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0630pbT NpeacTaBs faHHW OT HauuoHanHus enektpoHeH peructbp BG-EPHY 3a enektpodpuanonornyHinTe kateTbpHu
abnauwu npes 2021 r. Matepuan u metoam: PeTpoCNeKTUBHO e NpoyyeHa MbiHa eHOrOAMLLHA 13BaAKa OT perucTbpa BG-
EPHY. MpeacraBeHn ca pasnpeaeneHue Ha nawuueHTuTe no non 1 Bb3pact, 6poit npoLieaypu, YeCToTa Ha U3nonaBaHe Ha
enekTpoaHatomuyeH menuHr (EAM), npurupana abnaums u kproabnaums, YecToTa Ha enekTpon3noNOorNyYHUTE AUArHo3N,
4eCTOTa Ha HenocPeACTBEH ycrex, MHTpanpoLeaypHU ycroxHerus. Pesynraru: Mpes 2021 r. B 5 enektpodmamnonorny-
HM LieHTbpa ca 13BbpLUeHn 872 abnauuv npn 546 Mbxe (62.6%) 1 326 xeHu (HapacTBaHe ¢ 4.4% cnpsMo npeaxopHaTta
roguHa), BKM. 6 nauueHTn Ha BbapacT < 18 rog. (0.7%). EAM e uanonssaH npu 60.9% oT abnauuuTte, upurupaH kateTsp
- B 55.2%, kprobanoHeH kateTbp — B 6%, UHTpakapauanHa exorpacns — npu 4.2%. Hain-4ecTo e npaBeHa U3onauus Ha
BenoapobHm BeHw, creaBaHa oT abnauns Ha AV HofanHa pyeHTpW Taxvkapanst v TUMMYHO NPeAcbPAHO TpenTeHe. Hero-
CpeacTBeHusT yenex e Haa 98%, a MHTpanpoLeaypHUTE YCIOXHEHNs — nog 2%. 3aknoyeHune. HaumoHanHusT perucTsp no
€NeKTPOChHN3MONIOnns BKITKOYBA CUCTEMHO M HEMPEKLCHATO OCHOBHM 1aHHM 3a abnauunTe Ha CbpaeYHN apuTMUK, U3BBbPLLBa-
HUM B CTpaHaTa. B ycnosusiTa Ha npoabmkasalla naHaemust ot COVID-19 npes 2021 r. ce oTunTa nexo yBenuyeHne B 6post Ha
13BbPLLEHUTE abnaLym cnpsMo npeaxoaHaTa rogvHa. CTpykTypaTta Ha IeiHOCTTa Ce 3anasBa CnpsiMo npeaxoaHaTa roavHa.
HenocpencTBeHUAT NpoLieaypeH YCrex € MHOTO BICOK, @ MHTpanpoLeaypHUTE YCHOXHEHUS peaK.

MHBa3WBHa eNeKTPON3NONOrS; kaTeTbpHa abnauus; enekTpoaHaToOMUYEH MEMUHT

MMpodh. g-p Yaegap Wanranos, om; KnuHuka no kapgvonorus, HaumoHanHa kapauonoriHa 6onHuuya; yn. ,KoHbosuya®“
Ne65, 1309 Codpms, Ten.: 02/9211-411; e-mail: icd@hearthospital.bg

This study presents data from the national electronic registry BG-EPHY on electrophysiologic (EP) cardiac ablations in 2021.
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, electroanatomic mapping (EAM), irrigated and cryoablations, distribution of different types
of arrhythmias, acute procedural success and complications are presented. Results: In 2021 five EP centers performed 872
ablations in 546 men (62.6%) and 326 women (4.4% increase compared to previous year), incl. 6 ablations in pediatric patients
(0.7%). EAM was used in 60.9% of the procedures, irrigation catheter was used in 55.2%, cryoballoon catheter — in 6%, and
intracardiac echocardiography — in 4.2%. The most common ablation was pulmonary vein isolation, followed by ablation for
AV nodal reentrant tachycardia and typical atrial flutter. 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 the country. In 2021, during a continuing COVID-19 pandemic the number
of ablations increased slightly compared to the previous year. Distribution of EP procedure types was similar to previous years.
Acute success was very high, while intraprocedural complications were rare.

invasive electrophysiology; catheter ablation; electroanatomic mapping

Prof. Tchavdar Shalganov, MD, PhD, Cardiology Department, National Heart Hospital, 65 Konyovitsa St., BG — 1309
Sofia, tel: +359-2-9211-411; e-mail: icd@hearthospital.bg
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BbBEOQEHME

Mpe3 2021 r. 3a npbB NbT H6sixa Ny6nukyBaHn 0606-
LWeHN gaHHWM OT HaunoHanHusa enekTpoHeH perncrbp
BG-EPHY 3a wnsBbpleHute B bbrrapms kateTbpHu
abnauun Ha cbpgedHn aputmum npes 2019 n 2020 r.
BbB BCUYKN eneKkTpodunanonornyHn nadopatopum [1].
PernctbpbT ocurypsiBa nbfiHa U To4Ha UMHAQOpMaund
3a gevicrBalwmTe cbobpasHo nsmckBaHusiTa Ha Haumo-
HanHaTa 3gpaBHoocuryputenHa kaca (H3OK) enek-
TPOM3NOMNOrMYHM  LIEHTPOBE CbC CEePTUdULMPAHN
€nekTPoM3nNoosn 1 N3BbPLUEHNTE B TSX KaTETbPHU
abnaunm n enekTPoU3MONOTrNYHN W3CreaBaHus, u
no3BorisiBa fa ce nNpocneau exerogHara AMHamMuka Ha
BMAa 1 Bpos Ha enekTpodU3NONOrMYHNTE NpPoLEeaypU
B HauuoHarneH mawab.

LlenTa Ha HacTosAwumS nperneq e ga ce npeactaBar
OpoSAT M BUOBT Ha U3BbPLUEHUTE ENEKTPOPU3NONOTNY-
HW nHTepBeHUMn B Bbnrapua npes 2021 . u ga ce cpas-
HST OCHOBHUTE MOKa3aTenu ¢ npeaxogHarta rogvHa.

