorMyH1 nscneasaHus, abnauum (obuio
W cnopepq v3nonssaHata eHeprusi — pagnodpekseHTHa
CbC unu 6e3 mpuraums, Unu KpUoeHeprus), npoueaypu
¢ EAM, usnonasaHe Ha nHTpakapauanHa exorpadus u
cneunanHn OuarHOCTUYHWN KaTeTpy 3a BUCOKOMITbTHOC-
TEeH MENWHI, AMarHoCTULMPaHNTe BMOOBE aputMum (Mo
€nekTpodm3NONIOrMYHM ONarHo3n), TpeTUpaHnTe ¢ abna-
umMs apuTMuMn (Mo eneKkTpodm3NONOrMYHM  AUArHo3m),
HEMOCPEACTBEH YCMNEX, MHTPaNpPOLEeaypPHN YCIOXHEHWS.
MpencrtaBeHa e NpomsiHaTa B OTAENHUTE MOKasaTenu
CnpsIMO NpeaxofHaTa roguMHa. 3a npbB MbT, OTKAKTO ce
nyonukyBaT exerogHvuTe OOKNagu OT permcrbpa, BCUY-
KW Taxukapouy € ydactve Ha OOMbIHUTENHa NpoBogHa
Bpb3ka (CKpuTW, MaHudectHu, Tun Mahaim, PJRT) ca
obeavHeHn B egHa rpyna KakTo Mo OTHOLLEHWE Ha erek-
Tpodm3nonormyHaTa guarHosa, Taka v no OTHOLLEHME Ha
abnauusra. lNpuunHata 3a ToBa 06eAMHABaHE €, Ye YacT
OT apuTMUMTE C y4yacTue Ha AOMbIIHUTENHA MPOBOAHA
Bpb3Ka Ca U3KMIOYMTENHO PEOKM M HSMa CMUCHI Aa ce
060cobsBaT B CAMOCTOSATENHM KaTErOpUN.

CTaTnCTNYeCcKMAT aHann3 e M3BbpLUEeH C nporpa-
Ma jamovi v.2.4 (The jamovi project 2023) [4, 5]. U3-
non3BaHu ca LEeCKPUNTUBHU CTATUCTMYECKN METOAMW.
PasnpegeneHneto Ha JaHHUTE e OLEHSIBaHO C TecTa
Ha Shapiro-Wilk n HenpekbCcHaTUTE 4aHHU ca npeacTa-
BEHW KaTo MeamaHa (MHTepkBapTuneH mHtepsan |IQR
25-75%, MUHUMYM — MakcMyM). OTHOCUTENHUAT Asn
€ npeacTaBeH KaTo NPOLEHT.

PE3YNTATH

HanuyHn 3a obpaboTka ce okasaxa AaHHWUTE 3a
obwo 2117 enekTpodU3NONOrMYHN NpoLlesypu, n3-
BbpLUeHun oT 1 aHyapu oo 31 gekemspu 2023 1. B gecet
enekTpom3nonornyHmn LeHTbpa. [1ea oT LeHTpoBeTe
3anovHaxa gevHocT npes3 2023 r. B ocem LeHTbpa Mma
NnoHe efHa cucTema 3a TPUM3MEpPEH eNneKkTpoaHaToMu-
YeH MENWHT, B LIECT LeHTbpa € M3noni3BaHa KoH3ona
3a kpuoabnauuun. Tpu OT LEeHTpoBeTe MoraT Aa OChb-
LLeCTBSIBAT UHTpaKapananHa exorpadus.

OT BCMYKM enekTpOodU3MONOrNYHKM npouenypu
96 (4.5%) ca puarHOCTUYHM enekTpPodU3NONornY-
HW nscnefBaHusa 6e3 abnaums (ysenuyveHune ¢ 10.3%
cnpsmo 2022 r.), n3sbpLueHu npu 51 mbxe n 45 xeHu.
Han-yecToTO 3aknoveHne npv OUarHOCTUYHKU npoLie-
aypu e 6uno ,HeratuBHo macnegsaHe* (n = 36, unu
37.5%), nocnegBaHo OT ,MPOBOAHO HapylleHne® (n =
17, unn 17.7%) v ,npeacbpaHo MbxaeHe* (n =12, unu
12.5%).

For the purposes of this report an anonymized
full data extraction was done for all EP procedures
within the time frame January 1st — December 31st
2023.

Studied parameters include sex and age distribu-
tion of patients, overall number of procedures, diagnos-
tic EP procedures, ablations (overall and according to
the ablation energy used — radiofrequency with or with-
out irrigation, or cryoenergy), use of EAM and intracar-
diac echography, use of special high-density mapping
diagnostic catheters, different types of arrhythmias
(EP diagnoses), ablated arrhythmias (by EP diagno-
ses), acute success, intraprocedural complications.
The change in individual indicators compared to the
previous year is presented. For the first time since the
registry’s annual reports were published, all tachycar-
dias with accessory pathway involvement (consealed,
manifest, Mahaim type fibers, PJRT) were grouped
together in terms of both EP diagnosis and ablation.
This was done because some of the arrhythmias with
the participation of an accessory pathway are very rare
and it does not make sense to separate them into indi-
vidual categories.

The statistical analysis was carried out with jamovi
v.2.4 (The jamovi project 2023) [4, 5]. Descriptive sta-
tistics were used. Distribution of data was assessed
by the Shapiro-Wilk test and continuous data were
presented as median (interquartile range IQR 25-
75%, min — max). Proportions were presented as per-
centages.

RESuULTS

Data for a total of 2117 EP procedures performed
at ten EP centers between January 1st and Decem-
ber 31st 2023 were available for processing. Two of
the centers started operations in 2023. At eight of the
centers there was at least one system for three-di-
mensional electroanatomical mapping, and at six of
them a cryoablation console was used. Three of the
centers had the possibility to perform intracardiac ul-
trasound.

Of all EP procedures, 96 (4.5%) were only diag-
nostic EP studies (increase by 10.3% compared to
2022), performed in 51 males and 45 females. The
most common finding in these studies was “negative
study” (n = 36 or 37.5%), followed by “conduction dis-
order” (n = 17 or 17.7%), and “atrial fibrillation” (n =
12 or 12.5%).



