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BbBepaeHue: MpencbpaHOTO MbXAEHE € OCHOBHUST eTMONOrNYeH (hakTop, BOAELL A0 PasBUTUETO Ha NPeacbpAHa Kap-
avomuonatus (MKM). Buposete npeacbpaHo MbxaeHe (MM) ce xapaktepuanpaT ¢ pasnuyHa TEXeCT Ha NpeacbpaHa
AMChyHKLMS, cumnTomaTuka 1 nporHo3a. Llen: LlenTa Ha HaleTo u3cneaBaHe e fa ce aHanmaupat exokapauorpad-
ckuTe nokasatenu Ha nauuenTtute ¢ MKM ¢ napokcuamanHo v nepmaHeHTHo MM 1 ga ce npoyuw nporHo3ata Ha Tesu
nauueHTu. Matepuan n metoau: Mscneasaxme 180 nocneaoBaTtenHu naumeHTy ¢ HanpeaHana kapauoMmuonaTus, KosTo
AedHMpaxme KaTo CUMHO AUnaTipaHo NsBo Npeacbpaue ¢ uHaekcupad obem (LAVI) = 48 mi/m?, 3anaseHa dpakums Ha
n3tnacksaHe Ha nssa kamepa (®V > 50%), 6e3 HanMuMeTo Ha MbPBUYHK KNamnH1 3aboNsBaHNS UK KaMepHa AUCHYHK-
uns. Pasgennxme nauventute ¢ NKM B aBe rpynu B 3aBUCUMOCT OT TOBa Janu ca ¢ napokcuamanto MM (n = 88), nnm ¢
nepmaHeHTHO MM (n = 92). Ha Bcuyky naumeHTy Npu BKKOYBaAHETO UM HanpaBuxme noapobHa exokapamorpacus ¢ Bony-
meTpuyeH u speckle tracking aHanus. Pesynmamu: CpegHaTta Bb3pacT Ha nauveHtute ¢ [KM e 74.1 + 8.7 roguhu, 58 %
OT TAIX ca eHu. PpakungTa Ha usTnacksaHe u robanHuaT NOHIUTYAUHANEH CTPEIH Ha nsBaTa kamepa Npy nauueHTuTe
¢ nepmaHeHTHO M ca 3HaunUTenHo no-HWUCKM OT Teau ¢ napokcuamanHo MM, KakTo 1 pe3epBOapHUST CTPEIH Ha ISIBOTO
npeacbpave (LASr 10.2 £ 4.6 % vs. 23.7 £ 7.9%, p < 0.001). CoLuoTo ce oTHacs 1 3a obema Ha ASCHOTO Npeacbpave,
KaKTO 1 3a nokasaTennTe 3a JeCcHokamepHa (PYHKLMS 1 pe3epBOapHus CTpelH Ha ascHo npeacbpame (RASr 12,1 £6.9%
vs. 24.4 + 8.0%, p < 0.001). MauneHTUTe ¢ NepMaHEHTHO NPEACHPAHO MbXAEHE UMAT W 3HAYUTENIHO MO-TEXKA TPUKYC-
nuaanHa peryprutaums. 3a cpegeH nepuog Ha npocneasBaHe oT 19 mecela ce HabntoaaBa 3HAYUTENHO MO-BMCOKA YEC-
TOTa Ha CMBPTHOCT — 20%, B rpynata ¢ nepmaHeHTHO MM cnpsimo 8% npw naumenTuTe ¢ napokcuamanto MM (p = 0.03).
3akntoyenue: MNauneHtute ¢ NMKM 1 nepmaHeHTHo MM nMaT 3HaYMTENHO NO-NOLIM €XOKapaMorpadicki nokasarenu,
BKIIOYNTENHO W Ha [eCHUTE CbpAEYHN KyXUHW W no-HebnaronpusiTHa NporHo3a, OTKONKOTO Te3au ¢ napokcuamanHo M.

npeacbpaHa kapanomuonaTtus, NepMaHeHTHO NPeACbPAHO MBXOEHE, NAapoOKCU3MarHO NpeachbpaHO MbXAEHe, CTPeiH
Ha NsiIBO Npeacbp/ve, CTPENH Ha ASCHO Npeacbpane, CMbPTHOCT
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Introduction: Atrial fibrillation is the main etiological factor leading to the development of atrial cardiomyopathy (ACM).
The different types of atrial fibrillation (AF) are characterized by varying severity of atrial dysfunction, symptoms, and
prognosis. Objective: The aim of our study is to analyze the echocardiographic parameters of patients with atrial
cardiomyopathy with paroxysmal and permanent atrial fibrillation and to investigate the prognosis of these patients.
Material and Methods: We studied 180 consecutive patients with advanced atrial cardiomyopathy, defined as a severely
dilated left atrium with indexed volume (LAVI) = 48 ml/m?, preserved left ventricular ejection fraction (LVEF > 50%), without
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the presence of primary valvular diseases or ventricular dysfunction. We divided patients with ACM into two groups
depending on whether they were with paroxysmal AF (n = 88) or with permanent AF (n = 92). All patients underwent
detailed echocardiography with volumetric and speckle tracking analysis at inclusion. Results: The mean age of patients
with ACM was 74.1 + 8.7 years, with 58% being women. The ejection fraction and global longitudinal strain of the left
ventricle in patients with permanent AF were significantly lower than those in patients with paroxysmal AF. This was also
true for the left atrial reservoir strain (LASr: 10.2 £ 4.6% vs. 23.7 £ 7.9%, p < 0.001). Similar findings were observed in
the volume of the right atrium, right ventricular function parameters, and right atrial reservoir strain (RASr: 12.1 £ 6.9% vs.
24.4 + 8.0%, p < 0.001). Patients with permanent AF also showed a significantly higher grade of tricuspid regurgitation.
Over a mean follow-up of 19 months, the mortality rate was significantly higher in the permanent AF group at 20%,
compared to 8% in the paroxysmal AF group (p = 0.03). Conclusion: Patients with atrial cardiomyopathy and permanent
atrial fibrillation exhibit significantly worse echocardiographic parameters, including those of the right heart chambers, and
have a poorer prognosis compared to those with paroxysmal atrial fibrillation.

atrial cardiomyopathy, permanent atrial fibrillation, paroxysmal atrial fibrillation, left atrial strain, right atrial strain, mortality
Radostina llieva, MD, Cardiology clinic, UMHAT “Tsaritsa Yoanna- ISUL", 8 ,Bylo more* Str, BG — 1527 Sofia,
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BbBEAQEHME

MpeacvpgHata kapavomuonatus (MKM) ce pedum-
HUpa KaTo OAUCHYHKUMSA Ha NpeacbpausTa, Bogella
[0 BrollaBaHe Ha CbpAaevHaTa PyHKUUSA U 4O CMMNTO-
MU, NPW Mncata Ha CUrHUUKAHTHU MbPBUYHM Knan-
HU ne3un unu kamepHa gucdyHkums [1]. OCHOBHUAT
(hakTop, OTTOBOPEH 33 PEMOLENNPAHETO Ha NPEACHP-
avsTa, € npegcbpaHoTo MbxaeHe (MM) 1 noeeyeTo
n3cneaBaHvs 3a NpeacbpdHa Kapguomuonartusi ca
npoBefeHN Npu NaLUMEHTU C NpeacbpaHo MbXaeHe [2].

