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BoseaHo

Moy NUTYBaAHU KOJ1€ru,

Ce HaBpLlIyBaaT 4 roauHM o4 U34aAeHUOT NPB 6POj Ha eNIEKTPOHCKOTO CNMCcCaHKe 3a
KapAuMoBacKy/aapHa MeanLUmMHa, BO Koj nepuog, ce objasuja 16 6poeBu U HEKO/KY
TEMaTCKM BOHpeaHu bpoesun (Supplements).

YpeaHuykmoT oabop Be noBuKyBa 3a NoHaTaMoLlLHa copaboTKa M ucnpakakbe Ha
Aocera HeobjaBeHM TPYAOBM, OPUTUHANHU, PEBUjANIHUN, KAKO M NPUKA3KU Ha CayYau.

CpaeuHo,

Mpod. aA-p MapwujaH bowescku, FESC



OpurvHanHu TpyaoBum

MponoHrupaHa nocronepaTtusHa aTpujanHa pmubpunaumnja Kako NPeaUKTOp 3a paHa
M AOUHA cpueBa ¢n1abocT No KapAMOXUpPYpPLLUKA onepaumja

AHa Mapwuja TaceBa Bacunesa, Munka KnmnHueBa, lonybrHKa boweBcka, "KaH Mutpes

daKkynTeT 3a MeAULMHCKU HayKn, YHuBep3uTeT ,loue Adenyes”, LUtun, CeBepHa
MakegoHuja, NM3Y Kannnuka 6onHnua an Mutpes, Ckonje, CeBepHa MakeaoHuja

Abstract
Background

Postoperative atrial fibrillation (POAF) is the most common arrhythmia following
cardiac surgery and is associated with increased morbidity and long-term
complications. Its relationship with heart failure, particularly in relation to arrhythmia
duration, remains insufficiently clarified. The aim of this study was to evaluate
whether prolonged POAF (>48 hours) is associated with an increased risk of early

and late heart failure.

Materials and Methods

A retrospective, observational, single-center cohort analysis was conducted between
2020 and 2023. Among 2,419 patients who underwent cardiac surgery, 378 (16%)
developed new-onset POAF. Patients were stratified into two groups according to
arrhythmia duration (<48 hours and >48 hours). The primary outcome was the
occurrence of heart failure during the in-hospital period, <6 weeks, and >6 weeks

after surgery. Risk was expressed as odds ratio (OR) with a 95% confidence interval (Cl).

Results

In-hospital heart failure was significantly more frequent in patients with POAF >48
hours (21.6% vs. 9.8%; p=0.002; OR 2.53; 95% Cl| 1.40—-4.55). In the early post-
hospital period (<6 weeks), no significant difference was observed between the
groups. However, beyond 6 weeks, late heart failure was more common in patients
with prolonged POAF (9.82% vs. 4.26%; p=0.04; OR 2.45; 95% Cl 1.02-5.88).

Conclusion

Prolonged POAF (>48 hours) is significantly associated with an increased risk of

early and late heart failure. Arrhythmia duration represents an important prognostic
marker and may help identify patients with greater myocardial vulnerability following
cardiac surgery.

Keywords: postoperative atrial fibrillation; heart failure; cardiac surgery; prolonged
arrhythmia
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Bosep,

MocTonepaTtuBHaTa aTpujanHa pubpunaunja (MOADP) npeTcTaByBa HajuecTa paHa
KOMMN/IMKauUMja N0 KapAMOXMPYPLLKA onepaLumja 1 3Ha4YajHO ro 3roiemyBsa
MOpP6MANTETOT M TpoLIoUUTe 3a NeKyBame (1, 2). Mako Bo ronem 6poj cnyyam ce
CMeTa 3a TPaH3UTOPHa apuUTMMja, Ce NoBeKe A0Ka3M yYKaxKyBaaT geKa [TOAD e
NMOBP3aHa CO HEMOBOJ/IHM AONTOPOYHM UCXOAN, BKIY4YYBajKM NOBTOPHA aTpUjaiHa
dunbpunaumja, Mo3o4eH yaap n xocnutanmsaumja (3, 4).

BpckaTa nomery aTpujanHaTta ¢ubpunauymja n cpuesata c1aboct e KOMNEKCHa U
ABOHAcO4YHa. ATpujanHata pubpunaumja moxe ga gosese A0 XeMOAUMHAMCKa
HecTabUAHOCT, 3rofeMeHn NPUTUCOLM Ha NONHEHE M HaMaleHa KapaujanHa
pesepBa, 40AEKA NOCTOEYKATa CTPYKTYPHA cpueBa 60/1eCT ja onecHyBa nojaBata U
nep3ncTUparbeTo Ha aputMmujaTta (5, 6). Bo noctonepaTMBeH KOHTEKCT, OBME
MEXaHU3MM Ce Ha40BpP3yBaaT Ha BOCMA/INTE/IHATA peaKumja, BONYMEHCKUTE
bAYKTyaumMm 1 MMoKapaHaTa NnoBpeaa NoBp3aHa Co KapAMony/IMOHAAHMOT bajnac,
LUTO AOMNO/IHUTENHO ja 3roIeMyBa BEPOjaTHOCTA 3a AeKOMNeH3auuja.