44

Y. lllaneaHos, M. CmosiHos, K. [JxuHcos

Abnaumute ca 2021 (yBenuyexue ¢ 47.5% cnpsamo
2022 r.) npn 1258 mbxe (62.2%) n 762 xeHun (npu 1 na-
LMEHT OUOMOrMYHUAT MOM HE € MOCOYEH) N Ca U3BbP-
LUEeHW B AEBET OT LEHTPOBETE (B €QUH OT LECETTE LieH-
Tbpa ce NpaBaT caMoO MHUMAEHTHU AMArHOCTUYHM Erek-
TPObU3MONOrMyHN n3cnensaHus). B wect ot gesetTte
LeHTbpa ca ussbpLueHn 96.3% ot Bcuukn abnauum (n =
1945). Bb3pacToBoTO pasnpegeneHne Ha nauneHTuTe e
nokasaHo Ha ¢ur. 1. MegmaHHaTta Bb3pacT Ha nauueH-
TmTe e 62 roamHm (IQR 52-69, 9-89 rog.) (Bb3pacTTa He
€ oTyeTeHa npu 7 naumeHTn). Npn MbXKETE MegmaHaTa
e 61 rogmHn (IQR 52-67, 9-89 roa.), a npu xxeHuTe — 64
rogvHn (IQR 52-71, 10-88 rop.). [lBageceT nauueHTn
(1%) ca 6unn Ha Bb3pacT nog, 18 roguHm cpeldy 15 npes
2022 r. (+ 33.3%). bpoaT Ha abnauunTe, N3BbPLUEHN B
OTAENHUTE LEHTPOBE, € NoKasaH Ha dour. 2.

2022 -

year

2023 4

There were 2021 catheter ablations (47.5% in-
crease compared to 2022), performed in 1258 men
(62.2%) and 762 women (the biological sex of one
patient was not specified) at nine of the EP centers
(one of the ten centers performed only EP studies).
Six of the nine centers performed 96.3% of all abla-
tions (n = 1945). The age distribution of the patients
is shown in Fig. 1. The median age of the patients
was 62 years (IQR 52-69, 9-89 years) (age was not
reported for seven patients). The median age in
men was 61 years (IQR 52-67, 9-89 years), while
in women it was 64 years (IQR 52-71, 10-88 years).
Twenty of the patients (1%) were under 18 years of
age vs. 15 children in 2022 (+33.3%). The number
of ablations performed in the individual centers is
shown on Fig. 2.

dur. 1. B'b3paCTOBO pasnpeneneHne Ha nauneHTuTe no rogu-
HW. Bcsika Xopu3oHTanHa CTbhka CbOTBETCTBA Ha S-roguiueH
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®dur. 2. PasnpegeneHve Ha abnauunTe no LeHTpoBe. YncnaTa Haj KonoHMTe nokaseaT 6posi n3BbpLUeHn abnauny npes rognHata. LieHTsp 7 He
€ NokasaH, Thbil KaTo U3BbPLLBA CaMO AUATHOCTUYHW ENEKTPO(U3NONOrMYHI NpoLieaypu

Fig. 2. Distribution of ablation procedures across participating centers. Numbers above the bars show the number of ablations for the year.

Center 7 is performing only diagnostic EP procedures and is not shown
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PaguodpekBeHTHa e€HeprMss e u3nonseBaHa B
1600 abnauun (79.2% wnm pbcT ¢ 28.9% cnpsamo
2022 r.), kpnoeHeprua — B 378 abnaumu (18.7% wnu
pbcT cbC 193% cnpsmo 2022 r.), koMOUHaumsa oT pa-
OnodpekBeHTHa U kpuoeHeprus — B 42 cnyyas (2.1%),
eTaHonoBa abnaumsa — B 1 cnyvai, kombuHaums ot
eTaHornoBa n pagmodpekseHTHa abnaums — B 8 cny-
yaga (0.4%). MNpes roguHaTta HAMa AaHHW 33 HUTO edHa
TpaHcnepukapgHa abnauuws. PasnuyHn BugoBe cne-
LUMryHM KOHCYyMaTMBY 3a abnaums, n3nons3saHu npes
2023 1 2022 r., ca nokasaHu B Tabnuua 1.

B 364 abnaumonHu npoueaypun (18%) ot 2021 . e
OMarHoctvumpaH BTOpM enekTpodu3nornornyeH cyo-
ctpar, a npu 60 (3%) — n TpeTn. PasnpegeneHneTo Ha
OCHOBHUTE U AOMBbIAHUTENHUTE ENEKTPOU3NONOrNYHN
OMarHosu e nokasaHo Ha Tabn. 2 u 4, n e cXofgHo C
MuHanoroguwHoto. Kakto n npe3 2022 r. Han-4yecTtaTa
OCHOBHa AuarHosa e nNpeacbpaHO MbXAeHe, crneaBa-
Ha oT AV HopanHata pueHTpu Taxmkapgusa (AVNRT),
TUMUYHOTO NPeaCHPOHO TPenTeHe, nanonaTUYHNUTE Ka-
MEPHU apUTMUUN U OOMBIHUTENHUTE NPOBOAHUN BPBH3KU.
Mpu neamatpuyHuTe abnauun Har-4yecTarta gmarHosa e
ovna AV pueHTpu Taxmkapaus ¢ ydactme Ha AOMbITHU-
TenHa npoBogHa Bpb3ka (n = 10), cnegeaHa ot AVNRT
(n = 5), dpokanHa npeacbpaHa Taxukapamst (n = 3) u
nguonaTtuyHa KamepHa Taxvkapaums (n = 2).

CbOTBETHO HaN-4eCTO e NpaBeHa n3onauus Ha be-
noapobHu BeHu, nocrnegeaHa oT abnaums Ha AVNRT/
aBoriHa AV dusnonorus, KaBoTpukycnuaaneH UcTMmyc,
nguonatMyHa KamepHa apuTMUs U OOMbIHWUTEMHU
NPOBOAHU BPBL3KK (Tabn. 3).

Kakto n npes 2022 r., Han-4yecTute BTOPU AnarHo-
31 ca TUMUYHO MPEACHPAHO TPenTeHe, npeacbpaHo
MBbXOEHEe, aTUNNYHO NpeacbpaHo TpenteHe, n AVNRT/
nBoriHa AV dusnonorus (tabn. 4).

Radiofrequency energy was used in 1600 abla-
tions (79.2%, increase by 28.9% compared to 2022),
cryoenergy — in 378 ablations (18.7%, increase by
193% compared to 2022), both radiofrequency and
cryoenergy were used in 42 ablations (2.1%), ethanol
ablation was done in one case, both ethanol and radiof-
requency were used in 8 cases (0.4%). Percutaneous
transpericardial approach was not reported in 2023.
Table 1 shows different types of special ablation con-
sumables used in 2023 and 2022.