[MpeacbpaHOTO MbXKAEHE MHAOYLIMPA eNeKTPUYecKo,
(PYHKLMOHANHO 1 CTPYKTYPHO pemMogenvpaHe Ha npea-
cbpausTa, KOeTo JonpuHacs 3a ctabununsmpaHeTo, noa-
ObpxaHeTo v nporpecusaTa Ha MM [3, 4]. ObnroTpaniHoTo
NPeACHbPOHO MbXAeHe BOAM Ao npeacbpaHa mbposa,
KosiTo e oTnnunteneH 6ener Ha NKM [5]. bbp3aTta yec-
TOTa Ha npeacbpausita cTuMynvpa gudepeHumnaumnsara
Ha ¢mbpobnactute B KomareH-cekpetTmpawy mMuodu-
Gpobnactu Ype3 aBTOKPUHHM 1 NapakpUHHN MEXaHN3MK
[2, 6]. BaxxHa Bpb3ka Mexay NPeacbpaHOTO MbXAeHe U
npeacbpaHata kapavomuonaTtusi MpeacTaBnsaBa uU Xpo-
HWUYHOTO Bb3ManNUTENHO CbCTosHME [7].

Korato npeacbpAHOTO MbXAEHe CcTaHe nepma-
HEHTHO, 3acerHaTuTe nauneHTU AeMOHCTpUpaT Texka
npeacbpaHa AMCYHKLMSA 1 HAapyLLEeHO AeCHOKaMepPHO
6enogpobHo cbaoBo kynnupaHe [8-10]. Tean npomeHu
HacTbnBaT MOCTEMNEHHO, Taka KaKTO MepPMaHEHTHOTO
MM ce pa3BuBa NOCTENEHHO OT NO-PaHHUTE eTanu, Ko-
rato pUTbMHUTE HapyLleHusi ca UHTePMUTEHTHU. Ko-
raTo ce YCTaHOBU XPOHWYHO MPEeacbpOHO MbXKAOEHE,
YBEMNMYEHOTO M3raraHe Ha camata apuTMus, KakTto U
Ha MeTabonUTHUTE M Bb3NanuTeNHUTE NPOMEHN, CBbP-
3aHW C NPeACbPAHOTO MbXAEHE, BOOAT 0O Pa3BUTUETO
Ha cneunuyeH KnMHU4YeH eHoTUN, KOMTO Ce Xapak-
Tepuaunpa ¢ HebnaronpusiTHa NPorHosa.

Bbnpekn 4ye npes nocrnegHUTE HSAKOMKO FOAMHU
3HAYMTENHO HapacHaxa MHTepechbT U uscrnegsaHuaTa

INTRODUCTION

Atrial cardiomyopathy (ACM) is defined as dys-
function of the atria leading to impaired cardiac func-
tion and symptoms in the absence of significant pri-
mary valvular disease or ventricular dysfunction [1].
The main factor responsible for atrial remodeling is
atrial fibrillation (AF), and most studies on atrial car-
diomyopathy have been conducted in patients with
atrial fibrillation [2].

Atrial fibrillation induces electrical, functional, and
structural remodeling of the atria, contributing to the
stabilization, maintenance, and progression of AF [3,
4]. Long-term atrial fibrillation leads to atrial fibrosis,
which is the hallmark of atrial cardiomyopathy [5]. The
rapid atrial rate stimulates the differentiation of fibro-
blasts into collagen-secreting myofibroblasts through
autocrine and paracrine mechanisms [2, 6]. Addition-
ally, the chronic inflammatory state also represents an
important link between atrial fibrillation and atrial car-
diomyopathy. [7].

When atrial fibrillation becomes permanent, af-
fected patients demonstrate severe atrial dysfunction
and impaired right ventricular-pulmonary vascular
coupling [8-10]. These changes occur gradually as
permanent atrial fibrillation develops over time from
earlier stages when the rhythm disturbances are inter-
mittent. Once chronic atrial fibrillation is established,
increased exposure to the arrhythmia itself, along with
the metabolic and inflammatory changes associated
with atrial fibrillation, leads to the development of a
specific clinical phenotype characterized by an unfa-
vorable prognosis.

Despite the significant increase in interest and re-
search on atrial cardiomyopathy in recent years, the
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BbpXy npeacbpaHata KapavomuonaTtusi, exokapau-
orpadpckute napameTpy Ha NaumMeHTUTe ¢ npeacbpaHa
KapauomuonaTtus u pasnuyHuTe hopmMu Ha nNpeacbpa-
HO MBbXAEHEe He ca AOCTaTbyYHO MPOYYEHMU.

LEn

Llenta Ha HaweTo uscnegBaHe e ga ce aHanuau-
paT exokapguorpadckmTe nokasaTenu Ha naumeHTuTe
¢ NMKM ¢ napokcuamarnHo n nepmaHeHTHo MM n ga ce
npoyyun NporHo3ata Ha Te3n nauneHTu.

MATEPUAN U METOOU

WM3cnenBaHeTo e NpOCNeKTUBHO KOXOPTHO M BKITHOY-
Ba 180 nocnegoBaTenHW nauueHTUM C HanpegHana
npeacbpAHa KapgmommuonaTtums, KOMTo ca XoCnuTanuan-
paHu B KnMHnkaTa no kapamonorusi B nepuoga centem-
Bpn 2020 — man 2023 r. JedmHnpaxme HanpegHanaTa
npeacbpaHa kapanoMuMonaTtus Kato CUMHO aunartupa-
HO NsIBO Npeacbpamne ¢ nHaekcupad obem (LAVI) = 48
ml/m?2, 3anaseHa pakumsa Ha MU3TrackBaHe Ha nsiBa-
Ta kamepa (P > 50%), 6e3 HanU4MeTo Ha MbpBUY-
HWM KnanHu 3abonsiBaHus UM KamepHa AUCYHKUMS.
M3knouBalum Kputepum ca: HanmuMyYMeTo Ha KamepHa
KapanoMmonaTtus, yMepeHa unm Texka xuneptpodus
Ha ngBaTa kamepa, HanMuMeTo Ha MbPBUYHU KIamHu
3abonsBaHus, OCTbp KOPOHApPEH cuHApom unu 6erno-
apobeH TpoMOoeMOOnM3bM, BPOAEHU CbpAEYHN 3a00-
NSABaHMS N KOHCTPUKTUBEH NEPUKapaUT.