HeogaMHeLLHUTE CUCTEMATCKM aHaIM3M NoKaxKyBaaT Aeka NOA®P e noBp3aHa co
3ro/ieMeH KpaTKOPOY€eH 1 A0AFOPOYEH PU3MK OF MO30YEH yAap U CMPTHOCT, HO
nogaTouuTe 3a HEj3SMHOTO B/IMjaHUeE BP3 cpLeBaTa c/1abocT ocTaHyBaaT OrpaHUYEHH
n xeteporeHu (7, 3). OcobeHo e HeA0BOIHO Pa3jacHETO Aa/IM BPEMETPAEHETO Ha
MOA® Hocw AONONHUTENHA NPOrHOCTUYKA BPEAHOCT HaZ, CAMOTO HEj3UHO
NPUCYCTBO.

Mako nparoT og, 48 yaca YecTo ce KOPUCTU KaKO KAMHUYKM Npar BO O4NyKKUTe 3a
AHTMKOArynaHTHa Tepanuja, HEroBOoTO 3HaYeHe BO KOHTEKCT HA XeMOMHAMCKM
NCXOAMN U PU3NK 3a CPLLEBA CNAabOCT HE € CUCTEMATCKU UCNUTAHO. Pa3inkyBareTo

Ha NaUMEeHTU CO KPaTKOTpajHa o4 OHMe co nponoHrnpaHa MOADP moxKe Aa 0OBO3IMOXKMU
nogobpa cTpatndmnKaumja Ha PU3NKOT N NopaHa naeHTUUKaumja Ha NaLNEHTH Co
3ronemeHa MMoKapaHa paHANBOCT.

Llenta Ha oBaa cTygmja belle Aa ce NpoLeHU Aanu BpemeTpaereTto Ha MOAD e
NOBP3aHO CO NojaBaTa Ha pPaHa M AOLUHA cpueBa cnabocT No KapaMOXMpPYpPLLKA
onepaumja, co nocebeH akLEeHT Ha KAMHMYKATa MUMMNAKKaLMja Ha NPOJIOHIMpPaHaTa
apuTMmumja.

Marepujanu nu metogun

CTyamjaTta npeTcTaByBa PETPOCNEKTUBHA, ONCePBALLMCKA, MOHOLEHTPMYHA KOXOPTHA
aHanusa cnposeaeHa Bo KanHuykata 6onHuua ,"KaH Mutpes” — Ckonje, CeBepHa
MakegoHmja, BO nepnogoT oA jaHyapu 2020 ao aekemspu 2023 rogmHa, co uen aa
Ce UcnuTa NoBpP3aHOCTa NOMeFy BpeMeTPaeHETO Ha NOCTONEepPaTUBHATA aTpUjanHa
¢dmnbpunauymja (MOAD) 1 nojaBaTta Ha paHa U AOLHa cpueBa cnabocT no
KapAVOXMpypLUKa onepaumja.

Bo cTtyamjaTta 6ea BKAyYeHW BO3paCHM NaumeHTn (218 rogmHmn) Kom passune
HoBoHacTaHaTa [MMOA® no 6110 KOj TN Ha KapANOXMPYPLLKa onepalnja (KopoHapeH
6ajnac — CABG, BanBynapHa, aopTHa UaM KOMBMHMpaHa npoueaypa). McknyyeHu
6ea nauneHTn co NpeTxoAHa Nep3NCTEHTHA UAM NepMaHEeHTHA aTpujaaHa
¢dnbpunauymja, NnaumMeHTM Kon ocTaHaie BO CUHYC puTam No onepauujara,
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NauMeHTU CO HEKOMMNAETHA MeANLMHCKA OKYMEHTaLMja M NAaUUMEHTUN CO cneaere NOKPATKO oA,
6 meceum.

MOA® b6elwwe anjarHoCTMUMPAHA NPEKY KOHTUHYMPaAHO EKI moHuTopuparbe 1 gepuHmnpaHa
cornacHo Kputepuymute Ha Society of Thoracic Surgeons Kako HoBOHacTaHaTa aTpujanHa
dunbpunaumja No KapaMOXMPYpLLKa onepauuja Koja Tpae noseke og 1 yac u/mnm bapa
TepaneBTCKa UHTEepBEHLNja (KOHTPONa Ha PPEKBEHLMja UK PUTaM, OAHOCHO KapauoBepsunja).
MauneHTuTe H6ea cTpaTMdMUMpPaHM BO ABE rPynu CNopes BpeMeTpaeteTo Ha apuTmujaTa:
MOA® <48 yaca u NMNOA®D >48 vaca.