A second EP substrate was demonstrated in
364 of 2021 ablations (18%), and in 60 cases (3%)
there were three EP substrates. The distribution of
the main and additional EP diagnoses is shown in
Tables 2 and 4 and is similar to previous year. As in
2022, the most common primary diagnosis was atrial
fibrillation, followed by AV nodal reentrant tachycar-
dia (AVNRT), typical atrial flutter, idiopathic ventricu-
lar arrhythmias, and accessory pathways. The most
common diagnosis in pediatric ablations was AV re-
entrant tachycardia (n = 10), followed by AVNRT (n
= 5), focal atrial tachycardia (n = 3), and idiopathic
ventricular tachycardia (n = 2).

Accordingly, pulmonary vein isolation was the most
commonly performed ablation, followed by ablation of
AVNRT/dual AV nodal physiology, cavotricuspid isth-
mus ablation, ablation for idiopathic ventricular arrhyth-
mia, and ablation of accessory pathways (Table 3).

As in 2022 the most common secondary diagno-
ses were typical atrial flutter, atrial fibrillation, atypi-
cal atrial flutter, and AVNRT/dual AV nodal physiology
(Table 4).

Ta6bnuua 1. Usnon3eaH npu abnauum cneundmyeH koHcymatuB // Table 1. Special ablation consumables

2022, n (%) 2023, n (%) MpomsHa // Change (%)
EnekTpoaHaTtomMuyeH MenuHr 746 (54.5%) 941 (46.6%) +26.1
Electroanatomic mapping ' ' '
MpurupaH abnaunoHeH kateTbp o o
Irrigated ablation catheter 814 (59.5%) 1121 (55.5%) 377
KpvokaTteTbp (BKM. 3a chokanHa abnaumsi) o o
Cryocatheter (incl. for focal ablation) 130 (9.5%) 420 (20.8%) 2231
KaTeTbp 3a BUCOKOMITBLTHOCTEH MEMUHT o o
High-density mapping catheter 81(6%) 190 (9.4%) +134.6
WHTpakapananHa exorpadus 33 (2.4%) 43 (2.1%) +30.3
Intracardiac echography ’ ’ '
Ynpaensem uHTpoatocep * o o
Steerable introducer * 42 (3%) 55 (2.7%) +309

* He ca BKIHYEHN ynpasndaemMmnuTe MHTpoArKCcepn 3a 6anoHHa Kpmoaﬁnauwﬂ. Yucnata B Tabnuuarta 3a nocnegHuTe TPpW NokKasaTtensd ca I'IpM6J'II/1-
3UTENHU (33 I'IO,D,pOGHOCTVI BX. pasgenu O6ewxaaHe u OI'paHVNeHMﬂ). B nocnepgHata konoHa Ha Tasu 1 BCUYKM OCcTaHanv Tabnuum e nokasaHa

npomaHaTta B abcontoTHUTE CTOMHOCTH.

* steerable introducers for balloon cryoablation not included. The numbers and percentages of the last 3 parameters are approximate (see
Discussion and Limitations for details). The last column of this and all other tables shows the change of the absolute numbers.
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Ta6nuua 2. Bogewm enektpodn3nonormyHu auarHosu npu abnaums // Table 2. Main EP diagnoses in ablation procedures

2022, n (%)

2023, n (%)

MpowmsHa // Change (%)

Scar-related ventricular tachycardia

MpencbpaHo mbxaeHe // Atrial fibrillation 617 (45) 1015 (50.2) +64.5
MpeacvpaHo TpenTteHe — atunuyHo // Atrial flutter — atypical 42 (3.1) 55 (2.7) +31
MpeacbpaHo TpenTteHe — TunuyHo // Atrial flutter — typical 227 (16.6) | 310 (15.3) +36.6
AV HopanHa pueHTpu Taxvkapaus // AV nodal reentrant tachycardia 254 (18.5) | 330 (16.3) +29.9
HonbnHutenHn nposoaHn Bpb3kK // Accessory pathways 81 (5.9) 90 (4.5) +11
MpoBogHo HapyLwerue // Conduction disorder 2(0.1) 5(0.2) +250
dokanHa npeacbpaHa Taxvkapaus // Focal atrial tachycardia 49 (3.6) 70 (3.5) +42.9
V|HI..I,V.I3VIOHHa/MaKp0pllleHTpVI NpeAChpAHa Taxvkapas 1(0.1) 4(02) +400
Incisional/macroreentrant atrial tachycardia

CuHycoBa 6onect // Sinus node disease 2(0.1) 11 (0.5) +550
KamepHa aputmust — nauonatuyna // Ventricular arrhythmia — idiopathic 76 (5.5) 106 (5.2) +39.5
KamepHa Taxukapaus, cBbp3aHa ¢ LMKaTpUKC 19 (1.4) 25 (1.2) +316

Ta6bnuua 3. A6nauum no Bogewum anarHosu // Table 3. Ablations by main EP diagnoses

2022, n (%)

2023, n (%)

MpomsHa // Change (%)

MpencepaHo mbxaeHe (PVI) // Atrial fibrillation (PVI) 550 (40.1) 937 (46.4) +70.4
MpeacvpaHo TpenTteHe — atunuyHo // Atrial flutter — atypical 34 (2.5) 54 (2.7) +58.8
[MpeacwpaHo TpenteHe — TunuyHo // Atrial flutter — typical 229 (16.7) 308 (15.2) +34.5
AV HopanHa pueHTpu Taxukapgus // AV nodal reentrant tachycardia 253 (18.5) 330 (16.3) +30.4
HonbnHutenHun npoBoaHn Bpb3km // Accessory pathways 82 (6) 90 (4.5) +9.8
Abnauus Ha AV cbeguHeHuneTo // AV junction 72 (5.3) 81 (4) +12.5
dokanHa npegcbpaHa Taxukapaus // Focal atrial tachycardia 49 (3.6) 70 (3.5) +42.9
V|HI..ll/.I3VIOHHa/MaKpOpI/IeHTpVI .npe,u,c1:p,qHa.Taxvmap,qm;| 1(0.1) 4(0.2) +400
Incisional/macroreentrant atrial tachycardia

Hpyro // Other 6 (0.4) 16 (0.8) +66.7
KamepHa aputmust - ngnonatuyna // Ventricular arrhythmia — idiopathic 75 (5.5) 106 (5.2) +41.3
KamepHa Taxukapaus, cebp3aHa ¢ uukaTtpukc // Scar-related ventricular tachycardia 19 (1.4) 25(1.2) +31.6

PVI — nzonauus Ha 6enogpobHu BeHn — pulmonary vein isolation

Tabnuua 4. Bropu enektpocdmsmonormyHu guardo3u npu aénaums // Table 4. Secondary EP diagnoses