Ha Bcuukm naumeHTn e cebupaHa nHdopmMaums 3a:
Bb3pacT, Nor, npuapyxaeawiy 3abonsiBaHus, apTepu-
arnHo HansiraHe M cbpAevHa YecToTa, nabopaTopHu us-
cnenBaHns 1 HacTosiLLa MeauKaMeHTo3Ha Tepanus. [Npu
BKIOYBaAHETO UM e HanpaseHa nogpobHa exokapauorpa-
dumsa Ha anapar Philips Epiq 7C ¢ TpaHcatocep Matrix X5-
1, BKMHOYUTENHO M BOMYMETPUYEH U CMeKbI TPaKUHI aHa-
N3, N3BBPLLEHWN OT €4MH U CbLL, onepaTtop. B aHanusa ca
BKITHOYEHN 34 exokapamorpadpcku napamerbpa, BKITHOYN-
TENHO CTPEeVH Ha NSIBO M ASCHO Npeacbpane, KakTto U Ha
nsiBa v AsicHa kamepa. Bevykn nsmepBaHms ca Hanpase-
HM CbIMacHoO NpenopbkuTe Ha EBponerickarta acounaums
no cbpaevHo-cbaoBa obpasHa amarHoctuka (European
Association of Cardiovascular Imaging) n AmepukaHcko-
TO OpYXecTBO No exokapauorpadusa (American Society
of Echocardiography) [11].

mobanHuaT noHrutyamHaneH crtpenH (GLS) Ha
nasata kamepa (JIK) e mnsuncneH ot cpegHoapuTme-
TMYHaTa CTOMHOCT Ha CTPEeWHa, U3MEpPEH OT TpUTE anu-
KanHu obpasa (4eTupu-, ABYy- N TPUKYXMHEH) cneq on-
TMMM3MpPaHe Ha KayecTBOTO Ha obpasa n Ha obemuTe
3a CeKyHaa, KakTo 1 n3bsireanky CKbCABAHETO Ha nsiBa
Kamepa cbrnacHo npenopbkute Ha EACVI/ASE.

CTpenHbT Ha gacHa kamepa (OK) e nauucneH ot
doKycupaH Bbpxy AsicHaTa kamepa cpes (RV-focused

echocardiographic parameters of patients with atrial
cardiomyopathy and different types of atrial fibrillation
have not been sufficiently studied.

The aim of our study is to analyze the echocar-
diographic characteristics of patients with atrial car-
diomyopathy in paroxysmal and permanent atrial
fibrillation, and to investigate the prognosis of these
patients.

MATERIAL AND METHODS

The study is a prospective cohort study that in-
cludes 180 consecutive patients with advanced atrial
cardiomyopathy who were hospitalized in the Cardiolo-
gy Clinic between September 2020 and May 2023. We
defined advanced atrial cardiomyopathy as a severely
dilated left atrium with indexed volume (LAVI) = 48 ml/
m?, preserved left ventricular ejection fraction (LVEF >
50%), and the absence of primary valvular diseases
or ventricular dysfunction. Exclusion criteria included
the presence of ventricular cardiomyopathy, moderate
or severe left ventricular hypertrophy, primary valvu-
lar diseases, acute coronary syndrome or pulmonary
thromboembolism, congenital heart diseases, and con-
strictive pericarditis.

Information was collected from all patients regard-
ing: age, gender, comorbidities, blood pressure and
heart rate, laboratory tests, and current medication
therapy. All patients included in the study underwent
comprehensive echocardiography using a Philips Epiq
7C echo machine with a Matrix X5-1 transducer. The
examination included volumetric and speckle-tracking
analysis, performed by the same operator. A total of 34
echocardiographic parameters were analyzed, includ-
ing strain measurements of the left and right atrium, as
well as the left and right ventricle. All measurements
were conducted in accordance with the guidelines pro-
vided by the European Association of Cardiovascular
Imaging and the American Society of Echocardiogra-
phy [11].

The global longitudinal strain (GLS) of the left
ventricle (LV) was calculated as the mean value
of the strain measured from the three apical views
(four-chamber, two-chamber, and three-chamber)
after optimizing image quality and frame rate while
avoiding foreshortening.

The strain of the right ventricle (RV) was mea-
sured from the right ventricular focus view obtained
from the apical window. Both the longitudinal strain of
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view) oT anvkanHa nosuuusa. OnpegeneHn ca foHru-
TYOVHanNHUAT CTpenH Ha cBobogHaTa cTeHa Ha [Asc-
Hata kamepa (RVFWSL), kakTo 1 NOHMUTYAMHANHUAT
CTpenH Ha JscHaTta kamepa, BKNtoyBaly cBobogHaTa
cteHa u centyma (RV4CSL) (dur. 1).

CtpenHbT Ha naso npeacevpaue (J11) e nsuncneH
KaTo cpegHOoapuUTMeTU4yHa CTOMHOCT OT CTpenHa, us-
MEpEH OT YeTUpU- U ABYKYXUHEH anukarneH cpes creq
ONTMMM3MPaHE KayecTBOTO Ha obpasa u u3bsarsaHe
Ha CKbCSIBAHETO HA OCTa Ha NABOTO nMpeacbpaue. Ms-
MepeHn ca pesepBoapeH (LASr), koHaymteH (LAScd)
N KoHTpakTuneH ctpenH (LASct). CTpenHbT Ha nsaABoO
npeacbpave e U3MepeH, kaTo 3a pedepeHTHa Touka
€ npueta HayanoTto Ha QRS-komnnekca nopaau nun-
caTa Ha p-BbJIHU NpY NaUUEHTUTE C NPEACHPAHO MbX-
aeHe. Mo aHanornyeH HayvH e U3MepeH N CTPENHBLT
Ha gsicHoTo npeacwpaue (Or1), kaTto e n3nonasaH cod-
TyepbT 3a NABO Npeacbpamne U € o4epTaHo ASCHOTO
npeacbpamne OT YETUPUKYXUHEH anukaneH cpes, oky-
CupaH BbpXy AECHUTE KYXUHK (dour. 2).

the free wall of the right ventricle (RVFWSL) and the
global longitudinal strain of the right ventricle, which
includes the septal wall (RV4CSL), were assessed
(Figure 1).

The strain of the left atrium LA) was calculated
as the mean value of the strain measured from the
four-chamber and two-chamber views, after optimizing
image quality while avoiding foreshortening of the axis
of the left atrium. The reservoir strain (LASr), conduit
strain (LAScd), and contractile strain (LASct) compo-
nents were measured. The strain of the left atrium was
referenced to the beginning of the QRS complex, due
to the absence of P-waves in patients with atrial fibril-
lation. In a similar manner, the strain of the right atrium
(RA) was calculated using the same software as for
the left atrium, outlining the right atrium from the apical
four-chamber view that focuses on the right chambers
(Figure 2).