CpueBaTta cnaboct bewe gepuHmnpaHa cornacHo ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure (2021) Kako KNIMHUYKN CUHAPOM CO TUMNYHU CUMNATOMM
(ancnHea, opTonHea, 3aMop, HaMaeHa TonepaHLUMja Ha Hanop) u/unu sHaum (nepndepeH
eaem, NyJIMoHa/iHa KOHrecTuja, jyrynapHa BEHCKa AMCTEeH3Mja), NOTBPAEHU CO 0B6jEeKTUBHM
[I0Ka3u 3a CTPYKTYpHa U/muam dyHKLUMOHaNHA cpueBa abHOPMaNHOCT, HajuecTo
exoKapanorpadckm (HamaneHa nam 3avyBaHa LVEF, CTPYKTYPHM NPOMEHU NN NOKaYeH
MPUTUCOK HA NOZIHEHE Ha /ieBaTa KOMOPaA).

MpumapeH ncxog, b6elle nojaBata Ha cpLeBa c1aboCT BO 3aBUCHOCT 04, BpEMETPAEHETO Ha
MOA®, aHann3npaHa BO TPM BPEMEHCKU MHTEPBANU: MHTPAXOCNUTANEH Nepuoa,
nocronepaTMBeH Nepuo <6 HeAeAn 1 NocTonepaTMBeH Nepuoa >6 Heaenu.

MoaaToumTte 6ea npesemeHn o, eNeKTPOHCKMOT BOTHUYKM MHPOPMALMCKU CUCTEM U
ondakaa gemorpadCckm KapakTeEPUCTUKN, KOMOPOUAUTETU, EXOKAPANOTrPaPCKU
napametpu (LVEF 1 ronemmnHa Ha neBa NnpeTkoMopa), TN Ha XMpPYpLLUKa MHTEPBEHLM]a,
MHTPAXOCNMUTAZIHM KOMNAMKALMM M NOCTXOCNUTANHM ncxogmn. Ctyanjata bewe ogobpeHa
04, peneBaHTHUTE ETUYKM KOMUCUMWN U CNPOBEAEHA COMNACHO NPUHLMNUTE HA XeNCUMHLLKATA
AeKnapauuja.

CtaTuctuyKaTa aHanmsa bewe nsspweHa co SPSS Bep3uja 26.0; kKaTeropuckute Bapujabaum ce
MPUKaXKaHM KaKo arcoyTHN BPeAHOCTU M MPOLEHTU U Ce aHaNU3NPaHK CO X2 Uau

Fisher exact TecTt, KOHTUHYMpaHUTe Bapnjaban Kako cpeaHa BPeAHOCT + CTaHAapAHa
AeBujaunja n cnopeaysaHu co t-test unn Mann—Whitney U TecT, a pu3nKoT o4 nojaBa Ha
cpueBa cnaboct e n3paseH npeky odds ratio (OR) co 95% poseputeneH nHTepBsan, npu

HMBO HA CTAaTUCTUYKA 3Ha4ajHoCT p < 0,05.

Pesyntatu

Bo nepuogot oa janyapu 2020 ao aekemspu 2023 rognHa 6ea nsspieHun 2.419
KapAMOXUPYPLLKK onepaunm, oa kom 378 naumeHTn (16%) passuae noctonepaTtMBHa aTpujasiHa
dmnbpunauymja (MOAD). Oa HmB, 193 naumeHTn nmane NMOAD <48 yaca, a 185 naumeHTH

NOA® >48 yaca.

Bo MHTpaxocnmuTanHMOT Nepuog, paHa cpueBa cnabocT bewe pernctpmpaHa Kaj 19 naymeHTH
(9,8%) Bo rpynata co MOA® <48 yaca u Kaj 40 naymeHTH (21,6%) BO rpynata co NOAD >48 yaca.
Pa3nukata 6elue cTaTUCTUYKM 3HaYajHa (p=0,002), npu wTo nponoHrupaHata MNOAD bewe
NOBP3aHa CO NOBEKe 0A ABOjHO 3rONEMEH PU3UK 3a Pa3BOj Ha paHa NoCTonepaTMBHA CpLEBA
cnaboct (OR 2,53; 95% Cl 1,40—-4,55) (rpadwuk 1).

Bo paHuoT noctxocnutaneH nepuoa (<6 Heaenun no onepaunjata) He 6ewe yTBpAeHa 3HaYajHa
pas3/ainKa BO NojaBaTa Ha cpuesa cnabocT mery aseTe rpynu.
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Cenak, BO NepnoaoT Nogonr o4 6 Heaenu No XMpypLuKkata MHTepPBEHLMja, AOLHATA cpueBa
cnaboct belle 3Ha4ajHO novecTa Kaj naumeHTuTe co NMOADP >48 yaca Bo cnopeaba co

rpynaTa <48 yaca (16 nauueHTtn, 9,82% HacnpoTn 8 nauneHTu, 4,26%; p=0,04), co NnpMbANKHO
2,5 natu 3ronemeH pusuk (OR 2,45; 95% Cl 1,02-5,88) (rpaduk 2).