MATEPUAN U METOAMU

MoapoBHOCTN OTHOCHO Cb3aBaHETO M Ha4yMHa Ha
paboTa c permcrbpa ca MU3NoXeHu B npeauiHa ny6-
nukaums [1]. PernctepbT oTuMTa BCUYKM MHBA3VBHU
enekTpoM3NoNorMYHN npoueaypu (OUarHoCTUYHU U
abnaunoHHN), OCBLLECTBEHN CMOpen M3UCKBaHMATA
Ha H3OK. [loctbn g0 Hero umat camo Kapamorosu
CbC cepTuumkat No MHBasMBHa enekTpPodU3NoNorus.
ABraumoHHM npouedypy Morat ga 6baat BbBEXAAHM
caMo OT enekTpodu3nornosn C ekcnepTeH ceptudu-
KaT. 3agbrmKMTenHM 3a nonbiiBaHe ca gemorpadcku
nokasartenu, npefBapuTenHa KIMHUKO-eNneKkTpoKap-
anorpadcka anarHosa, Opor Ha M3nona3BaHUTe au-
arHOCTMYHM M abnaumoHHW KaTeTpu, U3MNon3BaHe Ha
enektpoaHatoMuyeH menuHr (EAM), npowussepeHue
~003a-nnow’, enekTpoumanonornyHa puarHosa, He-
nocpeacTBeH pesyntat oOT abnaumsita, Bb3HWKBaHE
Ha WHTpanpoueaypHU YCHOXHEHUSI M 3aKIHoYeHue.
MoraT ga 6bvaat usbuparHm 15 enekTpomsnonornyHm
AVarHo3m camoCTOATENHO MM B KOMOMHaUWs OO Tpw.
EnektpocuranonornyHute aMarHo3un He ca MPOMEHEHU
OT MpegHUTe roauHW. Bb3MOXHM ca cnpaBkuM U Tbp-
CeHe Mo peguua nokasatenu — CamoCTOATENHO UK B
KOMOUMHaUus.

3a uenuTe Ha HacToALMA Npernes e U3BbplUeHa
aBTOMaTMYHA EKCTPaKLMs Ha MbiHW aHOHUMW3MPaHU
AaHHN OT pPerncTbpa 3a BCUYKM eNekTpodur3nonorny-
HW npoueaypu B nepuoga ot 1 aHyapu oo 31 gekem-
Bpu 2021 r. OCbLLECTBEHO € U TbpPCEHE NO KI0YOBU
AyMu MHTpakapguanHa exorpadpums/ICE®, ,grid“ (vact
OT HaUMEHOBAHMETO Ha KaTeTbp 3a BWCOKOMITbTHOC-
TEH MENWHr), ,nepukapg’, ,Kpuo“ n ,eraHon/ankoxon” B
3aKMYeHnsATa Ha NPOTOKoNUuTeE.

INTRODUCTION

Summary of data from the national electronic reg-
istry BG-EPHY (the abbreviation stands for BulGarian
ElectroPHYsiology) on catheter ablation procedures
performed in all electrophysiological (EP) laboratories
in Bulgaria in 2019 and 2020 was published for the first
time in 2021 [1]. The registry provides complete and
accurate information on the EP centers with certified
electrophysiologists operating according to the require-
ments of the National Health Insurance Fund (NHIF),
catheter ablations and EP studies performed, and al-
lows to trace the annual dynamics of the type and num-
ber of EP procedures on a national scale.

The purpose of this review is to present the number
and type of EP interventions performed in Bulgaria in
2021 and to compare the main indicators with the pre-
vious year.

MATERIAL AND METHODS

Details on the creation and operation of the reg-
istry were described in a previous publication [1]. The
registry encompasses all invasive EP procedures (di-
agnostic studies and ablations), performed according
to the requirements of NHIF. Access to the registry is
granted only to cardiologists with a certificate in inva-
sive electrophysiology. Entry of ablation procedures is
permitted only to electrophysiologists holding an ex-
pert-level certificate. Demographic indicators, prelim-
inary clinical-electrocardiographic diagnosis, number
of diagnostic and ablation catheters used, electroana-
tomic mapping (EAM), dose-area product, EP diag-
nosis, acute ablation result, intraprocedural complica-
tions and text summary of the procedure are manda-
tory. Fifteen EP diagnoses can be chosen alone or
in combination of up to three. These diagnoses are
unchanged from the previous years. References and
search on a number of indicators are possible, individ-
ually or in combination.

For the purposes of this review an anonymized
automatic full data extraction was done for all EP pro-
cedures within the time frame January 1st — Decem-
ber 31st 2021. A search was also performed within the
text summaries for keywords “intracardiac echography/
ICE”, “grid” (part of the name of a special catheter for
high density mapping), “pericard”, “cryo” and “ethanol/
alcohol”.
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MpencrtaBeHn ca pasnpegeneHve Ha nauueHTuTe
no non u Bb3pacT, o6, 6pon npouenypw, Opon 1 oT-
HOCUTENEH Asn Ha enekTpodU3NoNorMyHNTE n3cnea-
BaHus1, OpOl 1 OTHOCUTENEH Aan Ha abnaunnte, 6pon
N OTHOCUTENEH AN Ha neauaTpuyHUTe abnauun, cpe-
AeH 6poli Ha n3non3BaHWTe B e4Ha npoueaypa anarHo-
CTMYHM 1 abnaLMoHHW KaTeTpu, OTHOCUTENEH AN Ha
pagnodpekBeHTHUTE abnaumu, Ha upurmpaHuTe abna-
UM 1 Kpuoabnauwmute, 6pon U OTHOCUTENEH OAN Ha
npoueaypute ¢ EAM u ¢ nHtpakapguanHa exorpadus,
Opon 1 oTHOoCUTENeH AAn Ha npouedypuTe CbC cre-
LnanHu QMarHoCTUYHN KaTeTpy 3a BUCOKOMNITbTHOCTEH
MenuHr, 6po U OTHOCWUTENEH OSAN Ha OTAENHWUTE BU-
nose aputmun (Mo enekTpon3MonorMyHM guarHosmu),
Opow 1 oTHOCUTENeH Aan Ha abnupanuTe apuTMun (No
enekTpon3NONOrM4YHN AMarHo3n), HENMOCPELCTBEH YC-
nex, MHTpanpoLeaypHU YCIOXHEHNS.

