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ABSTRACT

This article aims to analyze the pathogenetic mechanisms of heart failure (HF)—which holds a
leading position in mortality and morbidity metrics in modern cardiology—along with the modern
pathobiological classification of cardiobiomarkers, their clinical and prognostic value, and the ap-
plication prospects of a multimarker strategy. Myocardial mechanical stress: BNP and NT-
proBNP reflect hemodynamic load and hold a class i (Level of Evidence A) recommendation
status for diagnosis and prognosis. Cellular injury: high-sensitivity cardiac troponins (hs-cTnl/hs-
cTnT) indicate subclinical myocardial necrosis and independent mortality risk. Fibrosis and re-
modeling: sST2 and galectin-3 reflect the rate of myocardial fibrosis. A key clinical advantage of
sST2 is its minimal dependence on age, renal function, and body mass index. Inflammation, ox-
idative stress, and cardiorenal indicators: hs-CRP, IL-6, GDF-15, malondialdehyde (MDA), cys-
tatin C, NGAL, and copeptin are used to complement the risk assessment of disease progression
and exacerbation. Omics technologies and innovations: advances in transcriptomics and metab-
olomics (particularly microRNAs: miR-21, miR-423-5p) enable the identification of molecular phe-
notypes of the disease and facilitate the implementation of a personalized medicine model.
Multimarker Strategy: It is emphasized that a single biomarker (such as BNP alone) cannot fully
reflect the complex pathological spectrum of the disease. The multimarker approach—evaluating
BNP/NT-proBNP in combination with sST2, galectin-3, and hs-cTn—provides the highest clinical
efficacy in risk stratification and treatment personalization. In modern cardiology, biomarkers are
evaluated not merely as diagnostic tools, but as complex molecular indicators that define the
clinical phenotype, pathogenetic intensity, and long-term prognosis of the disease. The multi-
marker approach and omics technologies represent key strategic directions in the future man-
agement of heart failure.

Key words: Heart failure, cardiobiomarkers, myocardial fibrosis and remodeling, chronic inflam-
mation and oxidative stress

XULAS®

Bu maqala muasir kardiologiyada 6lum va xastelanma gdstericilerine gora aparici yer tutan drok
catismazhginin (UC) patogenetik mexanizmlarini, kardiobiomarkerlerin muasir patobioloji
tasnifatini, onlarin klinik-prognostik dayarini ve multimarker strategiyasinin tatbiq perspektivlerini
tohlil etmak maqgsadi daslyir.

Miokardin mexaniki garginliyi: BNP va NT-proBNP hemodinamik ylku oks etdirerak diagnostika
va prognozda | Sinif (Stbut seviyyasi A) tdvsiye statusuna malikdir. Hlceyre zadalanmasi:
Yuksak hassasligli troponinler (hs-cTnl/hs-cTnT) subklinik miokard nekrozunu va mustaqil
mortalitet riskini géstarir. Fibroz ve remodellesma: sST2 va galektin-3 miokard fibrozunun suratini
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oks etdirir. sST2-nin yas, boyrak funksiyasi ve badan kitls indeksindan az asili olmasi onun vacib
klinik Gstunluyuddr. iltihab, oksidativ stress ve kardiorenal indikatorlar: hs-CRP, IL-6, GDF-15,
malondialdehid (MDA), sistatin C, NGAL va kopeptin xastaliyin agirlasma ve kaskinlagsma riskini
tamamlamaq Gcln istifade edilir. Omik texnologiyalar ve innovasiyalar: transkriptomika ve
metabolomika sahasindaki nailiyyatlar (xsusen mikroRNT-lar: miR-21, miR-423-5p) xestaliyin
molekulyar fenotiplerini teyin etmayae ve fardilesdiriimis tababat (personalized medicine) modelini
totbiq etmoaya imkan verir. Multimarker strategiyasi: Tak bir biomarkerin (masalen, yalniz BNP-
nin) xastaliyin murokkab patoloji manzaresini tam aks etdire bilmadiyi vurgulanir. BNP/NT-
proBNP-nin sST2, galektin-3 va hs-cTn ile birlikde giymatlendirildiyi multimarker yanasmasi
xostalarin risk stratifikasiyasinda ve mualicenin ferdilesdiriimasinde an yuksek klinik effektivliyi
temin edir. MUasir kardiologiyada biomarkerlar sadaca diagnostik vasite kimi deyil, xastsliyin
klinik fenotipini, patogenetik intensivliyini va uzunmuddatli prognozunu misayyan edan kompleks
molekulyar indikatorlar kimi giymatlendirilir. Multimarker yanasmasi ve omik texnologiyalar
goalecakda Urak ¢atismazliinin idars olunmasinda asas strateji istiqamatdir.

Acar sozlor: Urok catismazh§i , kardiobiomarkerlar, miokard fibrozu ve remodellasmasi, xroniki

iltihab ve oksidativ stress

Mduasir kardiologiyada letalliq gostericilaerine
gére ilk siralarda olan, trek ¢atismazligi (UC)
muxtelif etioloji amillerin tesiri naticaesinda
inkisaf edan ve Urayin organ va toxumalarin
metabolik telabatini 6dayacek hacmds qani
temin etmok gabiliyystinin pozulmasi ile
xarakteriza olunan murakkab klinik sindromdur.
UC-nin inkisafi yalniz miokardin sistolik ve ya
diastolik funksiyasinin pozulmasi ile xarakteriza
edilmir, yanasi olaraq neyrohormonal
aktivlesmanin, iltihabi reaksiyalarin, oksidativ
stressin, endotel disfunksiyanin, metabolik
dayigikliklorin  ve ekstrasellilyar matriksin
remodelloesmasi ilo misayist olunan ¢oxsaxali
patobioloji proseslori shate edir. Bu proseslarin
har biri muxtalif kardiobiomarkerlarin
konsentrasiyasinin ganda yuksalmasinae sabab
olur. Onlarin klinik praktikada diagnostik,
prognostik ve terapevtik monitoring magsadile
istifadesi kardiologiyada mihim shamiyyatina
asaslanir.  ©Ovvaller biomarkerlerin  esas
maqsadi yalniz diagnostikanin dasteklonmasi
hesab edilirdise, muasir yanasmaya asasan