OBue pes3ynTaTv yKaxyBaaT Aeka nponoHrnpaHata MOA® (>48 yaca) e 3Ha4ajHO NoBp3aHa U
CO paHa U Co AoLHa cpueBa c1abocT, WTOo cyrepupa NocToeHe Ha MOBUCOKA XEMOAMHAMCKa
N MMOKapAHa PaH/INMBOCT Kaj 0OBaa rpyna naumeHTu.

MNOAD = 48 vyaca NOAD =48 vaca
Cpueea
cnaboer % He He
5 ,ﬂ,d.'l E.ﬂ.ﬂ
_—9.84%

90,16% -

\?3.33 %

padukoH 1. CpueBa cnaboct BO MHTpPAXoCNUTaeH Nepuog cnopeg, rpynm

CpueBa cnasocT

= He

0a s He

'ﬂﬂ

9.82%
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90,18%

padukoH 2. CpueBa cnaboct BO nocTonepaTMBeH Nnepuoa Hag 6 Hegenu cnopep, rpynm
Awckycuja

Bo oBaa KOXOpTHa aHanM3a NOKaXKaBMe AeKa noctonepaTuBHaTa aTpujaaHa ¢pmbpunaumja
Koja mep3ucTupa noseke og, 48 4aca e 3Ha4YajHO NOBP3aHa U CO paHa U Co AOLHa cpueBa
cNabocCT No KapANOXMpPYpLLIKA HTepBeHUN]a. MauneHTUTe co nponoHrupaHa NOAD® nmaa
noseKe of, IBOjHO 3roNemMeH PU3UK 3a MHTPaAxXoCNUTaAHa AeKOMMNEeH3alUmja, Kako U 3ronemeH
PU3KK 33 goLHa cpLeBa C1aboCT BO TEKOT Ha ciiegereTo. OBME pe3ynTaTh YKaxKyBaaT AeKa
BpEeMEeTpaeHeTo Ha apMTMMjaTa NPETCTaByBa KANMHUYKKN peneBaHTEH MapKep Ha
XeMOAMHAMCKA U MMOKapAHa PaHAUBOCT.

MaTodusmnonormnjata Ha NMOAD e mynTudaKTOpHa M BKIyYyBa BOCNaieHME, OKCUAATUBEH
CTpec, aBTOHOMHaA Aucperynauuja u atpmjaneH peMoaeMHr MHAYLUMPaH o4, XUPYPLLUKNOT
CTpec n KapgmonyamoHanHuoT 6ajnac [8, 9]. MpoaonKeHaTa apUTMKHja 4oBeAyBa A0
ryberbe Ha aTpujanHUOT
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NPMAOHEC BO AWNjaCTOIHOTO NOJIHEHE HAa 1eBaTa KOMOPA, LWITO Kaj MauUeHTn Co ANjacToNHA
ANCPYHKLUMja MOXKe 3HAYajHO Aa ro HaMaaWu yaapHUOT BONYMEH U Aa NpPean3BMKA aKyTHA
AekomneHsauuja. Cnopea ESC BoanuuTe 3a cpueBa c1abocT, TaXMapuTMUUTE M aTpujanHaTa
AncdyHKUMja ce YecT Tpurep 3a akytHa HF aekomneHsaunja, ocobeHo Bo noctonepaTuUBeH
KoHTeKcT [10].

JOonoNHUTENHO, NEP3UCTEHTHATA TaxMKapaMja MOXe fa foBeae A0 TaXMKapAnja-uHAYyLMpPaHa
KapAnomMuonaTnja Npeky HapyLleHa KaaumMymcka XomeocTasa, MMOKapaHa ¢prnbposa u
nocreneHa cMcTonHa anchyHkumja [11]. OBme mexaHM3mMm ce HaaoBP3yBaaT HA MOCTOEYKA
MUOKapAHa NoBpeAa U CUCTEMCKA BOCMa/INTENHA peaKLnja No KapaAnoXnpypruja, cosgasajku
YCNI0BM 33 paHa XeMOAMHAMCKa HeCTabMAHOCT.

HawwnTe Haoam ce BO COMMAcHOCT CO COBPEMEHMUTE MNONYNALLMCKM AaHANU3U KOU AEMOHCTPUpPaaT
Aeka MNOA® e noBp3aHa Co 3roNeMeH PU3MK 04 XOCNUTaM3aumja nopaamn cpuesa cnabocr.