CTaTMCTNYEeCKUSIT aHanm3 e N3BbpLLEH C Nporpama
jamovi v.2.2.5 (The jamovi project 2021). 3nonssaxu
ca [OeCKpUNTUBHWU cTaTucTudecku metoau. Pasnpene-
NEHNETO Ha JaHHUTE e OLIeHABaHO C TecTa Ha Shapiro-
Wilk. HenpekbcHaTUTEe JA@HHU C HOPMarnHo pasnpeae-
rneHve ca npegcTaBeHu KaTto cpedHa CTOMHOCT + CTaH-
[ApTHO OTKMOHEHUE (MMHMMYM — MakCUMyM), a Te3u
C pasnpegereHve, pasfuM4yHo OT HOPMarHOTO — KaTo
mMeamaHa (uHTepkBapTuneH umHtepsan IQR 25-75%,
MUHUMYM — MakcuMyMm). OTHOCUTENHUAT OAN € npea-
CTaBEH KaTo MPOLIEHT.

PE3YNTATH

HanuyHu 3a obpaboTka ce okasaxa JaHHUTE 3a
obwo 941 enekTpomanonornyHu npouesypu, us-
BbplleHn oT 1 aHyapu oo 31 gekemspu 2021 1. B neT
enekTpodun3NoNorMiHN LeHTopa. B yetnpm ueHTbpa
nMa noHe efHa cucTema 3a TPUM3MEPEH enekTpoa-
HaTOMUYEeH MEMNWHI, a B ABa OT TSX — M KOH30Ma 3a
kproabnauun. Camo eanH OT LEHTPOBETE pasnornara
C Bb3MOXHOCT 3a WHTpakapguanHa exorpadwud. OT
Tax 69 (7.3%) ca guarHoCTU4HM enekTpoduanono-
r’MYHM m3cnegBaHus 6e3 abnauus (yBenuyeHue c
35.3% cnpamo 2020 r.), u3BbpLleHn npu 34 Mbxe
n 35 xeHu. Han-4yecToTO 3aknioveHne npu guarHo-
CTUYHKM Mpouenypu € ,HeratmBHO m3crieaBaHe” (n =
26), nocnegBaHo oT ,ABonHa AV dwusmonorns” (n =
11), ,npoBoaHO HapyweHune“ (n = 10), n ,NpeacbpaHO
MbxaeHe" (n = 9).

MN3Bbplienn ca 872 abnauumn (yBenunyeHue ¢ 4.4%
cnpamo 2020 r.) npu 546 mbxe (62.6%) n 326 xeHw.
Bb3pacToBoTO pasnpeneneHne Ha nauueHTuTe e noka-
3aHo Ha ¢ur. 1. MeguaHaTta Ha Bb3pacTTa Ha naumeH-
TnTe e 59 rognHn (IQR 49-67, 8-89 rog.). MNpu mbxeTe
mMegmaHaTa e 58 roguhn (IQR 48-66, 8-89 rog.), a npu

Studied parameters include sex and age distri-
bution of patients, overall number of procedures,
number and proportion of diagnostic EP procedures,
number and proportion of ablations, number and
proportion of ablations in pediatric patients, average
number of diagnostic and ablation catheters used in
a single session, proportion of radiofrequency abla-
tions, irrigated ablations, and cryoablations, use of
EAM and intracardiac echography, use of special
high-density mapping diagnostic catheters, number
and proportion of different types of arrhythmia (EP
diagnoses), number and proportion of ablated ar-
rhythmias (by EP diagnoses), acute success, intrap-
rocedural complications.

The statistical analysis was carried out with
jamovi v.2.2.5 (The jamovi project 2021). Descrip-
tive statistics were used. Distribution of data was
assessed by the Shapiro-Wilk test. Continuous data
with normal distribution were presented as mean *
SD (min — max), while data with skewed distribution
were presented as median (interquartile range IQR
25%-75%, min — max). Proportions were presented
as percentages.

RESULTS

Data for a total of 941 electrophysiological proce-
dures performed at five EP centers between January
1st and December 31st 2021 were available for pro-
cessing. In four centers there was at least one system
for three-dimensional electroanatomical mapping, and
in two of them — a cryoblation console. Only one of the
centers had the possibility to perform intracardiac ul-
trasound.

Of these, 69 (7.3%) were only diagnostic EP stud-
ies, performed in 34 males and 35 females. This was
an increase by 35.3% compared to 2020. The most
common finding in these studies was “negative study”
(n = 26), followed by “dual AV nodal physiology” (n
=11), “conduction disorder” (n =10), and “atrial fibrilla-
tion” (n = 9).

There were 872 catheter ablations (4.4% increase
compared to 2020), performed in 546 men (62.6%)
and 326 women. The age distribution is shown in Fig.
1. The median age of the patients was 59 years (IQR
49-67, 8-89 years). The median age in men was 58
years (IQR 48-66, 8-89 years), while in women it was
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xeHuTte — 60 roguHn (IQR 45-69, 11-87 roga.). Lectu-
ma ot nauneHTute (0.7%) ca Ha Bb3pacT noa 18 rognHm
cpeyy 8 npe3 2020 . (-25%). BpoaT Ha abnauuuTe, 13-
BbpLUEHM B OTAENHUTE LEHTPOBE, € NokasaH Ha dour. 2.

ManonsBaHu ca ABa gvarHoctudHu kateTbpa (IQR
2-3, 0-4) v egnH abnaumoHeH katetbp (IQR 1-1, 1-2) Ha
npoueaypa. MpurnpaH abnaunoHeH KateTbp € U3nons-
BaH B 481 abnaumnu (55.2%), a 6anoHeH KprokaTeTbp
— npu 52 abnaumu (6%). PagnodpekBeHTHa eHeprus e

74"‘3

2020 A

Year

™~
A
A

2021 A

60 years (IQR 45-69, 11-87 years). Six of the patients
(0.7%) were under 18 years of age vs eight children in
2020 (-25%). The number of ablations performed in
the individual centers is shown on fig. 2.