2022, n (%) | 2023, n (%) | MpomsaHna /I Change (%)
MpeacvpaHo mbxaeHe // Atrial fibrillation 32 (2.3) 55 (2.7) +71.9
MpencbpaHo TpenTteHe — atunuyHo // Atrial flutter — atypical 36 (2.6) 50 (2.5) +38.9
MpeacbpaHo TpenTteHe — TunuyHo // Atrial flutter — typical 84 (6.1) 133 (6.6) +58.3
AV HoganHa pueHTpu Taxukapaums // AV nodal reentrant tachycardia 35 (2.6) 47 (2.3) +34.3
HonbnHuTenHn npoBoaHu Bpb3ku // Accessory pathways 6(0.4) 1(0.05) -83
MpoBoaHo HapyLueHune // Conduction disorder 17 (1.2) 29 (1.4) +70.6
dokanHa npeacbpaHa Taxvkapaus // Focal atrial tachycardia 30 (2.2) 32 (1.6) +6.7
NHUM3NOHHa/MaKpOPUEHTPY NPpeaCchbpAHa Taxukapams
Incisional/macroreentrant atrial tachycardia 0 30.1)
CuHycoBa 6onect // Sinus node disease 2(0.1) 8(0.4) +400
KamepHa aputmus - ngnonatuyna // Ventricular arrhythmia — idiopathic 1(0.1) 1 (0.05) 0
e, o e TP 109 | 209
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Abnauus Ha BTOpU apuTMOreHeH cybcTpar B paMKnTe
Ha CblLaTa npoueaypa e npaseHa npu 235 crnydas (11.6%)
cpeluy 168 (12.3%) npes 2022 r. — Han-4ecTo abnauusi Ha
KaBOTpYKyCcnuaanHusi uIctmyc (tabn. 5). Abnauums Ha Tpe-
TV apUTMOreHeH cyocTpar e npeanpuerta B 25 npouenypu
(1.2%) cpewwy 17 npouenypu (1.3%) npes 2022 r.

OTuuTa ce pbCT 1 B KapanoHeBpoabnaunmte — oT-
Kpuxme gaHHu 3a obwo 40 npouenypu. B 16 cnydas
TOBa e Guna eguMHCTBEHaTa Hameca, a B OCTaHanuTe
24 — ponbnHUTENHa, Han-4ecTo B KOHTEKCTa Ha abna-
LUUS Ha NpeacbpaHoO MbXaeHe. 3a cpaBHeHMe — npes3
2022 r. HeBpOMOAYynaummTe ca 6unm 14, oT KOUTO camo
B TPW Cryyasi KaTto eAMHCTBEHa npoueaypa.

HenocpencteeH MHTpanpoLeaypeH ycrex no OTHoLLe-
HWe Ha OcHOBHaTa AguarHosa e ortyeteH B 1995 abnauum
(98.7%). Mpwn abnauus Ha BTOpK 1 TPETU cybCTpaT Heno-
cpencTeeH ycrex e nocturHat B 97% u 84% ot cnyvante
cboteeTHO. B 15 npouenypm (0.74%) He e oTbenssaH Ka-
KbB € HEMOCPEeACTBEHUAT pedynTar oT abnauusTa.

WHTpanpouenypHu YCNOXHEHUs ca perncrpupa-
HU npu 29 abnaumoHHn 1 1 gMarHocTu4Ha npouenypuv
(1.4% cnpsamo 1.2% npes 2022 r.) — napesa Ha gvad-
parmarneH HepB Mpu Kpuousonauus Ha 6enogpobHu
BeHn B 11 cnyyada (2.7% OT BCWUYKM Kpmom3onauun);
neT nepukapgHu usnuea (B 2 criyyas ¢ TammnoHaga u
HeobXoOMMOCT OT nepuKapauoLeHTes3a); NeT NpoBoa-
HW HapyLleHus — Mo 2 criyyas Ha npexodeH nbrieH AV
©nok n Ha AV 6nok 2:1, n eauH MEXaHU4yHO MHOYLU-
paH [Bb; yeTnpun cbOoBM YCNOXHEHUST — 2 XemMaToMa
Ha NYHKUMOHHO MACTO (B 1 criyya ¢ HEBb3MOXHOCT

Ablation of a secondary arrhythmia substrate with-
in the same procedure was performed in 235 cases
(11.6%) vs. 168 (12.3%) in 2022 — most often ablation
of the cavotricuspid isthmus (Table 5). Ablation of a
third arrhythmia substrate was undertaken in 25 proce-
dures (1.2%) vs. 17 cases (1.3%) in 2022.

There is also a growth in cardioneuroablations —
we found data for a total of 40 procedures. In 16 cas-
es, this was the only intervention, and in the remaining
24 this was an adjunctive procedure, most often in the
context of atrial fibrillation ablation. For comparison,
in 2022 there were 14 neuromodulation procedures,
of which in only three cases as the only procedure.

Acute procedural success with respect to the
main diagnosis was achieved in 1995 ablations
(98.7%). In case of ablation of the second and
third substrate acute success was achieved in 97%
and 84% of the attempts, respectively. In 15 cases
(0.74%) it was not reported what the acute result of
the ablation was.

Intraprocedural complications were reported in 29
ablations and in one diagnostic EP study (1.4% vs.
1.2% in 2022) — phrenic nerve palsy during cryoisola-
tion of pulmonary veins in 11 cases (2.7% of all cryoiso-
lations); five pericardial effusions (incl. two pericardi-
al tamponades necessitating pericardiocentesis); five
cases of conduction disturbances — 2 cases of tran-
sient complete AV block, 2 cases of AV block 2:1, one
mechanically provoked RBBB; four vascular complica-
tions — 2 inguinal hematomas (in 1 case with inability

Tabnuua 5. A6nauuu no BTopu anarHosu // Table 5. Ablations by secondary EP diagnoses

2022, n (%) 2023, n (%) MpomsHa // Change (%)
MpeacwpaHoO MbXaeHe
Atrial fibrillation 14.(1) 30(1.5) *114.3
MpeacwbpaHo TpenTeHe — aTUMYHO
Atrial flutter — atypical 21(1.5) 26(1.3) 238
MpeacbpaHo TpenTeHe — TUNUYHO
Atrial flutter — typical 87 (64) 130(6.4) 494
AV HopanHa pyeHTpu Taxukapams
AV nodal reentrant tachycardia 7(05) 10(0.5) 429
[onbrAHWTENHW NPOBOAHU BPb3KU ]
Accessory pathways 6(04) 201 66
MpoBoaHO HapyLlueHne
Conduction disorder 101 1(0.09) 0
PokanHa npeacbpaHa Taxukapams
Focal atrial tachycardia 20(1.5) 2201 +10
MHUM3noHHa/MakpopreHTpY NpeacbpaHa Taxmkapans 0 2(0.1)
Incisional/macroreentrant atrial tachycardia '
Hpyro
Other 2(0.1) 10 (0.5) +500
KamepHa aputmus — ngmonatnyHa
Ventricular arrhythmia — idiopathic 2(0.1) 1(0.05) -50
KamepHa Taxvikapaus, cBbp3aHa C LMKaTpukc 0 1(0.05)
Scar-related ventricular tachycardia ’
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3a BEHO3€eH [OocCTbn), No 1 crnyyan Ha Aucekauusi Ha
unvavHa aptepust U gUcekaumsi Ha KOPOHApPEH CUHYC
0e3 ekcTpaBasupaHe; YeTupu criydasi Ha BasoBarasnHu
peakuun; eOuH cny4var Ha KaMepHO MbXOEHE.