®ur. 1. JloHriMTyaMHaneH cTperiH Ha cBoboaHaTa CTeHa Ha AsicHaTa kamepa U Ha rnobanHusa NOHrMTyanHaneH CTpenH Ha ascHarta kamepa (anu-

KaneH obpas, oKkycupaH Bbpxy AsiCHa kamepa)

Fig. 1. Longitudinal strain of the free wall of the right ventricle and of the global longitudinal strain of the right ventricle (apical view, focused on

right ventricle)

LAST_ED: 7.4 %
LAScd_ED:
LASCt_ED: -0.7 %

®ur. 2. CTpeiiH Ha AsicHO Npeacbpane (anvkaneH YeTupukyxmHeH cpes) / Fig. 2. Right atrial strain (apical 4-chamber view)
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CTpelHbT Ha NsIBO U OACHO Npeachbpane, KakTo U Ha
nsiBa u asicHa kamepa ca nsducrnenu offline, nanonssai-
K HanmdHua codptyep (Tom Tec, Minessota, USA 2021).
CrorHOoCTUTE Ha CTpenHa Npu NauMeHTUTe B CUHYCOB pu-
TbM NpeacTaBnsaBaT CpefHa apuTMETUYHA OT ABE CbKpa-
LLEHMS 1 Ca MU3paseHn KaTo abCcomtoTHM CTOMHOCTHW. [pu
naumMeHTuTe B NPeacbpOHO MbXOEHe exokapauorpad-
CKUTE M3MEpBaHMS Ca HanpaBeHuW, N3MNoN3Banku metoaa
Ha ,MHOeKcHNa kommnekc” (,index beat method”), konto
€ [oKasaH HagexaeH MeToq Npu NPeacbpaHO MbXOeHe
[12, 13]. MapameTpuTe Ha ,MHOEKCHMS KOMMMeKkc* oTpa-
39BaT TOYHO cpeaHaTta cTtovHocT npu M, kaTto BaxHO
YCNOBME €, UMKIUTE OT KOUTO Ce 13bmpa WHOEKCHUAT
KOMMIeKe, Aa ca cbe cxoaHu R-R nHTepsanu.

Tbl KaTo yact ot naumeHtute ¢ NKM ca B nepma-
HEHTHO NPeaCbPAHO MBXAEHE N CbOTBETHUTE eXoKapau-
orpad)CKk1M M3aMepBaHus ca HanpaBeHU B MbXAEHe, 3a Aa
OLEeHNM eeKkTa Ha apuTMmndaTa BbpXy exokapauorpad-
CKVTe MoKasaTenu 1 NporHosara, pasgenuxme naumeHTu-
Te ¢ KM B gge rpynu B 3aBUCMMOCT OT TOBa fanu ca c
perucTpypaH enmsog Ha MM, Ho B MOMeHTa Ha BKITHOYBa-
HETO UM Ca B CMHYCOB pUTbM (nNapokcuamanHo MM, n =
88), unu ca c nepmaHeHTHO MM (n = 92).

MaumeHTuTE ca npocnenexHu cpegHo 19 (7-29) me-
cella 3a HacTbMNBaHETO Ha MbpBUYHATA KparHa Toyka
— CMBPT MO BCUMYKM NpuymnHK. [pocnegssaliata Busm-
Ta e ocbllecTBeHa B KnuHukata unu Ypes tenedoHeH
pasroBOp 3a HACTbLMNBAHETO Ha MbpBMYHATA KpariHa
Touka. Mpn HEBBL3MOXHOCT 3a CBbp3BaHe C MauueHTa
unu ¢ 6rnmsknTe, BUTANHUAT CTaTyC Ha NauMeHTa e Be-
pndunumnpaH Ypes crnpaska 3a 34paBHOOCUTYPUTENHUS
My cTaTyc OT HauMoHamnH1s ocUrypuTeneH MHCTUTYT.

CtaTuCTUYeCKU aHanu3

HenpekbcHaTnTe NpPOMEHNMBW ca MpeacTaBeHu
KaTto cpegHoapuTMETMYHa CTOMHOCT M CTaHOapTHO
OTKIMOHEHWEe, KaTo pasnukuTe mexgy rpynuTte ca us-
YMCNEeHN Ype3 edHOMOCOYEeH aHanu3 Ha BapuauuuTe
ANOVA. KateropunHute NnpOMEHNNBM ca NPeacTaBeHn
KaTo GPOV 1 NPOLIEHTH, N PasnUKUTE MeXay rpynuTe ca
oueHeHn ypes chi-squared test nnu Fisher exact test,
Korato e nogxoadu. Pasnukute mexay rpynuTe no ot-
HOLLEHMEe Ha CMBbPTHOCTTA ca oueHeHu ¢ log-rank test
n npegctaseHun Ypes Kaplan-Meier kpusu.

Bcuukn ctatuctudeckn aHanman ca HanpaeeHu Ha
nporpamata IBM SPSS Statistics Bepcus 29.0. Cra-
TUCTUYECKa 3HAYUMMOCT € MnpueTa Npu HUBO Ha AOCTO-
BepHocT p < 0.05 npu n3nonssaHe Ha ABYCTPaHEH TECT.

PE3YNTATH

B nacnensaHeto ca BkntoveHn 180 nocnepoBaTen-
HU NauMeHTU C NpeacbpAHa KapaMoMmMonaTusl, KOUTo
oTroBapsixa Ha BkItouBalLMTe Kputepuun. CpeaHata
Bb3pacT Ha uacneasaHata nonynauusa ¢ NKM e 74.1

The strain of the left and right atrium, as well as
the left and right ventricle were obtained offline, using
the software Tom Tec, Minnesota, USA 2021. The val-
ues of the strain in patients in sinus rhythm represent
a mean of two beats and are presented in absolute
values. In patients with atrial fibrillation the echocar-
diographic measurements are performed using the
.indexed beat method®, which is proven reliable meth-
od in atrial fibrillation [12, 13]. The parameters of the
“indexed beat” reflect accurately the mean value in
atrial fibrillation, under the condition that the cycles,
from which the index beat is chosen, are with similar
R-R intervals.

Since some patients with atrial cardiomyopathy are
in permanent atrial fibrillation and the corresponding
echocardiographic measurements were taken during
atrial fibrillation, to assess the effect of the arrhythmia
on the echocardiographic parameters and the prog-
nosis, we divided patients with ACM into two groups
based on whether they were with a documented ep-
isode of AF, but at the time of their inclusion were in
sinus rhythm (paroxysmal AF, n = 88) or were with per-
manent AF (n = 92).