A median of two diagnostic catheters (IQR 2-3,
0-4) and one ablation catheter (IQR 1-1, 1-2) were
used per procedure. Irrigated ablation catheter was
used in 481 ablations (55.2%), and cryoballoon —
in 52 ablations (6%). Radiofrequency energy was

®dwur. 1. Bb3pactoBo pasnpegeneHve Ha nauyu-

50
Age

400 A

counts

200 A

75

€eHTUTe Mo roguHu. Bcsika KonoHa CboTBETCTBA
Ha 5-roguvLueH nHTepsan

Fig. 1. Age distribution of the patients by years.
Each column equals 5-year age span

Year

[] 2020
[] 2021

1 2 3

Hospitals

®dwur. 2. Pasnpegenenve Ha abnauunTe no LeHTpoBe — no abcuuncara ca otbenssaHy neTTe LeHTbpa, a no opauHartara —
6posaT abnauun 3a rogMHaTa

Fig. 2. Distribution of ablation procedures across participating hospitals
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npunaraHa B 819 abnaummn (93.9%), kpnoeHeprusi — B
52 abnaumm (6%), kKombrHauusa oT pagnodpPeKBEHTHA
n Kpmoabnaumsa — B eamH cnyyan (0.1%). Cuctema 3a
EAM e nsnonssaHa npu 532 abnaumm (61%). Abna-
unmte 6e3 conyopockonus ca 79 (9.1%) cpewty 30 npes
2020 r. (3.6%), no4TK BCUYKUTE 3a TUMNYHO Npeachpa-
HO TpenTeHe 1 AV HoganHa pueHTpu Taxukapaus. B 37
abnauuu (4.2%) e otbensasaHo n3non3saHe Ha MHTpa-
KapguanHa exorpadusi, Npyu egHa OT KOUTO U MepKy-
TaHeH TpaHcnepukapgaeH gocTbn. Cneunanyu katetpu
3a BMCOKOMITbTHOCTEH MENUHI ca oTbenasanu npu 18
cnyyas (2.1%) cnpsimo 14 (1.7%) npe3 2020 r.

B 163 ot 872 abnauuwoHHun npouenypu (18.7%) e
OnarHocTvumMpaH BTOpM enekTpodu3nornornyeH cyo-
ctpart, a B 37 (4.2%) — v Tpetn. PasnpeaeneHneTo Ha
OCHOBHUTE U AOMbIHUTENHUTE ENEeKTPOU3NONOrnyHN
OunarHosm e nokasaHo Ha ¢ur. 3 1 € CXOOHO C MUHano-
roguwHoTo. Kakto 1 npe3 2020 r. Han-4yecTata OCHOBHa

used in 819 ablations (93.9%), cryoenergy — in 52
ablations (6%), both radiofrequency and cryoenergy
were used in one ablation (0.1%). An EAM system
was utilized in 532 ablations (61%). Fluoroless abla-
tions were 79 (9.1%) vs 30 (3.6%) in 2020, almost all
for typical atrial flutter and AV nodal reentrant tachy-
cardia (AVNRT). The use of intracardiac ultrasound
was reported in 37 ablations (4.2%). Percutaneous
transpericardial approach was reported in one of the
ICE-assisted ablations. Use of special high-densi-
ty mapping catheters was reported in 18 occasions
(2.1%) compared to 14 (1.7%) in 2020.

In 163 ablations (18.7%) a second EP substrate
was demonstrated, and in 37 (4.2%) — a third. The
distribution of the main and additional EP diagnoses
is shown in Fig. 3 and is quite similar to previous
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®dwr. 3. Pasnpepenexune Ha BogewmTte (EPDx1) n BTopute (EPDX2) enekTpodn3nonornyHm anarHo3m BbB BCUYKM abnauvoHHy npoueaypu no
roguHu. Yncnata B/Hag KONOHUTE NoKa3BaT NPOLEHT OT BCuuky abnauun npes roamHara. AFib — npegcbpaHo mbxaeHe; Atyp AFlut — atunmyHo
npegcbpgHo TpenteHe; Typ AFlut — TunnyHo npeacbpaHo TpenteHe; AVNRT — AV HopanHa pueHTpu Taxvkapaus/aoriHa AV dusnonorus;
AVRT — AV pueHTpu Taxukapausi C yyactTue Ha AonbIHMTENHa NpoBoAHa Bpb3ka; Cond — npoBofHo HapyleHue; FAT — pokanHa npeacbpaHa
Taxvkapaus; MRAT — MHUM3NOHHA/MaKpOpUEHTPY NpeAcbpAHa Taxmkapansa (pasnuyHa ot NpeacbpaHo TpenTeHe); Mahaim — Taxukapaus/oo-
nbnHUTENHa Bpb3ka Tnn Mahaim; SND — cuHycoBa ancdyHkuums; Idio VArrh — ngnonatuyHa kamepHa aputmus; SRVT — kamepHa Taxukapaums,
cBbp3aHa ¢ uukatpukc; WPW — kamepHa npeekcumtaums/WPW cuHgpom

Fig. 3. Distribution of primary (EPDx1) and secondary (EPDx2) EP diagnoses in all ablations by years. Numbers within/above the bars show
the percentages relative to all ablations for the year. AFib — atrial fibrillation; Atyp AFlut — atypical atrial flutter; Typ AFlut — typical atrial flutter;
AVNRT — AV nodal reentrant tachycardia/dual AV node physiology; AVRT — AV reentrant tachycardia; Cond — conduction disorder; FAT — focal
atrial tachycardia; MRAT - incisional/macroreentrant atrial tachycardia (other than atrial flutter); Mahaim — Mahaim type tachycardia/fiber;
SND - sinus node dysfunction; Idio VArrh — idiopathic ventricular arrhythmia; SRVT — scar-related ventricular tachycardia; WPW — ventricular
preexcitation/WPW
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AmnarHosa e npeacbpaHo MbxaeHe (46.5%), cneaBaHa
oT AV HopanHata pueHTpu Taxukapaus (18.7%), Tu-
NUYHOTO NpeacbpaHo TpenTeHe (17.4%) n ngnonatmd-
HUTe kamepHu apuTmum (5.4%). CbOTBETHO Hal-yec-
TO e npaBeHa usonauust Ha 6enogpobHn BeHun (42%),
nocrneneaHa ot abnauusa Ha AV HoganHa pueHTpu Ta-
Xukapaus/osonHa AV cdusmnonorus (18.6%), kaBoTpu-
KycnuaaneH nctmyc (17.5%) n ngnonatuyHa kamepHa
aputmus (5.4%) (cur. 4). Abnaumsata Ha AV cbegnHe-
HWeTo 3aema camo 4.7% OT BCU4kM abnawmm, HO BCbLL-
HOCT HapacTtBa cbC 71% (oT 24 cny4das npes 2020 .
Ha 41 npe3 2021 r.). To3n Bug abnaums e n3BbpLLBa-
Ha NPeVMMyLLEeCTBEHO NPY NaUMEHTU C NPeaxoaHo UM-
nnaHTUpaHa cuctema 3a pecMHXpoHM3MpaLLa Tepanms
— noHe B 24 ot 41 cniyyas (3a 4 oT criyqanTte nunceat
AaHHW KaKbB TWUM YCTPOWCTBO € UMMMAaHTUPaHO).
Haii-yectute BTOpM OMarHo3u ca TUMWUYHO MNpea-
CbpAHO TpenTeHe, aTUNUYHO NPeACbPAHO TpenTeHe,