Bo ronema amepunKaHcKa KoxopTa og Hag 76.000 naunmeHTn No Kapanoxmpypruja,

Goyal u copaboTHMUMTE NOKarkaa Aeka NOAD e noBp3aHa CO MHUMAEHTHA

HF xocnutanusaumja (HR 1.33; 95% Cl 1.25-1.41), aypw 1 N0 UCKNy4yBaH€ Ha Cy4yaun BO
npBaTa roanHa no onepaumnjata [12]. UHTepecHo, acoumjaumjaTa Hewwe ywTe nonspaseHa

Kaj NauMeHTn No HexmpypLiKa onepaumja (HR 2.02), wto cyrepupa aeka NMNOAD moxke aa
NPeTcTaByBa MapKep Ha CYOKNMHUYHA MUOKapAHa ANCchyHKLM)a.

CnAnyHoO, BO HaUMOHaNHaTa AaHCKA perncrapcka aHaamMsa co meamjaHa cnegerbe of 7.2 roanHm,
Karacan v copaboTHMLUUTE NOKarKaa AeKa NauueHTUTe co HoBoHacTaHaTta NOA® no
HEeXUpypLUKa UHTEPBEHLM]A MMAAT 3HAYajHO NOBUCOKA AONTOPOYHA CTanKa Ha MHUMOEHTHA
cpueBa cnaboct Bo cnopeaba co nauneHTn 6e3 NOAD (HR 2.39; 95% Cl 2.06-2.78) [13].
NHTepecHOo, pU3nKoT bun cnopeainB CO OHOj Kaj NaLMEHTU CO HECNPOBOLMpPaHa HeEBABY/1lapHa
atpujanHa ¢ubpunaumja, WTO AOMNOAHUTENHO ja HarnacyBa NPOrHOCTUYKATA TeXMHaA Ha MOAD.

JononHuTtenHa noTeBpAa Aoara of HajHoBaTa MeTa-aHann3a Ha Awad 1 copaboTHMUMTE Koja
ondatn 247.270 naumneHTn og 50 ctyaum no CABG, kKage wto NMOA® belwe noBp3aHa co
3ronemeH pusunK og akyTHa cpuesa cnaboct (OR 1.8; 95% Cl 1.43-2.26; p=0.0012) [14].

OBue nogatoum ja notTepayBaat Bpckata nomery MOAD n xemognMHamcKa AeKkomneH3aunja
BO PAHMOT NocTonepaTueBeH nepuoa. JoONnoNHUTENHO, LONTOPOYHUTE PErMCTAPCKM NOAATOLM
Kaj naumneHTn no CABG ja noTBpAyBaaT NPOrHOCTUYKaTa TexMHa Ha [TOAD HaagBop o4, paHUOT
nocronepatmMeH nepunoa. Thorén n copaboTHUUMTe Nokarkaa aeka NOA®P no CABG e noBp3aHa
CO 3rosIeMeH 01ropoYvYeH PU3MK 04, CcpLeBa €1abocT, MO304YeH yaap U CMPTHOCT BO cnopesba
co naymeHTn 6e3 NOAD [15]. ChnmyHo, aHanm3aTa og SWEDEHEART pervuctapoT AeMoHCcTpupa
Aeka MNOA® e acoumpaHa co 3roiemeHa A40ITOPoYHa MOPONANTET N MOPTANIUTET Kaj NOCTapU
NauneHTn No Kapanoxmpypruja [16]. OBue Haoan AONOAHUTENHO ja HarnacyBaaTt notpebaTa
nponoHrupaHata NMNOA® aa He ce TpeTUpa Kako BeHUrHa 1 TPaH3UTOpPHA NOojaBa, TYKY Kako
KAMHUYKU pefieBaHTEH MapKep Ha UAHW KapAMOBaCKy/lapHU KOMMINKaLUN.

OHa WTOo ja NpaBu HallaTa aHan3a AONONHUTE/IHO 3HAYajHA e GOKYCOT Ha BpeMETPaeHETO
Ha apuTMMjaTa. [loaeKka NoBeKeTO CTyAMM ja aHaAn3mMpaaT nojasata Ha NMOAD Kako bMHapeH
beHOMEH, HalnTe pe3ynTaTh Cyrepmpaat AeKa nparoT og, 48 yaca MMa KNIMHUYKA
PEeNIeBAHTHOCT M BO KOHTEKCT Ha cpueBa cnabocrt. MNep3ncTeHTHaTa apuTMKUja MOXKe Aa
YKaXyBa Ha NOrosiem cteneH Ha aTpujaneH n BEHTPUKYyNapeH PeMOLENNHT, MOBUCOK
BOCMa/sIMTENEH TOBApP UM NOCTOEYKA ANjacToNHA AUCHYHKLN]A KOja ce maHudecTMpa BO
CTPECHW YyCNOBM.
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KAWHWYKK, OBME HAaoAM NOAAPKYBAaT NOUHTEH3UBHO CejeHe U paHa onTummsaumja Ha HF
TepanujaTta Kaj naumeHTn co NMOAD >48 yaca. HamecTto ga ce TpeTupa Kako TPaH3UTOPHA
KomMnauKaumja, nponoHrpaHata [MNOA®D moxKe Aa ce cmeTa 3a paH CUTHaA Ha MUMOKapAHa
PAHANBOCT M NOTEHLMjaNHA nAHa AeKomneH3aumja. Bo Taa HacoKa, HaBpemeHaTa KOHTPO/a
Ha PUTAMOT U paHaTa KOHBEpP3Uja BO CUHYCEH PUTAaM MOXKe Aa MMaaT NOTeHLUMjanHa yaora
BO OrpaHM4YyBarbe Ha XeMOAMHAMCKMOT TOBap M cnpeyyBare Ha NoOHaTamoLleH MUOKapaeH
PEMOAENVHT, NaKo OBa Bapa fONOAHUTENHA NPOCNEKTMBHA eBayauumja.