OBCBHXAOAHE

OcHoBHaTa Haxogka B HacTosILLMSA 0630p e, Ye crneq
kpasi Ha naHgemusTa ot COVID-19, npe3 2023 . B bbn-
rapvsi MpoAgbiPkaBa fda Ce OTYATa yBENMYEeHWe Ha u3-
BbpLUEHMTE abraummn 1 Ha OMarHOCTUYHWUTE MpoLeaypw,
Makap M C NO-HUCHK TEMN CMPSIMO MpeaxoAHaTa roguHa.
Bb3MOXHO € HaTpynBaHETO Ha MauMeHTn ¢ Heobxogw-
MU, HO 3abaBeHKn Npoueaypy Mo BpeMe Ha NaH4EMUYHNSA
nepvod, Beve Ja ce HaBakcBa W ToBa Aa € JOBEeNo A0
no-6aBHO HapacTBaHe Ha obema AeliHOCT. 3a yBenuye-
HWETO NPUHOC BEPOSATHO MMAT OLLe ABa (hakTopa: BKITHOY-
BaHETO Ha HOBW LIEHTPOBE, U3MbIIHABALLM M3MCKBAHMATA
Ha H3OK 3a obopyasaHe u kBanuduumMpaHn nekapu c
NPaBOCMOCOBHOCT 3a M3BbpLUBaHe Ha abnaumoHHW Npo-
ueaypu, 1 BbBexgaHe Ha 3arnnawiaHe oT H30OK Ha ka-
TETPU 3@ BUCOKOMITBTHOCTEH MEMWHT 1 3a Kpruoabnauwsi,
KOETO MO3BOMN MO-LUMPOKOTO M3MOM3BaHe Ha Te3n ABa
MeTO4a 1 MM HanpaBy NO-4OCTbIMHM 33 NauUMeHTHTE.

PasnpeneneHneTo Ha nayueHTUTe Mo Nom € NoYTK
0e3 npomsiHa crnpsAMO npegxogHaTta rogvHa, 3anassa
Ce M Bb3pacTOBOTO pasnpeferneHve. YBenuyasa ce
OposAT Ha neguaTpuyHMTe abnauun, HO abconTHUAT
Opoi ocTaBa CpaBHUTENHO Manbk [6].

M3nonssaHeTo Ha cneumanHn KOHCyMaTuBKM e yBe-
NMYEHo cnpsaMo NpeaxoaHaTa roguHa (tabn. 1), makap
B HSIKOW Crydyanm OTHOCUTENMHUAT MM OAN Hamansiea
nopaawu no-ronemusi 6pon abnauyun. EnekrpoaHatomum-
YeH MEMUHI Ce M3MOM3Ba PYTMHHO U Ce OTYMTa PbCT
€ 26%. YBenu4yeHata penmbypcaumns Ha 4acT OT KOH-
cymaTtuBa 3a abrnauuy nosBonu enekTpoaHaToOMUYeH
MENVHI 4a Ce U3MOoNn3Ba M B HAKOM Crlydan Ha HEKOM-
NMEKCHN apuTMUKU C LIEN HamansiBaHe Ha JTbYEBOTO
HaToBapBaHe 3a NauUWEHTUTE W MepcoHana, KoeTo e
CBETOBHA TEHAEHUWsI Mpu enekTpomanonornyHuTe
npoueaypu [7-10]. Mo gaHHM OT Apyrn €BpOMencku
perucTpu obnyanHnSaT oTHocuTeneH gan Ha EAM npu
KOoMMneKkcHn abnauumn e manko Hag 50% [10, 11], HO
BEPOSATHO LUe HapacTHe MnoBeye 3apagv Hamansiea-
HETO Ha NbyeBOTO HatoBapBaHe [10]. M3non3saHeTo
Ha MpUrMpaHn KaTeTpu CbLo HapacTea ¢ novtn 38%.
Hali-ronsimo e yBenmyeHneTo npu kpuoabnauumte — ot
130 npes 2022 r. Ha 420 npe3 2023 r. HesaBucMmo oOT
ToBa pagnodpekBeHTHUTE abnaummn Bce oLle npoabri-
XaBat ga 3aemat noyt 80% OT BCUYKM npoLenypw.
Mo BCsika BEPOSITHOCT AENbT Ha Kpuoabnauunte y Hac
LLle NPOABIKM Aa HapacTBa, ocobeHo npu abnaumaTa
Ha NpeAcbPAHO MbXAEHe, KOETO n3rnexaa e BceobLua
TeHOeHums [12-14]. Cnopen ucnaHckus abnaumoHeH
PErUCTBbP HanpumMep OTHOCUTENHUAT O Ha KPUOM30-

to access the vein), one dissection of iliac artery, one
dissection of the coronary sinus without extravasation;
four cases of vasovagal reactions; one case of ventric-
ular fibrillation.

DiscussION

The main finding in this review is that following the
end of the COVID-19 pandemic, in 2023 the growth of
the performed ablations and diagnostic procedures in
Bulgaria continues, although at a lower rate compared
to the previous year. It is possible that the backlog of
patients with necessary but delayed procedures during
the pandemic period is already catching up and this
may have resulted in a slower increase of the volume.
Two other factors probably also contributed to the in-
crease: the inclusion of new centers meeting the NHIF’s
requirements for equipment and qualified doctors cer-
tified to perform ablation procedures, and the introduc-
tion of reimbursement by the NHIF for high-density
mapping and cryoablation catheters, which allowed for
the wider use of these two methods and made them
more accessible to patients.

Sex distribution of the patients was almost un-
changed compared to previous year, as was the age
distribution. The number of ablations in pediatric pa-
tients has increased, but the absolute numbers still re-
mained relatively small [6].