year. As in 2020, the most common primary diagno-
sis was atrial fibrillation (46.5%), followed by AVNRT
(18.7%), typical atrial flutter (17.4%), and idiopathic
ventricular arrhythmias (5.4%). Accordingly, pulmo-
nary vein isolation was most commonly performed
(42%), followed by ablation of AVNRT/dual AV nodal
physiology (18.6%), cavotricuspid isthmus ablation
(17.5%), and ablation for idiopathic ventricular ar-
rhythmia (5.4%) (Fig. 4). AV junction ablation was
done in only 4.7% of all ablations, which was actu-
ally an increase with 71% (from 24 cases in 2020 to
41 in 2021). This type of ablation was done mainly in
patients with previously implanted device for cardiac
resynchronization therapy — at least 24 out of 41 cas-
es (there are no data on the type of device implanted
in 4 of the cases).
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aBoviHa AV dmanonorus; AVRT — AV pueHTpy Taxukapams ¢ ydactve Ha AONblHUTENHa NnpoBogHa Bpb3aka (Bkn. Mahaim n PJRT); FAT — do-
kanHa npeacbpaHa Taxukapams; MRAT — MHUM3NOHHA/MaKpopVeHTpY NPpeachbpAHa Taxvkapausa (pasnuyHa oT npeacbpaHo TpenteHe); SRVT
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Fig. 4. Ablations performed according to primary (Abl1) and secondary (Abl2) EP diagnoses by years. Numbers within/above the bars show the
percentages relative to all ablations for the year. PVI — pulmonary vein isolation; Atyp AFlut — atypical atrial flutter; Typ AFlut — typical atrial flutter;
AVJ — ablation of the AV junction; AVNRT — AV nodal reentrant tachycardia/dual AV node physiology; AVRT — AV reentrant tachycardia (incl.
Mahaim and PJRT); FAT — focal atrial tachycardia; MRAT — incisional/macroreentrant atrial tachycardia (other than atrial flutter); SRVT — scar-
related ventricular tachycardia; Idio VArrh — idiopathic ventricular arrhythmia; WPW — ventricular preexcitation/WPW
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npeacbpaHO MbXaeHe n AV HoganHa pueHTpu Taxu-
kapavs/oBonHa AV dwusnonorus (dwur. 3). Abnaums
Ha BTOpY apuMTMONOrM4eH cybcTpart B paMKnTE Ha Cb-
waTa npoueaypa e npaseHa npu 85 cny4vas (9.7%) —
Han-4yecTo abnaums Ha KaBOTPUKYCNUOANHUSA UCTMYC
(comr. 4). ABnaums Ha TpeTn apuTMonoruyeH cyberpar
e npegnpueta npu 10 npouenypu (1.1%) cpewy 3
npes 2020 r.

HenocpencteeH MHTpanpouenypeH ycnex no ot-
HOLUEeHNe Ha OCHOBHAaTa AuarHosa e nocturHaT B 862
abnaummn (98.8%). MNpwn abnauns Ha BTOpU M Ha Tpe-
Tn cybcTpat HemocpeacTBeH ycnex € MOCTUrHaT BbB
Bcuykm cnydam (100%).

MHTpanpouenypH/ YCNOXHEHNUsT ca PerMcTpupaHu
B 11 abnauuun (1.3%) — 4eTMpu NepukapgHu M3nuea
(B eavH cnyyam ¢ HeoOXOAMMOCT OT NepUKapANOLEH-
Tesa); eavH WHrBUHaNEeH XemaToM; eOQuH BUCOKOCTe-
neHeH AV 6nok npu npeaxoxaaw JIBB, Hanoxun nv-
nnaHTaumsi Ha BpEMEHEH NencMenkbp; ABa cnyyas Ha
npexogeH nbneH AV 6nok; eguH npexogeH AV 6nok
2:1; eavH HenbneH [Bb; egHa dpakTypa Ha KaTeTbp,
HanoXxwurna npekpaTaBaHe Ha npoueaypara cnep esa-
KynpaHe Ha cparmeHTuTe 6€3 ocTaTbyeH maTepuman.

OBCBHXAAHE

OcHoBHaTa Haxofka B HacTosLLMst 0630p e, Ye B yC-
noeusiTa Ha npoabipkasalla naHgemus or COVID-19
npe3 2021 r. B Bbnrapus ce oT4yMTa NEKO yBenuyeHmne ¢
4.4% Ha n3ebpLUeHnTe abnauum n No-3HaYNTENHO yBe-
nnyexune ¢ 35% Ha YMCTo AMarHOCTUYHUTE npoueaypw.

PasnpegeneHneTo Ha nauneHTuTe no nos € novtu
0e3 npomsiHa cnpsiMoO npegxogHaTta rogvHa, 3anassa
ce 1 Bb3pacToBOTO pasnpeaerneHune. Cnabo Hamansiea
OpoAT Ha neguaTpnYHUTE abnaumu.

CpegHusaTt 6poli Ha OuarHOCTUYHUTE M Ha abna-
LUMOHHUTE KaTeTpu B efHa npouegypa ce 3anasea
npakTnyecky 6e3 npomsiHa CNpsiMo NpeaxofHaTa roau-
Ha. 3anasBart ce 1 BapuaummTe B Opos Ha AMArHOCTWY-
HUTEe KaTeTpu B AOCTa LUMPOKU FPaHULN, KOETO MOXe
[a ce 00sICHM C pasnuKky B MpakTukata Ha oTaenHuTe
LEHTpOBE M C PpasfUYHUTE HYXAW B 3aBUCUMOCT OT
apuTMoreHHus cybcTpart. EnektpoaHaToMuyeH MenuHr
He caMoO MpoAb/hKkaBa fa Ce M3Mon3ea PYyTUHHO, HO
[opwu ce otuymTa abcontoTeH pueT ¢ 25% 1 yBenuueHne
Ha oTHocuTenHua aan ¢ 10%. BpoaT n oTHOCUTENHUAT
091 Ha U3MNon3BaHnNTe UPUIMpaHy KaTeTpy CbLLO NEKO
HapacTtBaT ¢ no4tn 6%. VHTepecHo e, 4ye npe3 2021
I. MpurMpaHata abnauus msocTaBa CrnpsMO W3MOon3-
BaHeTo Ha EAM 3a pasnuka oT npeaxogHaTa roguHa.
Mpe3 2020 r. gBaTa nokasaTens ca gocTa 6rnmM3sku, Ho ¢
npeobnagaBaHe Ha vpurmpaHata abnauus. Vipurnpax
kateTbp u EAM Han-yecTo ce nsnon3eaT e4HOBPEMEH-
HO MpPX KOMMNNEKCHN apuTMONOrMyHu cyoctpatu. Upu-
rmpaHa abnaumsi obade Moxe da ce NPUNoXM n ca-