3aKNy4oK

MponoHrMpaHaTa nocronepaTMBHa atpujanHa ¢mnbpunaymja (>48 yaca) No KapaMOXMPYpPLLIKA
MHTEPBEHLUM|a € 3Ha4yajHO NOBP3aHa CO 3roleMeH PU3KK 33 paHa MHTPAXOCNUTANHA U AOLHA
cpueBa cnaboct. BpemeTtpaereto Ha apUTMMjaTa NPETCTaByBa KAMHUYKM pPeeBaHTEH
MNPOrHOCTUYKM MaPKEpP KOj ja HagMMHYyBa camaTa nojasa Ha MOA® Kako BMHapeH peHOMEH.
MNMaymeHTuTe co nep3ncteHTHa NMOAD nmaat NOBMCOKA XeMOANHAMCKA M MUOKApAHaA
PaH/AMBOCT, WTO 6apa NOMHTEH3MBHO CAeAeHE M paHA ONTMMM3aLMja Ha TepanujaTta 3a
cpueBa cnabocr. MponoHrupaHaTa MOAD He Tpeba ga ce CMeTa UCKAYYMBO 3a TPAH3UTOPHA
nocTonepaTtMBHa KOMNAMKALK]A, TYKY 32 NOTEHUMjaIEH MHOMKATOP HA UAHU AEKOMNEH3aUMCKN
HacTaHW. [TOHaTaMOLHM NPOCMNEKTUBHU CTyAMM ce noTpebHM 3a Aa ce yTBpAM A3NMN paHaTa
CTpaTeruja 3a KOHTPOAA Ha PUTAMOT MOXKe A3 F0 HaManu PU3MNKOT OZ cpLieBa cnabocT Kaj
OBaa nonynaumja NaumeHTw.
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rare complex coronary anatomy
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U3BapoK

XnbpuaHa nepkytaHa KopoHapHa uHTepseHuuja (PCl), Koja KombuHMpa
MMNAAHTauUuja Ha cTeHT 0610XKeH co nek (DES) n 6anoH ob6noxeH co nek (DCB),
npeTcTaByBa epuUKacHa CTpaTervja BO TPETUPaHETO Ha KOMIM/IEKCHA KOPOHapHa
apTepucka bonect, Npy Toa MUHUMMN3UPAjKN FO MOCTaBYBaHETO Ha TPajHNU METaNHU
MMNAAHTU. H1e npeTcTaByBame NpPUKas Ha C/1y4vaj KOj ro noTeHUMpPa KAUMHUYKMUOT
6eHedUT o xMbpuaHa NnepKyTaHa KOPOHAPHa UHTEPBEHLMja, Kaj NaLMUEHT Co
HeBoobMYaeHa KOpoHapHa aHaToMMja M NoBeKecaZoBHA KOpPoHapHa bonecrT.

68 roanLeH max co TULITEeYKa rpaaHa 601Ka 1 NnpeaxoaHa MeauLUMHCKAa UCTOPMU)a,
KOja BKAy4YyBa XMNEPTEH3Uja M MO3UTMBEH KOPOHAPEH CTPEC TECT, KOj MOKaXKan
Xopu3oHTanHa CT cermeHT Aenpecunja Bo NpeKkopaujaiHnTe n MHGEPUOPHUTE
oaBoau, belle xocnuTasnn3mpaH 3a eIeKTMBHA KOPOHApHa aHrnorpagdwuja.

AHrvorpadmjata NoKaxka peTka AeBujaunja Ha KOpoOHapHaTa aHAaTOMMja, NPU LWTO
CUTE TPU KOPOHAPHWU apTepUMN NOTEKHYBAAT O AECHUOT KOPOHAPEH OCTUYM, BO
KOMBMHaLMja CO BUCOKOCTENEHWN CTEHO3M Ha ABe 04 HMB. KpnTnyHa NpoKcMmanHa
CTeH03a o4 95% Ha AecHaTa KopoHapHa aptepuja (RCA) belwe TpeTupaHa co
nMmnnaHTauuja Ha DES (3.5 x 18 mm) no BHMMaTeNHa NoAroToBKa Ha ne3ujaTa U
dUnHaNHa onTMMM3aLmja co nocTamnaTtaymja co HEKOMMNAUjaHTeH 6anoH.