onlar xostaliyin fenotiplorinin
muayyenlagdiriimasi, riskin  stratifikasiyasi,
maalicanin monitoringi va prognozun

giymatlendiriimasinda muhim rol oynayirlar [1-
4]. Hazirda biomarkerlarin tesnifati onlarin aks
etdirdiyi patobioloji mexanizmler esasinda
aparilir. Bu yanasma Urak catismazliginin
inkisafinda istirak eden miuxtalif molekulyar
yollarin daha daqig qiymsatlandiriimasine ve

multimarker strategiyasinin tatbigine imkan
verir.

ilkin olaraq 2008-ci ilde taklif edilmis tesnifat,
UC-nin patofizyoloji yollari barads anlayisimizin
geniglonmasinde muhim rol oynamis va yeni
diagnostik yanasmalarla daim yenileanmisdir
(cadvel 1). Bu sahada son illerds bir ¢ox
tedqiqatlar aparilsa da, onlarin klinik praktikada
etibarlihd1 ve shamiyyati hale de tam tesdiq
edilmamis qalir. Bu magaleds biz UC-nin an
yaxgl 6yranilmig biomarkerlari NUP il bagli son
malumat ve muddsaalari, hamgcinin biomarker
tedqiqgatlarinin perspektivli muasir istigamatlari,
masalan mMikroRNT ifadasinin Vo
metabolomikanin klinik potensialini mizakira
edacoyik.

Cadval 1
UG —nin 9sas biomarkerlari
Sabablar Markerler
iitihab x-C-reaktiv z(lal
Sis nekroz faktoru
Fas- reseptor(APO-1)
interleykin -1,-6,vo 18
Miokardial BNP
stress NT-proBNP
MR- proANP
MR- proADP
Miositlerin Urak troponinleri
zodalenmasi Miozinin yungul zencirli
kinazasi
Yag tursularinibirlagdiren
arok zulah
Kreatinkinaza-MB
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Neyro hormon- | Norepinefrin
lar Renin
Angiotenzin |l
Aldosteron
Kopeptin
Endotelin
Proendotelin

Oksidativ KSLP-oksidlesmasi

stress Mieloperoksidaza
Sidikda bioprinler
Sidik ve plazmada
izoprostonlar

Huceyraxarici Matriks metalloprotein-

matriksin azalar

remodellasmasi | Matriks

metalloproteinazalarin
toxuma inhibitorlari
Plazmogen lll tip

prokallogen
Fibroz RNT-ST2

Qalaktin 3
Omik asasli Mikro RNT
biomarkerlor Metabolom
Renal Sistatin C

Neytrofil jelatinaza ile
asosiya olunmus
lipokalipin

Patoloji veziyystin ilk marhalalaerinda Urak
atiminin azalmasina cavab olaraq
simpatoadrenal sistem va renin—angiotenzin—
aldosteron sistemi (RAAS) aktivlesir. Lakin ilk
marhaleda bu mexanizmlar arterial tezyigin ve
toxuma perfuziyasinin saxlanmasina xidmat
etsa da, onlarin uzunmuddatli davam miokard
hipertrofiyasina, interstisial fibrozun inkisafina,
kardiomiositlarin apoptozuna va Urayin struktur-
funksional remodellagsmasina sabab olur .RAAS
sisteminde Angiotenzin |l ve aldosteron
kollagen sintezini stimullasdiraraq,
ekstrasellulyar matriksin yigiimasini
suratlandirib ve naticede miokardin elastikliyinin
azalmasina, sistolik va diastolik disfunksiyanin
darinlesmasina gatirib ¢ixarir [2, 3, 5].

Miokard garginliyini aks etdiran
biomarkerlar

UC-nin ilk merhslesinde miokard divarina
dusen hacm ve tazyiq yukunun artmasi
naticesinde, ilk diagnostik kardiobiomarker
hesab edilon natriuretik peptidlarin  (NUP)
sintezi glclenir. Natriuretik peptidler (NP-lar) ilk
defo 1963-cu ilde  heyvan  Urayinin

Azarbaycan Kardiologiya Jurnali 2025

qulagciglarinda sekretor granullarin
agkarlanmasi naticasinde muayyan edilmigdir.
Toxminen 18 il sonra eksperimental
arasdirmalar gOstermisdir ki,
homogenlasdirilmis atrial toxuma inyeksiyalari
natriurezi artirmaq Ucun istifade edile biler.
Belaki,atrial natriuretik peptid (ANP), beyin
natriuretik peptidi (BNP), onlarin stabil
prekursor fragmentlari olan NT-proBNP va MR-
proANP miokard gerginliyini aks etdiren an
muhdm biomarkerler hesab olunur. Bu peptidler
natriurez, diurez, vazodilatasiya ve RAAS-In
inhibisiyasi  vasitesile kompensator tesir
gOstarsaler da, onlarin plazmada yuksak
konsentrasiyasi miokardin haddindan artiq
yuklanmasini, Urak catismazliginin agirliq
deracesini va alverigsiz klinik prognozu aks
etdirir. Buna gora de BNP va NT-proBNP ham
diagnostik magsadle, ham de miualicanin
monitoringinde an genis istifade olunan
biomarkerlordir [1, 2, 4]. Onlarin plazma
konsentrasiyasi Urak bosluglarinin garginliyi ila
birbasa slagadardir vo NYHA funksional sinfi
yukseldikca artmaga meyllidir. Miasir ESC ve
AHA telimatlarinda natriuretik peptidlar ham
kaskin, ham de xroniki Urak c¢atismazliginin
diagnostikasl va prognostik giymatlandiriimasi
acun | sinif tdvsiya saviyyasine malikdir [1-3].
Son illerde aparilmis fundamental va klinik
tedqiqatlar gostarmigdir ki, Urak gatismazhiginin
inkisafinda xroniki asagi intensivlikli iltihab
mihim patogenetik rol oynayir. iltihab
mediatorlari — interleykin-1B (IL-1P), interleykin-
6 (IL-6), interleykin-18 (IL-18), sis nekroz
faktoru-a (TNF-a) ve yuksek hassasligh C-
reaktiv zulal (hs-CRP) endotelin zadalanmasini,
oksidativ stressin glclenmasini ve miokard
remodellagsmasini suretlondirir. Muxtolif
tedqiqatlarda bu sitokinlarin yuksak
soviyyasinin  toekrar  hospitalizasiya, urak
gatismazlhidinin progressivliesmasi va ylksak
Olum riski ile alagali oldugu gdsterilmisdir [3—6].