The use of special consumables increased com-
pared to the previous year (Table 1), although in
some cases their relative share decreased due to
the greater number of ablations. EAM continues to
be routinely used, with an increase of 26%. The in-
creased reimbursement of part of the ablation con-
sumables has allowed EAM to be used in some cas-
es of non-complex arrhythmias in order to reduce the
radiation dose for the patients and EP staff, which
is a worldwide trend in electrophysiological proce-
dures [7-10]. According to data from other European
registries, the usual proportion of EAM in complex
ablations is slightly above 50% [10, 11], but is like-
ly to increase further with the purpose to further re-
duce the radiation dose [10]. The use of irrigated-tip
catheters also increased by almost 38%. The larg-
est increase was seen in cryoablations, from 130 in
2022 to 420 in 2023. Nevertheless, radiofrequency
ablations still continue to account for almost 80% of
all procedures. In all probability, the share of cryoab-
lations in our country will continue to grow, especially
in ablation for atrial fibrillation, which seems to be a
general trend [12-14]. According to the Spanish abla-
tion registry, for example, the share of cryoisolations
for atrial fibrillation from 2018 until now has remained
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nauuuTe 3a npeacbpaHo MmbxaeHe ot 2018 r. gocera
ce 3agbpxa TpawHo okono 42-44% [12]. N3non3ea-
HETO Ha MHTpakapauanHa exorpadusa ce yBenuyasa
cnabo (43 npouenypu npe3 2023 r. cnpsamo 33 npes
2022 r.) n BEpOSAITHO OCTaBa OrpaHWyeHo nopagu He-
06X0AMMOCTTa M3NON3BaHUAT CrneLmaneH KOHCyMaTuB
[a ce BMECTM B paMKuTe Ha pemmbypcHaTa CTOMHOCT.
CneunanHute AnMarHOCTUYHN KaTeTPU 32 BUCOKOMMbT-
HOCTEH MEMUHT Cca M3MNon3BaHM Had ABa MbTW NO-4YECTO
N OTHOCUTENHMAT UM aan gobnmxkaea 10%. KakTto u
B MpegHuTe OoKnagm oT perncrbpa, Tpsbea ga otbe-
Nnexnm, Yye OaHHUTE 3a M3MON3BaHETO Ha cneuunanHu
OVarHOCTUYHN U abnaunoHHM KaTeTpu U TpaHcnepu-
KapAeH OOCTbMN ca CaMO OPUEHTUPOBBYHU, AOKOITKOTO
OTKPMBAHETO 1M B ©a3aTta JaHHM 3aBUCK OT U3PUYHOTO
UM cboOLLaBaHe B TEKCTOBOTO 3aklloueHMe 3a npoLe-
aypara. HeToyHOCTUTE BEPOSATHO cCa MUHUMAnHW, Tbin
KaTo LIeHTpOBETE MO npaBurno oTbensssaTt M3nonsea-
HEeTO Ha cneumanHn KaTteTpy 1 AOCTbNN.

CTpyKkTypata Ha BogelwmTe enekTpodusnonormy-
HW OnarHo3n € MHoro 6nmska o tasm ot 2022 r. n e
[OCTa cxodHa C Tasn B PEermcTpute Ha gpyrum CtpaHu
[10-12, 14, 15] — npeobnagaea NpeacbpAHOTO MbXae-
He, cneaBaHo oT AVNRT v Tnn4HO npeacbpAaHo Tpen-
TeHe. bpoaTt Ha abnauunte cnopen OCHOBHA AmMarHosa
€ CbOTBETEH Ha YecToTaTa 1. Kakto n npes 2022 r. ns-
KIntoYeHne e Bodellata anarHosa ,NPeAcbpaHO MbX-
neHe®, koaTo e kognpaHa B 50%, HO CblLUEBPEMEHHO
n3onaums Ha 6enoapobHn BeHW e npaBeHa B 46%. B
octaHanuTe 4% e u3BbplUeHa abnaums Ha AV Bb3ena.
3a otbenaseaHe e, Ye kapauoHeBpoabnayunTe ce yee-
nuyaear 2.5 nbTW, Makap 1 Bce oLe NpeanMHO Kato
npuapyxasawa abnauus. MetogobT marmnexga nepc-
NEeKTMBEH, MbpBUTE NyONNKyBaHM B CTpaHaTa pesynTa-
TV ca OTNMNYHK [16], 1 OYEBNOHO BOOELLUNTE LIEHTPOBE
Yy Hac ocb3HaBarT NnoTeHumana Ha Ta3u npoueaypa u ce
CTPEMST Aa He U3ocTaBaT OT CBETOBHUTE TEHOAEHLUUMN.

MpubnmnautenHo npu 1 Ha Bcekn 5 nmpoueaypu ce
OuarHoctTuumpa BTOpU apuTMOreHeH cybctpar umm
apuTMns, Ham-4ecTto TUMMYHO NPEACHLPOHO TPEenTeHe.
Abnaums Ha BTOpWUS apuUTMOreHeH cybcTpaT e oCb-
LleCcTBABaHa Marko no-psako B cpaBHeHue ¢ 2022 . —
B 64.6% ot cny4auTe. TpeTu cybcTpaT ce ycTtaHOBSABa
MHOTO psSigKO M YectoTata Ha abnaumsi B Te3n cnydau
e cxopgHa ¢ 2022 r. Kakto u npegwu, npoabinkaBame ga
cMATame, Ye oueHKaTa Ha KnMHMYHaTa 3Ha4YMMOCT Ha
OOMbITHATENHUTE HAXOOKN € Cepmro3Ha U He Ce MoaX0X-
na 6e3paszdopHO KbM ONUTU 3a ENUMUHMPAHE Ha BCEKM
apuUTMOreHeH cyocTpart. HenocpeacTteeH ycnex npoabri-
kaBa ga ce otunta npu Hag 98% OT npoueaypuTe.

BpoAT Ha WHTpanpouenypHUTE YCMOXHEHUS Ha-
pactBa crnabo cnpsiMo 2022 r., HO OTHOCUTENHUAT OAN
NnpoAbIikaBa Aa € MHOIO HUCBbK U HaMmbIIHO CpaBHUM
C foknaaBaHusa B apyru peructpu [11, 14, 17]. Bugbt
UM e obuyaeH 3a enekTpom3nMonorniyHM npouenypu

stable around 42-44% [12]. The use of intracardiac
ultrasound increased slightly (43 procedures in 2023
vs. 33 in 2022) and likely remains limited due to the
need to fit the special consumables used within the
reimbursement limits. Special diagnostic catheters
for high-density mapping were used more than twice
as often, and their proportion approached 10%. As
in previous reports of the registry, it should be em-
phasized that data on the use of special diagnostic
and ablation catheters, and transpericardial access
might be inaccurate, being dependent on their ex-
plicit reporting in the text summary of the procedure.
However, inaccuracies are probably minimal, as the
centers usually note the use of special catheters and
accesses.