Patients were followed up for a mean of 19 months
(7 to 29 months) for the occurrence of the primary end-
point — death from any cause. Follow-up visits were
conducted either at the clinic or through a phone call
regarding the occurrence of the primary endpoint. If it
was not possible to contact the patient or their rela-
tives, the patient’s vital status was verified through the
National Insurance Institute.

Statistical analysis

Continuous variables are presented as means and
standard deviations, with differences between groups
calculated using one-way analysis of variance (ANO-
VA). Categorical variables are presented as counts and
percentages, and differences between groups are as-
sessed using the chi-squared test or Fisher’s exact test
when appropriate. Differences between groups regard-
ing mortality are evaluated using the log-rank test and
presented with Kaplan-Meier curves.

All statistical analyses were performed using IBM
SPSS Statistics version 29.0. Statistical significance
was accepted at a confidence level of p < 0.05 using a
two-tailed test.

REsuULTS

The study included 180 consecutive patients with
atrial cardiomyopathy who met the inclusion criteria.
The mean age of the studied population with ACM
was 74.1 + 8.7 years (46-100), with 58% being wom-
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+ 8.7 rognHn (46-100), 58 % oT Tax ca xeHu. NauneH-
TuTe ¢ HanpeaHana NKM n nepmaHeHTHO NpeacbpaHO
MBbXOEHEe Ca 3HAYUTENHO NO-Bb3PACTHM OT Te3un C na-
pokcuamarnHo MM (cpegHa Bb3pacT 75.5 + 8.8 roanHu
vs 70.0 £ 10.7 rogunn, p = 0.001). He ce Habnoga-
Ba 3Ha4MTeENHa pasfnuka OTHOCHO pa3npeneneHneTo
no non: 61% ca >xeHnTe C NepMaHeHTHO NpeacbPAHO
mbxaeHe n 53% c napokcmamanHo NM (p = 0.357).

Exokapguorpadpcknte xapakTepucTvku Ha [ABe-
Te rpynu ca npegcTaBeHu Ha Tabnuua 1, kaTo ce Ha-
6ntogaBaT CUTHUUKAHTHO 3HAYVMMK PasfvKM B MOYTU
BCWYKM U3CNeLBaHW NokasaTenwu.

®pakuusaTa Ha nstnacksaHe (PU) 1 rmobanHUAT noH-
rMTyauHaneH ctpenH (GLS) Ha nsBaTta kamepa Ha nauu-
eHtute ¢ MNMKM ¢ nepmaHeHTHO NpeacbpaHO MbXOeHe
Ca 3HaYUTENHO MO-HUCKM OTKOIKOTO Npu Te3n C NapoKCu-
3manHo NM (PU 54.9 + 5.0% vs. 57.3 + 4.3%, p = 0.001
n GLS Ha JIK -14.2 £+ 3.8% vs -17.8 + 3.0%, p < 0.001).
CobLLOTO Ce OTHacs M 3a NoKasaTenuTe 3a JeCHOoKaMepHa
PyHKuma (RVFWLS -17.3 £ 5.7% vs. 22.8 + 4.6%, p <
0.001), kaTo oTHowweHWeTo E/e’ Ha MmeamaneH n Ha nate-
paneH MUTparneH aHynyc € 3Ha4UTENHO MO-BMCOKO MpU
NaumneHTUTe C NEPMaHEHTHO NpeacbpaHO MbXaeHe. Ma-
uneHtute ¢ NMKM 1 nepmaHeHTHO M nmar TeHaeHums
KbM no-ronsiv obem Ha nsisoto npeacwpaue (LAVI 57.0 +
13.0 ml/m? vs. 52.4 £ 7.2 ml/m?, p = 0.047), n BOCTOBEPHO
NO-HUCKWN NapameTpu Ha nesonpeacbpaeH crperiH (LASr
10.2+4.6 % vs. 23.7 £ 7.9%, p < 0.001).

[pynata ¢ NnepMaHeHTHO NPeacbpPAHO MbXAEHE €
N CbC 3HAYMTENHO MO-AUNaTnpaHo OACHO Npeacbpane
(RAVI 41.1 £ 16.5 ml/m? vs. 31.3 £ 13.9, p < 0.001)
C [OOCTOBEPHO MO-HUCKM MapaMeTpu Ha gecHonpen-
cbpaeH ctpenH (RASr 12.1 £ 6.9% vs. 24.4 + 8.0%,
p < 0.001). NauneHTUTE C NEpMaHEHTHO NPEACHLPAHO
MbXOEHE MMAT U 3HAYUTENHO MO-BUCOKO exOoKapau-
orpadcku onpeneneHo CUCTOIMHO MyNIMOHANHO Hans-
raHe (43.5 £ 14.2 mm Hg vs. 36.9 £ 11.8 mm Hg, p
< 0.001). NHTepecHo e, 4Ye He ce Habnogasa ronsima
pasnuka B MuUTpanHaTta peryprutaumsa mexay ABeTe
rpynu, 3a pasnuka oT TpuKycnvaanHaTa peryprutauus,
KOATO € 3HAUYUTErNHO MoBeYe Npu NaumeHTUTe C Obll-
roTpanHo NPeacbpaHO MbXAeHe. Texka Tpukycnugan-
Ha peryprutauusa nmat 33% ot naumeHTtute ¢ NKM c
NepMaHeHTHO NPeacbpaHO MbXaeHe cnpsamo 8% mpu
naumeHTtuTe ¢ NKM c napokcuamanHo MM, p < 0.001.

3a cpefeH nepuog Ha npocregsasaHe ot 19 (7-29)
MeceLa ca perncrtpupaHm obo 26 crnyyas Ha CMbPT
MO BCUYKM MPUYMHA. 7 NALMEHTW OT rpynara ¢ napoKcu-
3manHo NM ca nounHanu cnpsamo 19 naumMeHTu ot rpy-
nata ¢ nepmaHeHTHo MM (8% vs. 20%, p = 0.03), kato
Han-4ecTaTa NpuYMHa 3a CMbPT € OT CbpAEeYHO-CbA0B
Npon3xon, OCHOBHO BCMEACTBME Ha CbpAeyHa Hegoc-
TatbyHOCT. KpuBute Ha Kaplan-Meier ¢ pasnukata
B YecToTata Ha CMbPTHOCTTA Mexay ABEeTe rpynu e
npegctaBeHa Ha gur. 3.

en. The patients with advanced ACM and permanent
AF were significantly older than those with paroxysmal
AF (mean age 75.5 + 8.8 years vs. 70.0 £ 10.7 years,
p = 0.001). No significant difference was observed re-
garding the distribution by gender: 61% of those with
permanent AF were women, compared to 53% with
paroxysmal AF (p = 0.357).

The echocardiographic characteristics of the
two groups are presented in Table 1, where signif-
icant differences are observed in nearly all studied
parameters.