Kardiomiosit zadalanmasini aks etdiran
biomarkerlar

Kardiomiositlerin davamli zadalanmasi
naticasinde yuksak hassasligl Urak troponinleri
(hs-cTnl va hs-cTnT) gan ddvranina daxil olur.
Ovvallar bu biomarkerlar esasan kaskin koronar
sindromun diagnostikasinda istifads olunsa da,
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hazirda onlarin xroniki Grek ¢atismazlidinda da
davam eden subklinik miokard zadalenmasini
oks etdirdiyi va alverigsiz klinik naticalerin
mastaqil prognostik gdstericisi oldugu qabul
edilir [2, 4, 9]. Xroniki Urek catismazliginda
onlarin davamli yliksalmasi subklinik miokard
zadalanmasini, davam edan remodellasme
prosesini va alverissiz prognozu aks etdirir. Son
illarde apariimis tadgiqatlar hs-cTn saviyyasinin
natriuretik peptidlorle birlikde
giymatlendirilmasinin olim Vo tokrar
hospitalizasiya riskinin prognozlasdiriimasinda
daha ylksek informativliya malik oldugunu
gO6stermisdir [2, 4, 5].

Fibroz va remodellasma biomarkerlari-
Urok cgatismazliginin progressiviesmasinda,

miokardin remodellagsmasinin muhum
komponentlarinden biri  fibrozun inkisafidir.
Kardiomiositlerin zadalanmasi fonunda

fibroblastlarin aktiviesmasi kollagen sintezini
artinr va ekstrasellilyar matriksin strukturunu
dayisdirir. Bu proses sST2, Galektin-3, matriks
metalloproteinazalari (MMP) ve onlarin toxuma
inhibitorlarinin (TIMP) ganda
konsentrasiyasinin artmasi ile musayist olunur.
Fibroz prosesini giymatlendiren biomarkerlor
arasinda xususile sST2-nin ve Galektin-3-nin
giymatleri  xastaliyin  progressiviagsmasinin
etibarli gdstericileri hesab edilir ve muasir
multimarker yanasmasinin asas
komponentlarinden biri kimi giymatlendirilir [4,
8-10]. sST2 interleykin-33 (IL-33) signal
sisteminin reseptoru olub, miokardin mexaniki
garginliyi ve iltihabi prosesler zamani ganda
artir. Onun yuksak konsentrasiyasi miokard
fibrozunun ve remodellagmasinin intensivliyini
aks etdirir, hamginin Urek c¢atismazligi olan
xastelorda hospitalizasiya va o6lim riskinin
artmasi ile slagalendirilir. BNP-dan farqli olaraq,
sST2-nin saviyyasina yas, badan kitle indeksi
va boyrak funksiyasi daha az tesir gdsterir ki, bu
da onun Kklinik praktikada ustinliklerinden
biridir [4, 5].

Digar muhim biomarker Galektin-3-dur. Bu
zilal aktiviesmis makrofaqglar tarefindan sintez
olunur ve fibroblastlarin proliferasiyasini,
kollagen sintezini ve ekstraselllilyar matriksin
remodellosmasini  stimullasdirir.  Galektin-3
soviyyasinin yuksalmasi Urak catismazliginin
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progressivlesmasi, miokard fibrozunun
derinlosmasi va  alverigsiz  uzunmuddetli
prognoz ile alagslendirilmisdir [5, 6]. Galektin-3
ise makrofaqlar terefinden sintez olunan (-
galaktozid baglayan lektindir va fibroblastlarin
proliferasiyasini, kollagen sintezini ve miokard
fibrozunu stimullagdirir. Her iki biomarker
yuksek mortalitet, takrar hospitalizasiya va urak
gatismazhdinin sdratli progressiviesmasi ile
alagelendirilmisdir [4, 6-8].

Son illerda Growth Differentiation Factor-15
(GDF-15) de diqget merkazindadir. Bu sitokin
hiceyra stressi, oksidativ zadslenma va iltihab
zamani sintez olunur. GDF-15-in  yUksak
konsentrasiyasi agir klinik gedis, tekrar
hospitalizasiya ve ylksak mortalitet riski ila
alagalendiriimisdir va natriuretik peptidlerin
prognostik deyarini tamamlayir [6, 7].