LinpKkymdneKkcHaTa apTepmja NoKaxka ABe TELKN Ie3Mn BO NPOKCMMANHMOT (95%) u
cpegHuot cermeHT (90%). Co ornen Ha NOBONHUTE KapaKTEPUCTUKM Ha Ie3nnTe u
cooABeTHaTa Npegannartaumja, AseTe nesnm 6ea TpeTMpaHu co cTpaTermja camo co
DCB, nsberHyBajku AonofHUTENHA UMMNNAHTALUM]a Ha CTEHT. banoH 0610xKeH co
nauunTakcen (3.0 x 30 mm) 6ewe ananuMpaH Ha NpPoKcMManHaTa nesnja, a DCB oa
2.0 x 30 mm Ha ne3unjaTa BO CPeAHNOT CErMEHT, NPM WTO H6ele NoCTUrHaT og/InYeH
aHrmorpadckmn pesyntat 6e3 AMCeKLMM LWTO rO OrPaAHMYyBaaT NPOTOKOT.

OBOj cnyyaj ja HarnacyBsa BpeaHocTa Ha xnbpugHata PCl cTparternja,
O0BO3MOXKYBajKn BaCKyNapHo-cneumdpmyHa peBackynapusaumja 1 HamanyBare Ha
ynotpebarta Ha TpajHM KOPOHAPHU MMNAAHTM Kaj KOMNEKCHA aHaToMMja.

KnyuyHu 360poBu: KomniekcHa KOpoHapHa apTepucka bonect, DES, DCB
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Introduction

Percutaneous coronary intervention has evolved substantially in the last decade with
the development of new-generation drug-eluting stents and adjunctive technologies.
Despite these advances, permanent metallic implantation remains associated with
long-term limitations, including in-stent restenosis, late stent thrombosis, and
impaired vasomotion. Although several strategies have been developed to reduce
permanent intracoronary metal such as stents with bioresorbable scaffolds and
unlocking bio-adaptors, drug-coated balloons are currently the only approach
supported by robust clinical evidence demonstrating both safety and efficacy,
particularly in selected lesion subsets, while avoiding permanent device
implantation.

Hybrid PCl, combining DES implantation in selected segments and DCB angioplasty
in others, allows individualized, vessel-specific revascularization. This approach may
be particularly beneficial in patients with complex coronary anatomy, especially in
those with multivessel disease, where minimizing metal burden is essential. We
present a case illustrating the successful application of a hybrid PCl strategy in a
patient with an uncommon coronary origin and severe multivessel coronary artery
disease.

Case Presentation

A 68-year-old male with exertional chest tightness occurring after walking 50—-100
meters, a past medical history of hypertension and a positive family history of
cardiovascular disease presented to the outpatient clinic for evaluation.
Transthoracic echocardiography was initially performed, demonstrating concentric
left ventricular hypertrophy, preserved systolic function (left ventricular ejection
fraction 70%), normal diastolic function, and no regional wall motion abnormalities.
Given the results, no cause of the symptoms was found, so it was proceeded to
exertional stress test. Exercise stress testing was positive, revealing horizontal ST-
segment depression in precordial and inferior leads that persisted into the recovery
phase, consistent with inducible myocardial ischemia. Based on these findings,
invasive coronary angiography was indicated and scheduled.

} l Coronary angiography revealed single vessel coronary
tree, a rare anatomical variant where all three coronary

vessels originate from the same, in this case, the right

coronary ostium. Significant obstructive coronary artery

disease was present. The proximal right coronary

artery exhibited a critical 95% calcified stenosis.

Whereas the circumflex artery showed two severe

tandem lesions, with a 95% stenosis in the proximal

segment and a 90% stenosis in the mid segment

(Figure 1. RCA stenosis and Cx lesions)

Figure 1. RCA stenosis and Circ lesions
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Interventional Procedure

Given the situation of anomalous coronary anatomy and the need for revascularization,
optimal catheter support was crucial. A 6-French IMA guiding catheter was chosen,
rather than the standard 6-French JR guiding catheter. Primary PCl was performed using
a hybrid revascularization strategy. For the proximal RCA lesion, given its large caliber,
calcified lesion morphology, and its proximal arterial localization, a classic stent strategy
was chosen. The lesion was treated with multiple pre-dilatations using a 2.0 x 20 mm
semi-compliant balloon followed by a 2.75 x 15 mm non-compliant balloon.

(Figure 2 RCA lesion pre-dilatation). A 3.5 x 18 mm sirolimus-eluted stent was then
implanted as the final therapeutic device. (Figure 3. Stent expansion) Final optimization
was achieved using a 3.5 x 8 mm non-compliant balloon, resulting in an excellent angiographic
outcome. (Figure 2-4. Final RCA result).

Figure 2. Figure 3. Figure 4.