The most common secondary diagnoses were typ-
ical atrial flutter, atypical atrial flutter, atrial fibrillation,
and AVNRT/dual AV nodal physiology (Fig. 3). Ablation
of a secondary arrhythmia substrate within the same
procedure was performed in 85 cases (9.7%) — most
often ablation of the cavotricuspid isthmus (Fig. 4). Ab-
lation of a third arrhythmia substrate was undertaken in
10 procedures (1.1%) vs three cases in 2020.

Acute procedural success with respect to the
primary diagnosis was achieved in 862 ablations
(98.8%). In case of ablation of the second and third
substrate acute success was achieved in all proce-
dures (100%).

Intraprocedural complications were reported in 11
procedures (1.3%) — four pericardial effusions (one ne-
cessitating pericardiocentesis); one inguinal hemato-
ma; one high-grade AV block in preexisting LBBB with
implantation of a temporary pacemaker; two cases of
transient complete AV block; one transient AV block
2:1; one RBBB case; one catheter fracture with inter-
ruption of the procedure after removal of the fragments
without remains.

DiscussIiON

The main finding of this study is that in 2021
during continuing COVID-19 pandemic there was a
slight increase (by 4.4%) of the catheter ablations and
a more substantial increase (by 35%) of EP studies in
Bulgaria.

Sex distribution of the patients was almost un-
changed compared to previous year, as was the age
distribution. There was a slight decrease of the number
of ablations in pediatric patients.

The median number of diagnostic and ablation
catheters used in a single procedure was virtually the
same as in previous year. Variations in the number of
diagnostic catheters were again quite large. This could
be explained by interinstitutional variations in the prac-
tice and by varying needs depending on the arrhyth-
mia substrate. EAM was not only routinely used, but
even had an absolute increase of 25% and a relative
increase of 10%. The number and proportion of irrigat-
ed catheters used also increased slightly by 6%. Inter-
estingly, in 2021 irrigated ablation lagged behind the
number of EAM procedures unlike the previous year.
In 2020, the two indicators were quite close, with some
predominance of irrigated ablation. Irrigated catheters
and EAM are most often used simultaneously in com-
plex arrhythmia substrates. However, irrigated ablation
can also be applied on its own, which is why it usually
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MOCTOSITEMNHO, NMOpagu KOETO Hal-4ecTo € C MO-BUCOK
aan cnpamo npoueaypute ¢ EAM. lNpomsHaTta Ha ToBa
OTHoLleHne npe3 2021 . BepOATHO ce 00sICHSIBA CbC
cTpemexa fia ce Hamanu UHTpanpoLeaypHOTO MbYEBO
HaToBapBaHe 4pes3 manonssaHe Ha EAM npu Hekom-
nnekcHn abnauum ¢ oOOMKHOBEH HEUPUTMPAH KaTeTbp.

Peructpupa ce otyeTnmBo yBenuyeHue Ha kpnoba-
noHHuTe abnaumm ot 32 (3.8%) npe3 2020 r. o 52 (6%)
npe3 2021 r. HesaBucumo ot ToBa pagnopPEKBEHTHU-
Te abnaumm NnpoabmkaBaT Aa AOMUHMPAT, HAaN-BEPOAT-
HO nopagmn HeoBXoAMMOCTTa OT 3HaYUTENHO gonnatla-
He OT naumeHTuTe 3a kpnoabnaumsa. OTumTa ce cnabo
yBENMYEHNE Ha W3MON3BaHETO Ha WHTpakapguanHa
exorpadms (o1 32 Ha 37 mpoueaypu), Kato yucnata
npogbikaBaT Aa ca HUCKWU, BEPOATHO OTHOBO nopagu
dmHaHCOBW NpUYKHK. Han-psako ca na3nonasaHu cre-
unanHiTe OMarHoCTUYHW KaTeTpy 3a BMCOKOMITbTHOC-
TEH MEMNUHI — BepPOATHO nopagun Tosa, Ye ce npunarat
npyv KOMMNMEKCHU apuTMOMOrMyHmn cybcTpaTu, KouTo ca
OTHOCUTEMHO peakn, HO Moxe 61 1 3aL0To LieHaTa UM
HaOXBbPMsS CTOMHOCTTA Ha LanaTta KnMHWYHA NbTeka,
6e3 pa ce penmbypcupat ot H3OK. Tpabea ga nog-
yepTaem, 4Ye JaHHMTE 3a M3MON3BaHETO Ha MHTpaKap-
AvanHa exorpadus, KateTpu 3a BUCOKOMITbTHOCTEH
MENWHT 1 TpaHcnepuKapAeH AOCTbM ca CaMO OPUEHTU-
POBBYHM, AOKOSIKOTO OTKPMBAHETO MM B BasaTta gaHHU
3aBMCK OT U3PUYHOTO MM CbOOLLABaHe B TEKCTOBOTO
3aknoyeHne 3a npoueaypara. Bee nak, ako Mma Hsikak-
BO MOJLUEHsBaHe, TO BEPOSITHO € MMHUMAJSTHO, ThIA KaTo
LIeHTpOBETE MO NpaBuIo OTOENsI3BaT M3MNON3BaHETO Ha
cneumanHu KaTeTpu u OCTbIN.

CTpyKkTypata Ha BogelwmTe enekTpodunsanonormy-
HW gnarHo3u e MHoro 6nmaka o tasm ot 2020 r. — npe-
obnagasa NpeacbpaHOTO MbXAEeHe, cneaBaHo ot AV
HOAarHa pUeHTpU Taxukapgus U TUNMYHO NPeaCbPAHO
TpenTeHe B MOYTU paBHM U Marnko MO-HUCKN OAroBe
cnpsmo 2020 r. bpodaT Ha abnaumnTe cnopeq OCHOBHA
AnarHosa € CbOTBETEH Ha yecTtoTata u. M3knodeHune
e Bofelyata gumarHosa ,NpeacbpiHO MbXAEHe®, Kos-
TO € kogupaHa B 46.5%, HO CbLLEBPEMEHHO 130MaLms
Ha 6enogpobHu BeHu e npaBeHa B 42%. ToBa HeCb-
OTBETCTBME Ce OOSICHSIBA C yBenuyeHaTa 4ectoTa Ha
abnauusa Ha AV Bb3ena, OCHOBHO Mpu NaumMeHTu ¢ npe-
OXOOHO MMMNaHTMpaHa PeCMHXPOHU3MpaLLa cncTema.