Copeptin, vazopressinin stabil prekursor
fragmenti kimi, neyrohormonal aktiviegmani aks
etdiron biomarkerdir. Onun ylksak saviyyesi

xususile kaskin drek catismazligi zamani
alverissiz klinik naticalerin
prognozlasdiriilmasinda olave ahamiyyat

dasiyir [7, 8]. Molekulyar biologiya sahasinda
alde olunan nailiyyetlor  mikroRNT-larin
(miRNA) ve diger omik biomarkerlarin klinik
potensialini artirmisdir. Mixtalif mikroRNT-ler
kardiomiositlorin hipertrofiyasi, fibroz,
angiogenez Vo apoptoz proseslarinin
tenzimlenmasinda istirak edir. Bununla yanasi,
proteomika ve metabolomika texnologiyalari
drek catismazliginin molekulyar fenotiplarinin
muayyan edilmasina va golacakdea
fordilegdirilmig mualice strategiyalarinin
hazirlanmasina genis imkanlar yaradir. Hazirda
bu biomarkerlarin aksariyyati klinik tedgigat
marhalasinde olsa da, yaxin illaerda onlarin rutin
praktikaya integrasiyasi gozlanilir [8—10].
iitihabi biomarkerlor. Son illerde (irek
¢atismazhiginin xroniki iltihab fonunda inkisaf
etdiyi stubut edilmisdir. Bu baximdan yuksak
hassasligh C-reaktiv zllal (hs-CRP), IL-6, IL-18,
TNF-a ve diger sitokinlar iltihabi aktivliyin
giymatlandirimeasinds istifade olunur. Bu
markerlarin yuksek  saviyyesi endotel
disfunksiyasi, oksidativ stress ve miokard
remodellagmasinin intensivliyi ile six alagalidir.
Bununla bele, onlarin spesifikliyi natriuretik
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peptidlera nisbatan asagl oldugundan ssasen
alave prognostik gostericilar kimi istifade edilir
[3, 4, 9].

Oksidativ stress biomarkerloari

Uroek gatismazliginin patogenezinde oksidativ
stress de esas mexanizmlerdan biri hesab

edilir. Reaktiv oksigen ndvlerinin (ROS)
(serbest oksugen radikallarinin) haddindan
artiq amala galmasi lipidlerin

peroksidlasmasina, zilallarin oksidlesmasina
ve DNT-nin zadslanmasina sabab olur.
Noticede ise mitoxondrial disfunksiya inkisaf
edir, enerji mabadilesi pozulur  va
kardiomiositlerin apoptozu stratlonmis olur. Bu
proseslarin giymatlendirilmasi dcln
malondialdehid  (MDA), mieloperoksidaza
(MPO), oksidlesmis asagi sixhgli lipoproteinler
(ox-LDL), elece de antioksidant mudafie
sisteminin gostaricileri olan katalaza,
superoksid dismutaza ve (qlutation (GSH)
perspektivli kardiobiomarkerlar hesab
edilir. Teqdim edilan c¢ox sayli adabiyyat
menbalerinda, xususile MDA saviyyasinin
yuksalmasi lipid peroksidlagsmasinin
intensivlesdiyini gosteran muhum laborator
gosterici  olub,lirak gatismazhiginin  agirliq
deracesi va prognozu ile alagali oldugu
gOsterilmisdir [4, 8, 10].

Renal biomarkerlar

Urek catmamazh@ zamani Urek ve bdyrok
arasinda six patofizioloji elage nazare alinaraq
son illarda renal biomarkerlare da xUsusi diqget
yetirilir. Sistatin C, neytrofil jelatinaza ile
assosiasiya olunmus lipokalin (NGAL) ve diger
boyrak biomarkerlori kardiorenal sindromun
erkan diagnostikasinda, bdyrak funksiyasinin
monitoringinde Vo xastalerin risk
stratifikasiyasinda muhim klinik ahamiyyat
dasiyir [5, 10-12].

Omik texnologiyalara asaslanan
biomarkerlar

Transkriptomika, proteomika ve metabolomika
sahasinde alde olunan nailiyystler Urak
catismazliginin molekulyar asaslarinin daha
derinden Oyranilmasine imkan yaratmisdir.
Xususile mikroRNT-ler (miR-21, miR-423-5p,
miR-208 va s.), metabolit profillari va zilal
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ekspressiyasi xastaliyin erkan marhalalarinin
muayyan edilmesinde ve fordilesdiriimis
mualice  strategiyalarinin  hazirlanmasinda
perspektivli biomarkerlar hesab olunur. Hazirda
bu biomarkerlorin aksariyyati klinik tedqigat
marhalesinda olsa da, onlarin yaxin galacekda
rutin praktikaya inteqrasiyasi gozlenilir [4, 7,
11].

Belalikloa, muasir tesnifata asasan,lrak
catismazhidinda tadqigi tleb edilen yeni
kardiobiomarkerlar istifadesi yalniz diagnostik
gostericilar  kimi  deyil, mixtalif patobioloji
mexanizmleri kompleks qiymatlandiriimasini
fordilagdirilmis tibbin esas prinsiplerinden biri
hesab olunur ve galacekda Urak ¢atismazhginin
idare olunmasinda asas istigametlordan biri
olacaqdir [1-12]

MuUasir  konsepsiyaya asasen, Urak
¢atismazhidinin diagnostikasi ve prognozunun
giymatlendiriimasinda multimarker yanasmasi
daha yuksak klinik effektivlik nimayis etdirir.
BNP ve ya NT-proBNP-nin sST2, Galektin-3,
yuksok hassasligli troponinler ve GDF-15 ile
birlikde giymatlandiriimasi xestalarin risk Uzre
daha deaqiq stratifikasiyasina, mdualicanin
fordilesdiriimasine ve uzunmuddatli  Klinik
naticelerin yaxsilasdiriimasina imkan veracek.
Bu sababden multimarker yanasmasi muasir
urok  catismazhgr  idarsetmasinin  asas
istigamatlerinden biri hesab olunur [1-10].
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ABSTRACT

Drug-coated balloons (DCBs) enable the delivery of an antiproliferative agent to the vessel wall
without leaving a permanent metallic implant. Although this technology was initially used mainly
for in-stent restenosis and small-vessel disease, recent randomized evidence and data presented
at EuroPCR 2026 have expanded its potential role to de novo lesions, large coronary vessels,
bifurcations, chronic total occlusions, and complex percutaneous coronary interventions. Never-
theless, the success of a DCB strategy depends less on balloon delivery itself than on adequate
lesion preparation, accurate vessel sizing, and achievement of a stable post-angioplasty result.
This review discusses contemporary evidence for coronary DCB intervention in the context of
EuroPCR 2026, with particular emphasis on patient and lesion selection, procedural technique,
intracoronary imaging, antithrombotic therapy, and the remaining limitations of this evolving strat-

egy.