Patients with ACM in permanent AF exhibited sig-
nificantly lower ejection fraction (EF) and global lon-
gitudinal strain (GLS) of the left ventricle compared to
those with paroxysmal AF (EF: 54.9 + 5.0% vs. 57.3 +
4.3%, p =0.001; GLS: -14.2 + 3.8% vs. -17.8 = 3.0%,
p < 0.001). Similarly, parameters of right ventricular
function were also reduced (RVFWLS: -17.3 + 5.7%
vs. -22.8 £+ 4.6%, p < 0.001). Additionally, the E/e’ ra-
tio of the medial and lateral mitral annulus was sig-
nificantly higher in patients with permanent AF. Those
with ACM and permanent AF tended to have a larger
left atrial volume (LAVI: 57.0 £ 13.0 ml/m? vs. 52.4 £
7.2 ml/m2, p = 0.047) and significantly lower left atrial
reservoir strain (LASr: 10.2 £ 4.6% vs. 23.7 £ 7.9%,
p < 0.001).

The group with permanent AF had a significantly
dilated right atrium (RAVI: 41.1 £ 16.5 ml/m? vs. 31.3
1+ 13.9 ml/m?, p < 0.001) and significantly lower right
atrial strain parameters (RASr: 12.1 £ 6.9% vs. 24.4
t 8.0%, p < 0.001). Additionally, patients with perma-
nent AF had significantly higher echocardiographically
estimated systolic pulmonary artery pressure (43.5 *
14.2 mm Hg vs. 36.9 £ 11.8 mm Hg, p < 0.001). Inter-
estingly, no significant difference in mitral regurgitation
was observed between the two groups; however, tri-
cuspid regurgitation was significantly more in patients
with permanent AF. Severe tricuspid regurgitation was
present in 33% of patients with ACM in permanent AF
compared to 8% of patients with ACM and paroxysmal
AF (p <0.001).

During a mean follow-up of 19 months (7-29), a
total of 26 cases of death from all causes were regis-
tered. Seven patients from the paroxysmal AF group
died, compared to 19 patients in the permanent AF
group (8% vs. 20%, p = 0.03), with the most common
cause of death being of cardiovascular origin, primarily
due to heart failure. The Kaplan-Meier curves show-
ing the difference in mortality rates between the two
groups are presented in Figure 3.
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Tabnuua 1. Exokapaunorpadcku nokasaTtenu Ha nauuMeHTUTe C NpeacbpAHa KapaunoMmuonaTusi ¢ NapokcM3amMariHo 1 nep-
MaHEeHTHO nNpeaAcbpAHO MbXOeHe

Table 1. Echocardiographic parameters of the patients with ACM with paroxysmal and permanent atrial fibrillation

Mapokcuamanxo MMV MepmaHeHTHO MM p-CTOMHOCT

Paroxysmal AF (n = 88) Permanent AF (n = 92) p-value
LV EF (%) 57.3+4.3 549+5.0 0.001
GLS LV (%) -17.8+3.0 -142+3.8 <0.001
E/e' m 13.1+45 156.5+5.1 < 0.001
Ele | 10.5+3.3 125+3.9 < 0.001
RVFWLS (%) -22.8+4.6 -17.3+5.7 <0.001
RVGLS (%) -18.9+5.2 -14.7+5.7 < 0.001
LAVI ml/m2 52.4+7.2 57.0+13.0 0.047
LASTr (%) 23779 10.2+4.6 < 0.001
LAScd (%) -144+56 -8.9+37 < 0.001
LASct (%) -9.0+4.8 -1.2+23 < 0.001
RAVI mi/m2 31.3+13.9 41.1+£16.5 < 0.001
RAST (%) 244 +8.0 121+6.9 <0.001
RAScd (%) -156.3+6.4 -9.3+6.5 < 0.001
RASct (%) -82+48 -1.9+£3.2 < 0.001
PASP mmHg 36.9+11.8 435+14.2 <0.001
TNeka // Mild MR (%) 31 40 0.215
Texka MR (%) 0 5 0.021
TNeka // Mild TR (%) 26 65 < 0.001
Texka // Severe TR (%) 8 33 < 0.001

E/e’ m — E/e’ cbOTHOLLEHNE Ha MeananHua MuTpaneH aHynyc, E/e’ | — E/e’ cboTHOLWEHWe Ha naTtepanHus mutpaneH aHynyc, GLS LV- rno6aneH
TNOHMUTYAMHANEH CTpeWiH Ha nsaBa kamepa, LAVI — uHgekcnpaHn o6em Ha naBa npeacbpave, LASr — pesepBoapeH CTpenH Ha NsBo Npeacbpave,
LAScd- koHayuTeH CTpeiH Ha NsBo npeacbpane, LASCct- KOHTpakTUneH cTperiH Ha naso npeacbpave, LV EF — dpakumsa Ha natnacksaHe Ha
nsiBa kamepa, MR — mutpanHa peryprutauusi, PASP — cuctonHo HansiraHe B 6enogpobHata aptepus, RAVI — nHaekcmpaH o6eMm Ha AsicHO
npeacbpave, RASr — pesepBoapeH cTpeiiH Ha AsicHo npeacbpane, RAScd — koHOyWTeH CTPeH Ha AsicHo npeacbpane, RASct — KOHTpakTuneH
CTpenH Ha ascHo npeacbpane, RVFWLS — noHrMTyamHaneH cTperiH Ha cBobofHaTa cTeHa Ha ascHa kamepa, RVGLS — rmobaneH noHruTyamn-
HareH CTpenH Ha AsicHa kamepa, TR — TpukycnuaanHa peryprutauus

E/e’ m — E/e’ ratio of medial mitral annulus, E/e’ | — E/e’ ratio of lateral mitral annulus, GLS LV — global longitudinal strain of left ventricle, LAVI
— left atrial volume index, LASr — left atrial reservoir strain, LAScd — left atrial conduit strain, LASct — left atrial contractile strain, LV EF — left
ventricular ejection fraction, MR — mitral regurgitation, PASP — pulmonary artery systolic pressure, RAVI — right atrial volume index, RASr — right
atrial reservoir strain, RAScd — right atrial conduit strain, RASct — right atrial contractile strain, RVFWLS - right ventricular free wall longitudinal
strain, RVGLS - right ventricular global longitudinal strain, TR — tricuspid regurgitation
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OBCBHXAAHE