The structure of the leading electrophysiological di-
agnoses is very close to that of 2022 and quite similar
to that of the registries of other countries [10-12, 14,
15] — atrial fibrillation predominates, followed by AVN-
RT and typical atrial flutter. The number of ablations
according to the primary diagnosis corresponded to its
frequency. As in 2022, an exception was the primary
diagnosis of atrial fibrillation, which was coded in 50%,
but at the same time pulmonary vein isolation was car-
ried out in 46%. In the remaining 4% an AV junction
ablation was performed. Of note, cardioneuroablations
increased 2.5-fold, although still primarily as a concom-
itant ablation. The method looks promising, the first re-
sults published in the country are excellent [16], and
obviously the leading centers in our country are aware
of the potential of this procedure and strive to keep up
with global trends.

A second arrhythmia was diagnosed in approxi-
mately 1 of 5 procedures, most commonly typical atrial
flutter. Ablation of the second arrhythmogenic substrate
was done slightly less often than in 2022 — in 64.6% of
the cases. A third substrate was found very rarely and
ablation in these cases was performed at a rate simi-
lar to that in 2022. As in the previous reports, we still
believe that the assessment of the clinical significance
of the additional findings was meticulous and attempts
at eliminating any arrhythmia substrate were not indis-
criminate. Acute success continued to be reported in
over 98% of procedures.

The number of intraprocedural complications in-
creased slightly compared to 2022, but the relative
proportion remained very low and quite comparable
to that reported in other registries [11, 14, 17]. Their
type is common for EP procedures [11, 14]. Cases of
phrenic nerve palsy increased to over 1/3 of all com-
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[11, 14]. CnyyauTe Ha napesa Ha anadparMmaneH HepB
HapacTBaT g0 Hag 1/3 OT BCUYKM YCMOXHEHWsI B Mps-
Ka Bpb3Kka C yBeNnM4yaBaHETO Ha KpuowusonaumuTe Ha
©enoapobHn BeHW. BebluHocT obave ToBa ca 2.7% oT
BCUYKM Kproabrauum n BbB BCUYKM criyqan e otbens-
3aHo, Ye NapesuTe ca 6unu npexogHu. ToBa e B CbOT-
BETCTBME C M3KITHOUUTENHO HWUCKaTa AOoKnajaBaHa Yec-
TOTa Ha TpavHa napesa Ha guadparmanHusa HepB npu
kpuousonauum [18]. CnegsaT nepmkapaHUTE U3NNBKU U
CbpOeYHM TamMnoHaaun, NPExXoaHn NPOBOLHU HapyLue-
HMs 6e3 HeobXoAMMOCT OT UMMaHTauus Ha MocTos-
HEH NencMenKkbp N YCROXHEHUST OT CbAOBUS AOCTbN.

B npeaouvwHuns goknag ot permctbpa HanpaBuxXme
CpaBHeEHMWE C JaHHUTE OT PerncTpuTe Ha Tpu ApYrv eB-
ponewickn CTpaHu, nogbpaHn Mo PasfnMyHU KpUTepUK
[3]. Cnen kato H3OK 3anovHa ga pevmbypcupa Yact
OT KOHCYMaTvBuUTE 3a abnauusi, yMECTHO € TO3M MbT Aa
CpPaBHUM HaLLUTe AaHHM ¢ 0006LLEHNTE 4aHHM 3a CTpa-
HWUTE, YneHyBaLLm B EBpONencKoTo KapamonorniHo apy-
xectBo (ESC). Mo gaHHM OT nocnegHnst CTaTucTUYEeCKU
poknag Ha ESC 3a cbpgeyHo-cbaoBute 3abonsiBaHus
[19] megmnaHHWAT rogueH 6pon abnauuy B CTpaHute
otr ESC npe3 2020 . e 6un 372.3 (IQR 145.2-518.8) Ha 1
MITH. Hacenexve. Pasnukata B MmeanaHHust 6por abna-
LM B CTPaHUTE C BMCOK JOXOA B CPABHEHUE C TE3N CbC
cpeneH goxop e 6una sHaumTenHa — 438.2 (IQR 383.1-
637.4) cpely 78.9 (IQR 30.0-186.3) abnaunoHHn npo-
uenypw. lNpu HaceneHue oT okono 6,45 mnH. npes 2023
r. [20], B Bbnrapmsa npe3 nammHanara rogvMHa ca nU3Bbp-
weHn 313.5 abnauum Ha 1 MH. gyLwwn, KOeTo HX Jobnu-
aBa, HO BCe oLLle e focTa noa MmeanaHata B ESC. bbn-
rapusi € B ropHaTta 4acT Ha rpynara Ha CTpaHuTe CbC
cpeneH goxod, nopaau KOeTo He e M3HeHadBallo, ye
roguwHMAT 6pon abrnauumn e noytn 4 NbTK NO-BUCOK B
CpaBHeHMe C MeamaHara B Tasu rpyna Karto Lsso.

Bbnpekn nosieata Ha HOBU LIEHTPOBE, YBENUYEHUAT
0o6eM Ha JenHOCTTa e OCbLIECTBEH OCHOBHO BbB BeYe
CblLEeCTByBaLLUMTE N YTBbPAEHN LeHTpoBe — Hag 96%
OT BCMYKM abnauum ca U3BbpLUeHM B 6 LeHTbpa, camo
e[VH OT KOUTO e 3anovHan paboTta npes3 oTYeTHaTa rogu-
Ha (dour. 2). N3BecTHO €, Ye MankuaT Gpoin npouenypu e
CBbP3aH C YBENUYEH PUCK OT YCIIOXKHEHUS, OCOBEHO Npu
komnnekcHn abnauum [21]. Cnopen Hac e ymecTHO Aa
Ce OCbLLEeCTBSABa KOHTPOMN Ha MUHUMAanHWsA 6pon N3BbP-
LeHn abnauum OT onepaTop/LeHTbp, 3a Aa ce rapaHTu-
pa BMCOKO Ka4yeCTBO Ha MeAMLMHCKaTa ycryra.