F

he A

e — |

As for the circumflex artery lesions, in view of long and small vessel stenosis, the crucial aim
was to avoid permanent metal implantation. Given the lesion soft tissue morphology, their
longevity, and being a tandem lesion in a vessel with a relatively small reference caliber,
DCB-only strategy was the main goal. The proximal circumflex lesion was predilated

with a 2.5 x 20 mm semi-compliant balloon, whereas the mid circumflex lesion was
predilated using 2.5 x 25 mm and 2.0 x 20 mm semi-compliant balloons. Given the
satisfactory vessel preparation, with the absence of flow-limiting dissections DCB-only
strategy was selected for both lesions. Application of a 3.0 x 30 mm paclitaxel-coated
balloon inflated at 6 atm for 120 seconds for the proximal lesion (Figure 5. Proximal

Cx lesion DCB expansion), followed by a 2.0 x 30 mm paclitaxel-coated balloon inflated

at 12 atm for 120 seconds for the mid lesion (Figure 6. Mid Cx lesion DCB expansion)

were the final therapeutic devices. Final angiography demonstrated optimal luminal gain
in both lesions, with no presence of any dissection at the mid lesion, and an A type of no
flow-limiting coronary dissection at the top of the proximal lesion. Having the satisfactory
angiography result in both lesions, absence of chest pain symptoms, and no ECG changes,
the outcome obviated the need for stent implantation (Figure 5-7. Final Cx result).

13



Mpukas Ha cayuaj

Figure 5. Figure 6. Figure 7.

Outcome and Follow-Up

The post-procedural course was uneventful. The patient was discharged on dual antiplatelet
therapy with aspirin and clopidogrel, as well as high-intensity statin therapy with
rosuvastatin. At one-month clinical follow-up, the patient was asymptomatic, with
electrocardiography showing a QS pattern in the inferior leads and no evidence of
recurrent ischemia.

Discussion

This case highlights the practical advantages of a hybrid PCl approach in a complex anatomy
setting and multivessel coronary artery disease. The choice of guiding catheter for optimal
support, together with reevaluating the significance of the lesion stenosis according to

their severity, localization, and myocardial perfusion area, is crucial and requires critical
evidence-based reasoning and decision-making. Here, hybrid revascularization was selected,
supporting a tailored and vessel-specific approach. In this patient, DES implantation was
reserved for the critical and calcified proximal RCA lesion, while DCB therapy was
successfully applied to the tandem circumflex artery lesions, effectively minimizing the
overall metallic burden.

In this instance, the proximal RCA was treated with a DES due to its critical stenosis, vessel
localization and morphology, relatively short lesion length, and larger reference vessel
caliber. Contemporary evidence suggests that DES continues to be the standard of care
for large and flow-limiting de novo coronary lesions, offering reliable acute lumen gain
and clinical outcomes when compared with DCB-only strategies in such settings. (%)

On the contrary, the circumflex artery lesions were ideal candidates for DCB therapy.
DCB angioplasty, as a safe and effective alternative to DES, in selected lesion subsets,
particularly small vessels (<3mm), bifurcations, or patients at high bleeding risk, while
reducing permanent metal implantation, is recommended by the newest international
expert consensus documents.(%**) Complementary, there is an emphasis on the
importance of adequate lesion preparation and individualized treatment planning to
optimize outcomes with DCBs, either alone or in combination with DES.(3>>°)
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Hybrid strategies combining DES and DCB have emerged as a practical approach for complex
lesions. Relevant evidence from meta-analyses and systematic reviews, including the large
data trials, confirmed that DCB usage alone or in combination with DES provides comparable
efficacy to DES, particularly in small-vessel disease, while avoiding long-term clinical

complications associated with permanent stent implantation.(”®°) The newest relevant

studies dedicated to the hybrid approach demonstrated that using DES in large, proximal
segments while applying DCB to distal or smaller segments is feasible and safe in de novo
diffuse coronary artery disease, reducing total metal burden without compromising
procedural success, short-term outcomes, and without increasing the rate of MACE.(1°)
Furthermore, predictors of restenosis and late in-stent thrombosis after DES placement,
especially when long stent length and small vessel diameter are in question, underscore the
rationale for strategies that limit metal exposure, supporting hybrid DCB/DES approaches. (*7)

Overall, this case highlights the clinical benefit of combining DES and DCB in patients with
complex coronary anatomy. This strongly supports the concept of patient-tailored
revascularization strategies. It showcases how hybrid PCl can minimize permanent

metal implantation while maintaining optimal procedural outcomes, consistent with
emerging evidence and current expert consensus.

Conclusion

Hybrid PCI using a combination of DES implantation and DCB angioplasty represents a
valuable revascularization strategy in patients with complex coronary anatomy and
multivessel disease. This case demonstrates that a vessel-specific, hybrid approach
can achieve excellent procedural and clinical outcomes while minimizing permanent
coronary implants and complications that come alongside with theme.
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