Mpn pasgensHeTo Ha nauueHTuTe ¢ KM Ha aBe
rpynu — ¢ AOKYMeHTMpaH npuctbn Ha MM, Ho B cMHyCOB
pUTHM B MOMEHTA Ha U3CNeaBaHETO, U C NEPMAHEHTHO
MM, yctaHoBUXME, Ye MoYTM BCUYKU exokapauorpad-
CKM MoKasaTenu ca 3Ha4YUTENHO BIOLLEHM Npy NauneH-
TUTe C nepMaHeHTHo M, BkntouMTenHo dpakumaTa Ha
n3TnackeaHe n rmobanHUAT NOHMUTYAUHANEH CTpeniH
Ha nsBa kamepa. [JokasaHo e, 4Ye u3MepBaHETO Ha
GLS Ha naBaTa kamepa e Bb3npou3BoanMo JOpy npu
NPeACbPAHO MbXAeHe, 0COBEHO M3Non3Barkun metToga
Ha ,MHOeKcHusA komnnekc” [12, 13]. YcTtaHoBeHO e, ye
napametpute Ha JIK cuctonHa n gnactornHa yHkuus,
kakTto n GLS ca sHauuTenHo BnotieHun npu NM B cpas-
HEeHMe CbC CUMHYCOB PUTBM, KaTo Te3n M3MEHeHMs ca
He3aBMCMMM OT Bb3pacTTa, Mona, CbpaeyHaTa YecTo-
Ta, ®U Ha JIK u JIK maca. Tasm Haxogka npegnonara,
Yye cTeneHTa Ha MMoKapaHa OUCHYHKUUSA e no-ronama
npu NM 1 nokasea, ye BapupalLloTo NbnHeHe Ha JIK no
Bpeme Ha 1M Boau 0o CyOKMMHUYHM MPOMEHN B KOH-
TpakTUNUTETa Ha NsiBata Kamepa 1 NOBULLIEHN Handra-
HUSA Ha NbnHeHe [13].

Hawarta Haxogka Ha BroweHa yHKUUA Ha NsBO-
TO npeacbpane n nsaBaTa kKamepa ce NoTBbpXAaBa U
OT Apyro uacrnegBaHe, OMMCBALLO peMoAenvpaHeTo
Ha JIMN wn JIK 4pes speckle tracking exokapaunorpadgus
npu pasnuyHute nogsuaose M [14]. ABTopuTe ycTa-
HOBSIBAT, Ye B CPaBHEHWE CbC CMHYCOB PUTHM Mapo-
KcuamarnHoTo u nepcuctupattoto MM ce acounmpar c
no-ronemu o6emu Ha J1IN u JIK, kakto u ¢ HapyweHa J1I
n JIK cpyHkums. MNauyuneHTnte ¢ nepcuctupatdo NV nvat
no-ronemun obemun Ha JI 1 no-BrnoweHa yHKUMA Ha
JIN n JIK B cpaBHeHMe € Te3n ¢ NapoKCU3MarnHo MbXx-
aeHe. HapyweHnuaTta Ha J1IN n JIK dyHKUMA HacTbneaTt
npeav gunartauyuata Ha J1M, kato JITT doyHKumna ce kom-
npoMeTupa 3Ha4nTerHo ¢ yronemsasaHeTo Ha JIl1. LASr
€ 3Ha4YMTENHO NO-HUCHK MPU NEPCMCTUPALLO B CpaBHe-
Hue ¢ napokcuamarnHo MM (19% [14-28] vs. 28% [21-
33], p < 0.05), kakTO M abCONOTHUTE CTOMHOCTU Ha
GLS (-14.1+£3.5% vs. —=16.9+3.3, p < 0.05) [14].

Mo OTHOLWEHME Ha NPOMEHUTE B LECHUTE KYXVHU
npv NEpMaHEHTHO NPEACHLPAHO MbXAEHE, HaWNTe pe-
3ynTaT ca B CbOTBETCTBME C HAXoOKWUTe OT n3cneasa-
HeTo Ha Y. Reddy, B. Borlaug u konern [15]. Te ycTa-
HOBSIBAT, Y& NauMeHTUTEe C NePMaHEeHTHO NPeacbpAHO
MBbXOEHe ce xapakTepuaupar ¢ noseve GenoapobeH
3acton, no-Texko 6enogpobHO CbOOBO 3acsraHe W
No-HUCHBK cbpaeyeH aebut. C HapacTBaHe Ha NpoabIl-
XWUTEMNHOCTTa Ha NpPeacbpaHOTO MbXAeHe 06eMbT Ha
NSBOTO Mpeacbpaue ce yBernu4yasa, 4oKaTo KbMna-
WBHCBT U pe3epBoapHUAT cTpenH Ha JII Hamanasat
n yHKUMsITa Ha fAcHata kamepa ce Browasa. Ha-
NNYNETO HA MEPMAHEHTHO NPEACHLPAHO MbXOEHE ce
XapakTtepusupa cbC crneuuduyHa narodumanonorus,

DiscussION

When dividing patients with atrial cardiomyopathy
into two groups — those with a recorded episode of atri-
al fibrillation but in sinus rhythm at the time of the study,
and those in permanent AF — we found that nearly all
echocardiographic parameters, including left ventricu-
lar ejection fraction and global longitudinal strain, were
significantly worse in the patients with atrial fibrillation.
It has been demonstrated that measuring GLS of the
left ventricle is reproducible even in atrial fibrillation,
particularly using the “indexed beat” method [12, 13].
It has been established that the parameters of left ven-
tricular systolic and diastolic function, as well as GLS,
are significantly impaired in atrial fibrillation compared
to sinus rhythm, and these changes are independent of
age, gender, heart rate, left ventricular ejection fraction,
and left ventricular mass. This finding suggests that the
degree of myocardial dysfunction is greater in atrial
fibrillation and indicates that the varying filling of the
left ventricle during atrial fibrillation leads to subclinical
changes in left ventricular contractility and increased
filling pressures [13].

Our finding of impaired left atrial and left ventricu-
lar function is also confirmed by another study that de-
scribes the remodeling of the left atrium and left ventricle
through speckle tracking echocardiography in different
subtypes of atrial fibrillation [14]. The authors found
that, compared to sinus rhythm, both paroxysmal and
persistent atrial fibrillation are associated with larger left
atrial and left ventricular volumes, as well as impaired
left atrial and left ventricular function. Patients with per-
sistent atrial fibrillation exhibit larger left atrial volumes
and worse left atrial and left ventricular function com-
pared to those with paroxysmal fibrillation. Notably, im-
pairments in left atrial and left ventricular function occur
before left atrial dilation, and left atrial function is signifi-
cantly compromised as left atrial enlargement progress-
es. The left atrial reservoir strain is significantly lower in
persistent atrial fibrillation compared to paroxysmal atrial
fibrillation (LASr 19% [14-28] vs. 28% [21-33], P < 0.05),
as well as the absolute values of GLS (-14.1 + 3.5% vs.
-16.9 + 3.3, p < 0.05) [14].