OTHOBO npw npubnuamTenHo 1 Ha Bcekn 5 npoue-
Aypv ce guarHoctuumpa un BTopa apuTMusi, Ham-4ecto
TUNMYHO NpeacbpaHo TpenTeHe. KakTo v npes npegxoa-
HaTa rogvHa, abnaums Ha BTOpU apuTMOreHeH cyoctpar
Ce OoCbLUecTBsiBa NpUONM3NTENHO B MOMOBMHATA CIy-
yaun. TpeTn cybcTpaT ce yCcTaHOBsiBa TBbPAE PSOKO U
CbC CbLUaTa YecToTa, KaKTo Npe3 npeaxogHaTa roguHa,
HO abnaums B Te3un criy4aum e npaBeHa Marko no-4ecto
B cpaBHeHue ¢ 2020 r. HezaB1cMOo OT TOBa, NPOAbITKa-
BaMe [a cMsiTame, Ye UHTpanpoueadypHaTa oueHKka Ha
KIMHMYHAaTa 3HAYUMOCT Ha JOMbITHUTENHUTE HAXOOKN €

has a higher share compared to EAM procedures. The
reversal of this attitude in 2021 is probably explained
by the desire to reduce procedural radiation by using
EAM in non-complex ablations with a simple non-irri-
gated catheter.

There is a clear increase in cryoballoon ablations
from 32 (3.8%) in 2020 to 52 (6%) in 2021. Neverthe-
less, radiofrequency ablation continues to dominate,
most likely due to the need for substantial co-payment
by patients for cryoablation. There has been a slight
increase in the use of intracardiac ultrasound (from
32 to 37 procedures), with numbers remaining low,
probably again for financial reasons. Special diag-
nostic catheters for high-density mapping were rarely
used — probably because they are meant for complex
arrhythmia substrates, which are relatively rare, but
perhaps also because their cost exceeds the value of
the entire clinical path, without being reimbursed by
the NHIF. It should be emphasized that data on the
use of intracardiac ultrasound, high-density mapping
catheters, and transpericardial access are indicative
only, being dependent on their explicit reporting in the
text summary of the procedure. However, if there is
any underestimation, it is probably minimal, as the
centers usually note the use of special catheters and
accesses.

The structure of the leading EP diagnoses was
very close to that of 2020 — atrial fibrillation predomi-
nated, followed by AV nodal reentry tachycardia and
typical atrial fibrillation in almost equal and slightly
lower proportions. The number of ablations accord-
ing to the primary diagnosis corresponded to its fre-
quency. An exception is the primary diagnosis of atrial
fibrillation, which was coded in 46.5%, but at the same
time pulmonary vein isolation was made in 42%. This
discrepancy can be explained by the increased fre-
quency of AV node ablation, mainly in patients with a
previously implanted cardiac resynchronization ther-
apy device.

Again, approximately 1 in 5 procedures was diag-
nosed with a second arrhythmia, most commonly typ-
ical atrial flutter. As in the previous year, ablation of a
second arrhythmogenic substrate occurred in approx-
imately half of the cases. A third substrate was found
very rarely and with the same frequency as in the pre-
vious year, however ablation in these cases was done
more often than in 2020. Nevertheless, we still believe
that the intra-procedural assessment of the clinical sig-
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cepuosHa u He ce nogxoxaa 6e3pasbopHO KbM OnuUTU
3a eNnVMUHMPaHe Ha BCEKWM apuUTMOMOrMyeH cybcTpar.
Mpn TOBa HeMOCpPeACTBEH MHTPaNpoLEenypeH ycnex
npogbskaea ga ce otumTa B Hag 98% oT npouenypuTe,
KaKTO Npe3 Npeaxo4HUTE roavHu.

BposaT Ha nHTpanpoueaypHUTE YCINOXHEHUsI ce 3a-
Obpxa HenpomeHeH cnpsimo 2020 r. n npogbxkasa ga
€ MHOI0 HUCBK, a BUALT UM € 06u4aeH 3a enekTpodu-
3uonornyHn npoueaypu [2-4] — Bogewm ca nepukapa-
HUTE W3NUBM U CbPOEYHW TaMMoHaawu, crneaBaHu oOT
NPOBOAHN HapyLleHUa Ha HMBO AV Bb3er U YyCnoXxHe-
HUS OT cbaoBua gocTbn. Obe3nokonTenHo e cbobLua-
BaHETO Ha WMHTpanpouedypHa dpakTypa Ha KaTeTbp.
Tbl KaTO ANArHOCTUYHNUTE M MOYTU BCUYKM abriaymnoH-
HW eneKkTpodU3MOoNorMyHM KaTeTpy He nonagar B Cnu-
cbka C MeauumHcKnTe nsgenus, 3annawadm ot H30K,
enekTpon3NONOrMYHUTE LIEHTPOBE ca NMPUHYAEHN Aa
M U3non3saT MHOrOKpaTHO, a ToBa pedoriekTupa B puUCK
OT NoAo6OHM ONacHW YCINOXHEHWS.

OrPAHUYEHUSA

He e Bb3MOXXHO [a ce OCbLLECTBM NPOBEpPKa Ha Kope-
KTHOTO BbBEXAaHe Ha U3XOAHWUTE AaHHU U ce pa3ynTa Ha
006POCHLBECTHOCTTA HA YYaCTHUUMTE B perucTbpa. Tosu
rnoTeHLumaneH Npobrnem e TUNUYEH 3a BCUYKN PETUCTPU.

PermctbpbT oTYMTa CaMO HEmNocpeacTBEHUS pe-
3ynTar oT abnauuaTa M MHTpanpoueaypHUTE YCIOX-
HeHusi. PeunamBuTe Ha nekyBaHata apuTMUS U MOCT-
npoueaypHUTE YCIOXHEHUS M3Nu3aT M3BbH obxBaTa
N uenute Ha peructbpa. CrnegoBaTenHo YecTtoTa Ha
YCNOXHEHUsITA BEPOATHO € NoALueHeHa, a Abrocpoy-
HUSIT yCnex — NO-HUCBK OT HENOCPeACTBEHUS.