Keywords: drug-coated balloon, drug-eluting stent, de novo coronary lesion, in-stent restenosis,

bifurcation, complex PCI, EuroPCR 2026

Introduction

Although contemporary percutaneous coronary
intervention is largely based on drug-eluting
stents (DES), the permanent presence of a me-
tallic implant within the vessel wall may be as-
sociated with late neoatherosclerosis, stent
thrombosis, restenosis, loss of vasomotor func-
tion, and limitations on future revascularization
options. Drug-coated balloon angioplasty deliv-
ers an antiproliferative agent to the vessel wall
during a brief balloon inflation, allowing revas-
cularization without an additional metallic scaf-
fold or permanent polymer. This “leave nothing
behind” approach is particularly attractive when
repeat stenting is undesirable [1-3].

For many years, the use of DCBs was
largely confined to in-stent restenosis and
small-vessel disease. However, the develop-
ment of newer devices, the emergence of

sirolimus-based platforms, broader use of intra-
coronary imaging, and greater standardization
of lesion preparation have accelerated the ex-
pansion of this strategy into de novo and more
complex coronary anatomy. Data presented at
EuroPCR 2026 have shifted the discussion from
a simple comparison of DCB versus DES to-
wards a clinically more relevant comparison be-
tween systematic metal implantation and a
DCB-first strategy with provisional DES when
required [4-7].

Evolution of DCB Technology and Drug Se-
lection

The principal antiproliferative agents used in
coronary DCBs are paclitaxel and sirolimus. Be-
cause of its high lipophilicity, rapid cellular up-
take, and prolonged tissue retention after brief
contact, paclitaxel became the drug of choice
for first-generation DCBs. These platforms have
the longest clinical track record, particularly for
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the treatment of restenosis. Sirolimus is attrac-
tive because of its cytostatic mechanism and
extensive use in DES technology; however, its
lower lipophilicity requires microlayer, micro-
reservoir, or nanocarrier systems to retain the
drug within the vessel wall [2,3].

Newer sirolimus-coated balloons aim to pro-
vide controlled and more sustained drug deliv-
ery. Nevertheless, a class effect should not be
assumed across DCB platforms. Drug dose,
coating matrix, excipient, particulate loss, trans-
fer efficiency, and balloon deliverability vary
substantially among devices. Accordingly, re-
sults obtained with one platform should not au-
tomatically be extrapolated to another, and
device selection should be guided by platform-
specific clinical evidence [1-3].

New Evidence in De Novo Coronary Le-
sions

The SELUTION DeNovo Trial

SELUTION DeNovo is the largest randomized
coronary DCB ftrial conducted to date. Across
62 centres, 3,323 patients were randomized to
a strategy of sirolimus-eluting balloon angio-
plasty with provisional DES implantation when
necessary or to systematic DES implantation.
At one year, target vessel failure occurred in
5.3% of patients in the sirolimus-eluting balloon
group and 4.4% in the DES group, meeting the
prespecified non-inferiority criterion in the inten-
tion-to-treat analysis. Bailout stenting was re-
quired in 20.7% of patients assigned to the DCB
strategy. Clinically driven target vessel revascu-
larization was more frequent with the DCB strat-
egy, occurring in 3.3% versus 2.1%. In the per-
protocol analysis, however, non-inferiority was
not formally confirmed [4].

These findings do not indicate that DCBs
have replaced DES in all de novo lesions. Ra-
ther, they suggest that, in appropriately se-
lected lesions with a stable and satisfactory
result after optimal angioplasty, a sirolimus-elut-
ing balloon strategy with provisional DES may
represent an alternative to systematic DES im-
plantation. The study also reinforces that bailout
stenting should not be viewed as failure of the
DCB strategy, but as a prespecified safety com-
ponent of the procedure.
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Complex PCI Subgroup

At EuroPCR 2026, the complex PCI subgroup
of SELUTION DeNovo was presented sepa-
rately. Complex PCIl was defined by the pres-
ence of at least one of the following: treatment
of all three coronary vessels, treatment of three
or more lesions, use of three or more drug-elut-
ing balloons or stents, treatment of both
branches of a bifurcation, chronic total occlu-
sion, or a total device length exceeding 60 mm.
At one year, target vessel failure occurred in
7.2% of patients treated with the DCB strategy
and 10.2% of those treated with DES, corre-
sponding to an absolute risk difference of -3.0
percentage points. The early separation of the
event curves was mainly related to lower rates
of target vessel myocardial infarction and car-
diac death [5]. These findings are clinically en-
couraging and hypothesis-generating, but the
subgroup analysis was not independently pow-
ered to demonstrate superiority.

Large Vessel Lesions

Restricting DCB use solely on the basis of ves-
sel diameter no longer reflects contemporary
practice. Emerging data suggest that vessels
measuring 3.0 mm or more may also be treated
with a DCB when the lesion morphology is suit-
able and preparation is optimal. The principal
determinant of suitability is the post-preparation
result rather than vessel size alone: residual
stenosis should ideally be no greater than 30%,
TIMI 3 flow should be maintained, and there
should be no flow-limiting dissection, substan-
tial elastic recoil, or progressive intramural hae-
matoma [1,8]. Nevertheless, additional
randomized studies are needed to establish the
long-term safety and repeat revascularization
risk of a DCB-only strategy in large coronary
vessels.