Regarding changes in the right heart chambers in
permanent atrial fibrillation, our results are consistent
with the findings of the study by Y. Reddy, B. Borlaug,
and colleagues [15]. They found that patients with per-
manent atrial fibrillation are characterized by increased
pulmonary congestion, more severe pulmonary vascu-
lar involvement, and lower cardiac output. With the in-
creasing duration of atrial fibrillation, the volume of the
left atrium increases, while compliance and reservoir
strain of the left atrium decrease, leading to impaired
right ventricular function. The presence of permanent
atrial fibrillation is associated with specific pathophys-
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nspassiBalla ce B No-rofisiM ToTaneH obem Ha cbpue-
TO, OblfKall ce Ha AunatauuaTa Ha npeacbpavsTa
1 BOAEL, A0 MOBMWLUEHU HamnsiraHuWs Ha MbIIHEHE Ype3
3acuneHa nepukapgHa pectpukumns [15]. Opyrn uns-
cnegBaHus CbLUO MOTBbPXKAABAT, Y€ NEPMAHEHTHOTO
NPEeACBbPAHO MBXAEHE CEe CBbp3Ba C MO-TEXKO PEMO-
aenvpaHe Ha 6enogpoOHMTE CbAoBe, AeCHOKaMep-
HaTa OMcdyHKUWS, No-ronsiMa Yectota Ha aTpuarnHa
PyHKUMOHaNHa MuTpanHa u TpukycnuaanHa perypru-
Tauusi BCNeacTBME Ha AunaTtauusita Ha MUTpanHus u
TPUKYCNVAANMHUS aHyrnyc, BOAELWM OO HamansiBaHe Ha
dPyHKUMOHANHNA KanauuTeT 1 nowla nporHosa [16-18].

Bucokata CMBPTHOCT Ha nauueHTUTe C nepma-
HeHTHo MM, KosITO ce AeMOHCTpMpa B HALWLETO nacnen-
BaHe, Ce NoTBbpXKAaBa OT APYrvM NpeaullHn npoy4sa-
Hus [19-21]. Melissa Leung v cbaBT. B NpoyyYBaHe npu
1007 naumeHTn, oT KomTo 43% Cca C MapoKCM3MarsiHO U
57% c nepcucTmpallo NpeacbpAHO MbXOEHe, 3a cpe-
OeH nepwvof, Ha npocneasisaHe ot 7 roguHy yCTaHOBS-
BaT 10% 06LLa CMbPTHOCT NpY NaLMeHTUTE C MapoKCh-
3marnHo M un 17% npw Te3n ¢ nepcuctupawo N [21].
MpouUEeHTBLT Ha NOYMHANWTE NALUMEHTU C NEPMaAHEHTHO
MM B HalweTo m3crnegBaHe e NO-BMCOK BEPOSITHO MO-
paau dakTa, Ye CMe BKITHHYUIIN CaMO NauMeHTU C Ha-
npeaHana NKM, kouTo ca 3Ha4nTEnHoO No-Bb3PacTHU U
C noBeye KomopbuaHocTu.

OrpaHuyeHus

HaweTo nacneaBaHe nma HSIKOMKO OrpaHnYeHus un
pe3ynTaTtuTe HU CnefBa Aa ce MHTepnpeTupar ¢ BHUMa-
Hue. MMbpBO 1 Hak-OCHOBHO, € MarnkusaT 6por nscneasa-
HY naumeHTn. BTopo, naumeHTuTe B U3CrneaBaHeTo ca C
HanpegHana cdopmMa Ha NpeacbpAaHa KapamoMuonaTus
N BKITKOYEHW MPU XOCNUTanM3aums, KOeTo o3Ha4aea, e
Te ca NpeauMHO C HanpegHarna Bb3pacT U € MHOMO Cb-
NbTCTBaLLM 3abonsBaHus. TPeTo, 3aknioyeHnsaTa Hu ca
BanugHW camo 3a Gvnrapckara nonynaums. Heobxogu-
MW ca oLle U3cneaBaHust, KoOMTo Aa aHanmaupar u 06o-
raTaT 3HaHUATa 3a NPeAcbpAHaTa kapanoMuonaTus.

3AKNIOYEHUE

MauneHTUTe C nNpeacbpaHa KapavoMuonaTus u
NepMaHeHTHO NPeACbPAHO MBbXAEHE MMAT 3HaYMTen-
HO NO-NoLUN exoKkapamorpadCku nokasarenu, BKIHYn-
TENHO Ha AeCHUTE CbpAEeYHUN KYXMHU, 1 No-Hebnaronpu-
ATHa NPOrHO3a B CPaBHEHME C TE3U C MapoKCU3MarnHo
npeacbpaHo MbxaeHe. Heobxogumo e ga ce nonarat
yCUnus 3a Bb3CTaHOBSIBAHE M 3afbpXXaHe Ha CUHYCO-
BWA pUTBLM, 3a Oa ce npefoTBpatu nporpecumara KbM
HanpegHanute opMK Ha NpeacbpAHa Kapavomuona-
TUS C NEPMaHEHTHO NPeACHPAHO MBXAEHE.

He e deknapupaH KOHGIUKM Ha uHmepecu

iology, reflected in a greater total heart volume due to
atrial dilation, which results in increased filling pres-
sures through enhanced pericardial restriction [15].
Other studies also confirm that long-lasting atrial fibril-
lation is associated with more severe remodeling of the
pulmonary vessels, right ventricular dysfunction, and a
higher incidence of atrial mitral and tricuspid regurgi-
tation due to dilation of the mitral and tricuspid annuli,
leading to reduced functional capacity and poor prog-
nosis [16-18].

The high all-cause mortality observed in our
study aligns with findings from previous research
[19-21]. Melissa Leung and co-authors conducted
a study involving 1,007 patients, of whom 43% had
paroxysmal atrial fibrillation and 57% had persistent
atrial fibrillation. They reported an all-cause mortality
rate of 10% for patients with paroxysmal atrial fibril-
lation and 17% for those with persistent atrial fibrilla-
tion over a mean follow-up period of 7 years [21]. In
our study, the percentage of deceased patients with
permanent atrial fibrillation is higher, likely due to the
inclusion of patients with advanced atrial cardiomy-
opathy, who tend to be significantly older and have
more comorbidities.

Limitations

Our study has several limitations, and our results
should be interpreted with caution. First and fore-
most is the small number of studied patients. Sec-
ond, the patients in the study have advanced forms
of atrial cardiomyopathy and were included during
hospitalization, meaning they are older and have
many comorbidities. Third, our conclusions are valid
only for the Bulgarian population. Further research
is needed to analyze and enhance knowledge about
atrial cardiomyopathy.

CONCLUSION

Patients with atrial cardiomyopathy and permanent
atrial fibrillation have significantly worse echocardio-
graphic parameters, including those of the right heart
chambers, and a more unfavorable prognosis com-
pared to those with atrial cardiomyopathy and paroxys-
mal atrial fibrillation. Efforts should be made to restore
and maintain sinus rhythm to prevent progression to
advanced forms of atrial cardiomyopathy associated
with permanent atrial fibrillation.
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