PermctbpbT He oTpassiBa U3PMYHO WU3MOM3BaHETO
Ha cneunUYHN KOHCYMaTUBU, HATO AOMbIHUTENHUTE
npeanpouenypHy obpasHu nscrnenBaHusi, KOMTo He ce
3annawart ot H30K, Ho ca HeobXxoaMMKM B MHOIO Cry-
Yau. Bce nak no kno4oBu AyMun € Bb3MOXHO Aa ce yc-
TaHOBW M3MOM3BaHETO Ha creuuanHy KateTpu, Kkorato
TO € OTpa3eHo B TEKCTA Ha 3akroyeHnsaTa. B nepcnek-
TMBA, NpY 3HAYUTENHO yBenu4eH Gpol Ha abnaumuTe
C M3Mon3BaHe Ha MHTpakapauanHa exorpadusi, BUCO-
KOMMbTHOCTEH MEMNUHTr U HepagnodpeKkBEHTHA eHep-
rmsi, B MOrmno fa ce HanpaBaT NPOMEHM B permcrbpa
3a QMPEKTHOTO UM OTpassiBaHe, BMECTO Ja ce Tbpcu
Mo KIHYOBM AYMMU.

Bbnpekn n3bpoeHUTe OrpaHuyeHust PermcTbpbT
[aBa ToYHa npefcTaea 3a Buaa 1 obema Ha OenHOoCT-
Ta, KOATO Ce W3BbPLLUBA B €neKTpodusMonormyHmiTe
LEeHTpoBe B HauuoHaneH mailab. Cbllo Taka, peruc-
TbPbT NPENOCTaBsA U OPUEHTUPOBBYHA MpeacTasa 3a
BMAa n obemMa Ha OCHOBHUSA crieundmryeH KOHCYMaTuB,
n3rnon3eBaH B exegHeBHaTa enekTpodmamonornyHa
npakTuka B bbnrapus.

nificance of the additional findings was meticulous and
attempts at eliminating any arrhythmia substrate were
not indiscriminate. At the same time, acute success
continued to be reported in over 98% of procedures as
in previous years.

The number of intraprocedural complications re-
mained very low and unchanged compared to 2020,
and of type common for EP procedures [2-4] — peri-
cardial effusions and cardiac tamponades were most
common, followed by conduction disorders at the AV
node level and vascular access complications. The re-
porting of a catheter fracture is worrisome. As all diag-
nostic and almost all of the ablation EP catheters are
not included in the list of medical devices paid for by
the NHIF, EP centers are forced to use them repeated-
ly, which translates into risk of such dangerous compli-
cations.

LIMITATIONS

It is not possible to verify the correct input of the
source data and one relies on the good faith of the
participants. This is a potential limitation, intrinsic to all
registries.

The registry reports only the acute result of the ab-
lation and the intraprocedural complications. Arrhyth-
mia recurrences and postprocedural complications go
beyond the scope and purpose of the registry. There-
fore, the incidence of complications is likely to be un-
derestimated, and the long-term success — lower than
the acute one.

The registry does not explicitly reflect the use of
specific consumables, nor the additional pre-procedur-
al imaging studies, which are not paid for by the NHIF,
but are necessary in many cases. However, search by
keywords makes it possible to identify the use of spe-
cial catheters, whenever this is mentioned in the text
summaries. In the future, with a significantly increased
number of ablations using intracardiac ultrasound,
high-density mapping and non-radiofrequency energy,
changes could be made in the registry for their direct
entry, instead of searching by keywords.

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.
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3AKNIOYEHUE

HaumoHanHuaT pernctbp no enekTpodrsnonorms
BG-EPHY Bkno4Ba cMCTEMHO U HEMPEKbCHAaTO OCHOB-
HW OJaHHW 33 abnauumMte Ha CbpAeYHU apUTMUK, U3-
BbpLUBaHW B CTpaHaTta. B ycrnoBusaTa Ha npogbrmkasalla
naHgemus ot COVID-19 npes 2021 r. ce oTuMTaT MUHK-
MaJSiHO HapacTBaHe Ha 6posi Ha KaTeTbpHUTE abnaumm
1 3ana3BaHe Ha BMAa MM CnpsiMo NpeaxoaHarta rogvHa.

CONCLUSION

The national EP registry BG-EPHY includes sys-
tematically and continuously basic data on ablations
of cardiac arrhythmias performed in the country. In
2021, during continuing COVID-19 pandemic the
number of catheter ablations performed showed min-
imal increase, while the type of ablations remained
the same.

MpunoxeHue 1. YuactHnum B pernctbpa BG-EPHY/ Appendix 1. Participants in the registry BG-EPHY

BonHuum / Hospitals INekapwu / Doctors

MBAI ,HauunoHanHa kapguonornyHa
6onHuua“, Cocus

National Heart Hospital, Sofia A-p Munko Crosiros

O-p BosiH KyHeB

Mpodp. Yaepap WanraHos, agMuHucTpatop
Ha pernctepa BG-EPHY
Mpod. Towo BanabaHcku

[-p Kpacumup Kapamntes

Prof. Tchavdar Shalganov, MD, PhD, BG-EPHY
Registry Administrator

Prof. T. Balabanski, MD, PhD

Dr. Milko Stoyanov, MD

Dr. Krasimir Karamitev, MD

Dr. Boyan Kunev, MD

MBAJ ,Anxunbagem Cutu KnuHuk Tokyga®“,
Coous
Acibadem City Clinic Tokuda, Sofia

Hou. Bacun Tparikos
O-p Oanuen MapyoB

Assoc. prof. Vassil Traykov, MD, PhD
Dr. Daniel Marchov, MD

YMBAI ,CB. AHvHa“, Codus
UMHAT St. Anna, Sofia

O-p Muxawn Mpotuy
O-p Hukonan BoHeB

Dr. Mihail Protich, MD
Dr. Nikolai Bonev, MD

YMBAI ,Cs. EkatepuHa“, Codus
UMHAT St. Ekaterina, Sofia

Mpodh. CeeTocnas Voses

Prof. Svetoslav lovev, MD, PhD

YMBAI ,Cs. leopru*, MNnoegus

UMHAT St. George, Plovdiv A-p Kpacamup fxurcos

Dr. Krasimir Dzhinsov, MD

He e deknapupaH KOHGIUKM Ha uHmMepecu
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