In Stent Restenosis

In-stent restenosis remains the best-estab-
lished coronary indication for DCB angioplasty.
Its principal advantage is avoidance of an addi-
tional metallic layer within an existing stent.
Restenosis, however, is not a single pathologi-
cal entity, and treatment should be directed at
its mechanism. Intravascular ultrasound or opti-
cal coherence tomography can distinguish stent
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underexpansion, neoatherosclerosis, neointi-
mal hyperplasia, stent fracture, and edge-re-
lated abnormalities. DCB treatment alone is
inadequate if stent underexpansion has not
been corrected. In such cases, high-pressure
balloon dilatation, intravascular lithotripsy, or, in
selected circumstances, atherectomy may be
required. A new DES may be more appropriate
when there is stent fracture, a persistent me-
chanical problem, or an edge dissection [1,2,9].

Bifurcation Lesions

The most immediately applicable role for DCBs
in bifurcation PCI is the treatment of the side
branch. A strategy combining provisional DES
implantation in the main vessel with DCB treat-
ment of the side branch after optimal prepara-
tion aims to avoid a metallic layer at the side-
branch ostium, reduce the need for two-stent
techniques, and limit late restenosis. Available
studies indicate that DCB treatment of the side
branch may reduce late lumen loss and reste-
nosis compared with plain balloon angioplasty
[10,11]. Nevertheless, a low threshold for
bailout stenting should be maintained in lesions
involving a large side branch, long ostial dis-
ease, or flow-limiting dissection. A DCB-only
strategy in both the main vessel and side
branch is promising but cannot yet be consid-
ered routine practice.

Chronic Total Occlusion and Hybrid Treat-
ment

The presentation of PICCOLETO-X at Eu-
roPCR 2026 increased interest in DCB-based
treatment of chronic total occlusions. This inter-
national real-world cohort of approximately
1,000 patients suggested that DCB-only and
hybrid strategies may be feasible in selected
CTO anatomy [6]. Lesions crossed within the
plaque, with a suitable distal vessel, adequate
lumen gain, and no major recoil appear most
amenable to DCB treatment. By contrast, exten-
sive subintimal passage, large dissections, im-
paired distal flow, or persistent recoil favour
DES implantation. Thus, in CTO intervention,
DCB should not be viewed as a universal sub-
stitute for DES but as a component of a hybrid
strategy that can reduce the length of perma-
nently implanted metal.
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Acute Coronary Syndromes

DCB treatment may be considered in selected
patients with acute coronary syndromes. In the
ACS subgroup of the SELUTION DeNovo pro-
gramme, one-year outcomes with a sirolimus-
eluting balloon and minimal-stenting strategy
were comparable to those observed in the
chronic coronary syndrome cohort [7]. How-
ever, evidence for a DCB-only approach re-
mains limited in the presence of a large
thrombus burden, ongoing no-reflow, unstable
dissection, severe residual stenosis, or signifi-
cant recoil. Restoration of flow, reduction of
thrombotic material, adequate lesion prepara-
tion, and a stable final result are essential pre-
requisites. More robust randomized data are
required before routine DCB-only treatment can
be recommended in ST-segment elevation my-
ocardial infarction.

Optimal Procedural Technique

The outcome of DCB angioplasty is determined
largely by lesion preparation. The objective is to
establish a stable lumen before drug delivery
and to identify promptly whether bailout stenting
is required. Vessel size may be estimated angi-
ographically, but intracoronary imaging is par-
ticularly valuable in complex, calcified, large-
vessel, and restenotic lesions. For initial prepa-
ration, a semicompliant or non-compliant bal-
loon is generally selected at a balloon-to-artery
ratio of approximately 0.8—1.0. Scoring or cut-
ting balloons may be useful in fibrotic or re-
sistant lesions, whereas intravascular lithotripsy
or atherectomy should be considered for severe
calcification according to calcium morphology
[1,2].

The DCB diameter should approximately
match the reference vessel diameterata 1:1 ra-
tio, and the treated segment should extend
about 2-3 mm beyond each edge of the pre-
pared lesion. Unnecessary manipulation and
delay during delivery should be minimized be-
cause they may cause loss of the balloon coat-
ing. Inflation duration should follow the
instructions for use of the specific device and is
commonly 30-60 seconds. After DCB treat-
ment, provisional DES implantation should not
be delayed when there is a flow-limiting
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dissection, persistent recoil, or an unsatisfac-
tory residual lumen.

Acceptable Practical deci-
result sion

Reference di-

Proce-

dural
stage

Vessel  ameter and IVUS or OCT
assess- lesion length  preferred in com-
ment accurately plex lesions
defined
Lesion Residual ste- Additional plaque
repa- nosis <30% modification if the
prep with TIMI 3 result is inade-
ration
flow quate
Dissec-  \on flow-lim-  DES for flow limi-
tionas- . : .
iting dissec- tation or progres-
sessme . . . .
nt tion sive dissection
22?;?)('1' 1 Inflation accord-
DCB 1ately = ing to the device
: sizing with 2— . .
delivery instructions for
3 mm overlap
use
at each edge
Final ~ Staolelumen g, DES
without major :
assess- ; when the final re-
recoil or hae- .
ment sult is unstable
matoma
Antithrombotic Therapy

Because DCB-only PCI leaves no additional
metal or permanent polymer, it may permit a
shorter course of dual antiplatelet therapy. In
chronic coronary syndrome, one month of
DAPT is commonly used when there is no com-
peting indication or high ischaemic risk. The du-
ration of antithrombotic therapy, however,
should be determined not only by the device but
also by the clinical presentation, bleeding risk,
and whether bailout stenting was required. In
acute coronary syndromes, current ACS an-
tithrombotic recommendations and the patient’s
individual bleeding risk should be considered
even when no stent has been implanted. When
a bailout DES is used, antiplatelet treatment
should follow the requirements of the implanted
stent and the clinical setting [12].
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Limitations and Future Directions

Although current evidence supports expansion
of DCB use, important uncertainties remain.
Pharmacokinetic and clinical performance differ
among platforms, and direct randomized com-
parisons between sirolimus- and paclitaxel-
coated balloons remain limited. Long-term ran-
domized evidence is insufficient for large-vessel
disease, STEMI, left main disease, long diffuse
lesions, and CTO. Studies also vary in lesion-
preparation protocols, bailout criteria, and end-
point definitions. The five-year results of SELU-
TION DeNovo should clarify whether a DCB-
first strategy confers late clinical advantages or
increases the need for repeat revascularization.