Hakpas, 3a cbxaneHue, TpsbBa ga Hanpasum yro-
BOpKaTa, Ye eBeHTyanHu Obgelun OoKnaaum OT peruc-
Tbpa € Bb3MOXHO Aa He ObAaT HauMoHanHo npeacra-
BUTENHM N TOYHM KakTo gocera. [NpuyvHata e, 4ye npes
HoemBpu 2023 1. ¢ ykasaHue Ha H30K n BJ1C, Hecbma-
cyBaHO cbC CbCMOBHOTO CAPYXXEHME MO KapanoCcTUMYy-
nauus n enekTpodmanornorusa B Bbnrapums, nsmckeaHeTo
3a 3abIMKUTENHO NOMbIBaHe Ha perncTbpa, BbBeAeHO
owle oT cb3gasaHeTo My npe3 2014 r., n3HeHaggaLlo

plications in direct relation to the increase in pulmo-
nary vein cryoisolations. In fact, however, these were
2.7% of all cryoablations, and in all cases palsies were
transient. This is consistent with the extremely low re-
ported incidence of permanent phrenic nerve palsy in
cryoisolations [18]. Pericardial effusions and cardiac
tamponades, transient conduction disturbances with-
out the need for permanent pacemaker implantation,
and vascular access complications follow in descend-
ing order.

In the previous registry report, we made a compar-
ison with data from the registries of three other Euro-
pean countries, selected according to different criteria
[3]. Since the NHIF has started reimbursing part of the
ablation consumables, it seems appropriate this time
to compare our data with the aggregated data for the
European Society of Cardiology (ESC) member coun-
tries. According to data from the latest ESC statistical
report on cardiovascular disease [19], the median an-
nual number of ablations in ESC countries in 2020 was
372.3 (IQR 145.2-518.8) per 1 million population. The
difference in the median number of ablations in high-in-
come compared to middle-income countries was sig-
nificant, 438.2 (IQR 383.1-637.4) vs. 78.9 (IQR 30.0-
186.3) ablation procedures. With a population of about
6.45 million in 2023 [20], 313.5 ablations per 1 million
people were performed in Bulgaria last year, which is
close to, but still well below, the ESC median. Bulgaria
is at the top of the group of middle-income countries, so
it is not surprising that the annual number of ablations
is almost 4 times higher than the median in this group
as a whole.

Despite the appearance of new centers, the in-
creased volume of activity was carried out mainly in
already existing and established centers — more than
96% of all ablations were performed in 6 centers, only
one of which started operations in the reporting year
(Fig. 2). A small number of procedures is known to be
associated with an increased risk of complications,
especially in complex ablations [21]. In our opinion, it
is appropriate to control the minimum number of abla-
tions performed by an operator/center to ensure a high
quality of medical service.

Finally, unfortunately, we must make the caveat
that any future reports from the registry may not be as
nationally representative and accurate as they have
been so far. The reason is that in November 2023,
at the instruction of the NHIF and the Bulgarian Med-
ical Association, not agreed with the Bulgarian Asso-
ciation for Cardiac pacing and Electrophysiology, the
requirement for mandatory completion of the registry,
introduced since its inception in 2014, was surprisingly
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Gelle NnpoMeHeHO B npenopbuuTenHo. Mopaan ToBa B
Obdelle HAMa Ja MOXe da ce rapaHTupa mbrHoTaTta
Ha JaHHWTe OT perncTbpa, HATO da ce uaeHTuduumpar
LIeHTPOBETE 1 OrnepaTopuTe ¢ Malibk 06emM AeiHOCT.

OrpaHu4yeHus

OrpaHuyeHnsiTa BbB BCUYKN JOCEraLUHW FO4ULIHN
[OKNnagun He ca NPeTbprenu HAKakea NpomMsiHa.

MoTeHunaneH Npobnem, TMNUYEH 3a BCUYKN PErnc-
TPU, € HEBBL3MOXHOCTTA Aa ce MOTBbPAM KOPEKTHOTO
BbBEeXJaHe Ha M3XOOHWUTE OaHHW 1 Ce pa3vmTa Ha Jo-
OpoCBbBECTHOCTTA Ha y4aCTHMLUTE B perncTopa.

PermctbpbT oT4MTa CamMo HEMNoCpencTBEHUS pe-
3ynTar oT abnauuaTa M MHTpanpoueaypHUTE YCIOX-
HeHus. PeunamBuTe Ha nekyBaHaTa apuTMUS U MOCT-
npoueaypHUTE YCINOXHEHMS M3Nu3aT M3BbH obxBaTa
N uenute Ha pernctbpa. CrnegoBaTenHo yectoTa Ha
YCINOXHEHUATA BEPOATHO € NodueHeHa, a Abnrocpoy-
HUAT yCnex — NO-HUCBK OT HEMOCPELACTBEHUS.

PernctbpbT He oTpassiBa M3PUYHO W3MOM3BAHETO
Ha cneunduryHn KOHCYMaTMBM, HO MO KIK4YOBU AyMU €
Bb3MOXHO [a Ce YCTaHOBW M3MOMN3BaHETO Ha creumarnHu
KaTeTpwu, KOraTo TO € OTPa3eHo B TEKCTA Ha 3aKITIOYEHMsI-
Ta. TpsibBa ga oTbenexmm, Ye oT HadanoTo Ha 2024 1. B
pericTbpa e Cb3daeHa Bb3MOXHOCT 3a U3PUYHO OTOe-
na3BaHe Ha cneundUYHN KOHCYMaTBY No BUA 1 Opoi.

Bbnpekn un3bpoeHUTEe OrpaHUYeHUss pPermcTbpbT
[aBa TovHa npeacrasa 3a Buaa 1 obemMa Ha LeHoCTTa,
KOSITO Ce N3BbPLUBA B EMEKTPOPUINONOTUYHUTE LIEHTPO-
BE B HaLuoHaneH mailab. Cbluo Taka, perucTbpbT AaBa
pocrta nobpa, Makap U OpMeHTUPOBBbYHA MpeacTaBa 3a
BMaa 1 obema Ha cneumdUYHNS KOHCYMaTUB, U3NON3BaH
B eNneKkTpom3nonormyHaTa npaktuka B benrapus.

3AKNIOYEHUE

HaumoHanHusaT pernctbep no enekTpodmanonorus
BG-EPHY BkntouBa cMCTEMHO U HEMPEKbLCHATO OCHOB-
H/ OaHHW 32 abnauunMte Ha CbpAEYHU apUTMUMK, U3-
BbpLUBaHU B cTpaHaTta. Cnen kpas Ha naHgemudarta ot
COVID-19, npes3 2023 r. ce oT4MTa HapacTBaHe Ha 6posi
Ha KaTeTbpHUTE abnaunn ¢ neko 3abaesHe Ha Temna 1
3anasBaHe Ha BMaa UM CnpsiMo NpeaxofHaTta roguHa.

He e deknapupaH KOHIUKM Ha uHMepecu
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