Future trials should compare systematic
metal implantation with minimal-metal strate-
gies rather than limiting the comparison to indi-
vidual DCB and DES devices. Combining
intracoronary imaging, physiological assess-
ment, and standardized angiographic endpoints
may improve patient selection. Further work is
also required to determine which patients derive
a clinically meaningful benefit from positive ves-
sel remodelling and late lumen enlargement af-
ter DCB angioplasty.

Conclusion

Following EuroPCR 2026, drug-coated balloons
can no longer be regarded as a niche technol-
ogy confined to in-stent restenosis and small-
vessel disease. With optimal lesion preparation
and prespecified bailout criteria, a DCB-first
strategy is emerging as a credible alternative to
systematic DES implantation in selected de
novo lesions, large vessels, bifurcations, and
complex PCI. Nevertheless, the fundamental
requirement for successful DCB intervention is
not drug delivery alone but the creation of an
adequate and stable lumen. DCB use should
therefore remain an individualized decision
based on platform-specific evidence, intracoro-
nary imaging, and the clinical and anatomical
characteristics of the patient and lesion.
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Sirvan sehar moarkazi xastaxanasi

ABSTRACT

Metabolic dysfunction-associated steatotic liver disease (MASLD) is one of the most prevalent
chronic liver diseases worldwide and is increasingly recognized as an independent cardiovascu-
lar risk factor. Beyond conventional risk factors, metabolically active visceral adipose tissue ap-
pears to play a central role in the development of cardiovascular complications.

Epicardial adipose tissue is an active visceral fat depot capable of producing nhumerous pro-in-
flammatory cytokines and adipokines. Increased epicardial fat thickness (EFT) has been associ-
ated with coronary artery disease, endothelial dysfunction, arterial stiffness and subclinical
atherosclerosis. Echocardiographic assessment of EFT offers a simple, non-invasive and repro-
ducible method for cardiovascular risk stratification.

This review summarizes current evidence regarding the pathophysiological relationship between
MASLD and epicardial adipose tissue, highlighting the potential role of EFT as an early biomarker
of atherosclerosis and its possible clinical applications [1-4].

Keywords: MASLD, epicardial fat thickness, cardiovascular disease, atherosclerosis, biomarker.

XULAS®

Metabolik disfunksiya ila slageli piyli garaciyer xastaliyi (MASLD) dinyada an genis yayilmis
xroniki qaraciyar xastaliklerinden biri olmagla yanasi, drak-damar xastaliklarinin inkisafi Ggun
mustaqil risk amili hesab edilir. Son illards apariimis tedqgiqatlar géstarmisdir ki, MASLD zamani
urak-damar hadisalarinin yaranmasinda yalniz klassik risk faktorlari deyil, ham da metabolik aktiv
visseral piy depolart mihim rol oynayir. Bu baximdan epikardial piy toxumasi xususi maraq
dogurur.

Epikardial piy qahinhgr (EPQ) iltihabi sitokinlerin, adipokinlerin ve profibrotik mediatorlarin
sintezinds istirak edan metabolik aktiv piy deposudur. Onun artmasi koronar aterosklerozun
inkisafl, endotel disfunksiyasi, arterial sartliyin artmasi va subklinik ateroskleroz goéstaricilari ile
six olaqalidir. Exokardiografiya vasitesile EPQ-nin geyri-invaziv giymatlondiriimasi erkan Urak-
damar riskinin muayyan edilmasinde praktik ehamiyyat dasiyir.

Bu icmalda MASLD va epikardial piy toxumasi arasinda patofizioloji alagaler, EPQ-nin erkan
ateroskleroz biomarkeri kimi rolu ve klinik praktikada tetbigi muasir elmi adabiyyat asasinda tehlil
edilmisdir. M6vcud subutlar gdstarir ki, EPQ-nin giymatlendiriimasi MASLD-li xastelords Urok-
damar riskinin daha erkan askarlanmasina ve fardilagdirilmis profilaktik strategiyalarin
secilmasine kdmak eda biler [1-4].

Acar sozlar: MASLD, epikardial piy qalinhgi, ateroskleroz, Grak-damar riski, biomarker.
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GiRiS

Metabolik disfunksiya ile alagsli piyli qaraciyer
xostaliyi (MASLD) piyli garaciyar xestaliyinin
yeni nomenklaturasi olub, metabolik
pozgunluglarla slagsli hepatik steatozu daha
daqiq xarakterize edir. Son illerde aparilmis
konsensus qerarlari naticasinda avval istifade
olunan geyri-alkogollu piyli garaciyer xestaliyi
(NAFLD) termini MASLD anlayisi ile avez
edilmisdir [1].

MASLD-nin global yayiimasi texminan 30%
toskil edir va piylenme, tip 2 soakerli diabet,
arterial hipertenziya ve dislipidemiya ilo six
alaqgelidir [2]. Son illerds apariimis epidemioloji
arasdirmalar  go6stermisdir ki, MASLD-li
xastelordea dlimun oasas saebabi qaraciyer
catismazligi deyil, irek-damar xastaliklaridir [3].

Aterosklerozun erkan marhalalarinin
askarlanmasi yuksak riskli xastelerin vaxtinda
muayyan edilmasine imkan verir. Buna gora do
son illerde subklinik ateroskleroz
biomarkerlerine maragq shamiyyatli darecade
artmisdir.  Karotid intima-media qalinhg,
koronar arteriyalarin kalsium indeksi ve arterial
sortlik kimi gostericilarle yanasi, epikardial piy
galinhd1 da erkan aterosklerozun perspektiv
biomarkerlarindan biri hesab olunur [4,5].

Epikardial piy toxumasi miokardla eyni
mikrosirkulyasiyani  paylasan visseral piy
deposudur va fizioloji seraitde miokardin enerji
metabolizminda istirak edir. Lakin metabolik
pozgunluglar zamani bu toxuma iltihabi fenotip
gazanaraq interleykin-6 (IL-6), sis nekroz
faktoru-a (TNF-a), monosit kemotaktik protein-
1 (MCP-1) va diger proinflamator mediatorlarin
ifrazint  artinr. Bu doayisiklikler  koronar
arteriyalarda iltihabin, endotel disfunksiyasinin
vo aterosklerotik prosesin suratleanmasina
sabab olur [6-8].

Son on ilde aparilmis ¢oxsayl klinik
toedgiqatlar géstarmisdir ki, exokardiografiya ile
Olcilen epikardial piy qalinigi  koronar
aterosklerozun agirliq daracasi, karotid intima-
media qalinhigi, koronar arteriyalarin kalsium
indeksi va galacek urak-damar hadisaleri ilo
mustaqil alagaye malikdir [9-11].

Bu icmalin megsedi MASLD zamani
epikardial piy toxumasinin  patofizioloji
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xUsusiyyastlorini, onun aterosklerozun erkan
biomarkeri  kimi  ehamiyyatini ve  Klinik
praktikada mumkin tetbiq sahslerini muasir
elmi subutlar asasinda giymaetlendirmakdir.

EPIKARDIAL PiY TOXUMASI V® MASLD
ARASINDA SLAQD

Epikardial piy toxumasi (EPT) miokard va
visseral perikard arasinda yerlesan, koronar
arteriyalarla eyni mikrosirkulyasiyani paylasan
metabolik aktiv visseral piy toxumasidir. Normal
gsoraitde EPT miokardin enerji teminatinda
istirak  edir, serbest vyag tursularinin
mubadilesini tenzimlayir ve mexaniki qoruyucu
rol oynayir. Lakin metabolik pozgunluglar
zamani  onun funksional  xUsusiyyatlori
dayiserak iltihabi aktivliyi artir [6,7].

MASLD insulinrezistentlik, xroniki agagi
daroceli iltihab ve visseral piylonma ila
xarakteriza olunur. Bu proseslar qaraciyards piy
toplanmasi ile yanasl, epikardial piy
toxumasinin hacminin va qalinh@inin artmasina
sobab olur. Neticede EPT-dan interleykin-6 (IL-
6), sis nekroz faktoru-a (TNF-a) ve diger
proinflamator sitokinlerin ifrazi artir ki, bu da
endotel disfunksiyasini ve  aterosklerotik
prosesin inkisafini suratlondirir [8,9].

Bir sira Kklinik tadgiqatlarda MASLD-li
xastolorde epikardial piy galinhdinin saglam
soxslerle miqayisede daha ylksak oldugu
gosterilmisdir. Bu artim badan kutls indeksi vo
diger klassik urek-damar risk amillarinden asili
olmayaraq musahide edilmisdir ki, bu da EPT-
nin mastaqil risk gostericisi ola bilacayini
gOsterir [10,11].

EPIKARDIAL PiY QALINLIGI - ERK®N
ATEROSKLEROZUN POTENSIAL
BIOMARKERI

Son illerde epikardial piy galinh@ subklinik
aterosklerozun qeyri-invaziv goéstaricilerindan
biri kimi genis tedqiq edilir. Exokardiografiya ile
Olgilan EPQ sade, tshlikssiz ve gundalik
praktikada asan tetbiq oluna bilen Usuldur [12].

Arasdirmalar gostermisdir ki, EPQ artdiqca
karotid intima-media galinhg, koronar
arteriyalarda aterosklerotik I6vhalerin yayiimasi
va koronar kalsium indeksi de artir. Bundan
slave, EPQ ylksak olan xastalerde endotel
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disfunksiyasi ve arterial
masahida olunur [13-15].

sortlik daha c¢ox

MASLD-li xastelarde epikardial piy toxumasi
yalniz metabolik pozgunlugun gostericisi deyil,
hem de vyerli iltihab vasitesile koronar
arteriyalara birbaga tesir gOsteran aktiv
endokrin orqan hesab edilir. Bu xlsusiyyet
EPT-ni diger visseral piy depolarindan
forglendirir ve onun erkan aterosklerozun
biomarkeri kimi ahamiyysatini artirir [16,17].

Son  meta-analizler  gdstermisdir ki,
epikardial piy qalinhdinin artmasi gelecek urak-
damar hadisalerinin inkisaf riski ile alagalidir.
Buna gore do  MASLD-li  xastslerde
exokardiografik muayineya EPQ-nin daxil
edilmasi risk stratifikasiyasini yaxsilasdira ve
yuksek riskli saxslerin  erken miayyen
edilmasine kdmak eds biler [18-20].

KLINIK @HaMiYYaTi

MASLD-li xestslarda Urak-damar riskinin erkan
giymatlendirilmasi xestaliyin idare olunmasinin
asas komponentlerindan biridir. Epikardial piy
galinhdinin exokardiografiya ils dlgtilmasi geyri-
invaziv, algatan ve tekrarlana bilen Usul olmagla
gundalik klinik praktikada tatbiq oluna biler.
EPQ-nin artmasi klassik risk amillari ila birlikda
giymatlandirildikde ylksak Urak-damar riski
olan xeastalerin daha daqgiq misyyean edilmasina
kémak edir [21,22].

Hoyat terzinin  deyisdirimesi, baden
¢okisinin azaldilmasi ve metabolik risk
amillerinin effektiv korreksiyasi epikardial piy
toxumasinin azalmasi ile alageslandiriimisdir.
Son illerde aparilan tadqigatlar gdsterir ki, bazi
muasir antidiabetik preparatlar, xtsusile GLP-1
reseptor aqonistleri ve SGLT2 inhibitorlar
epikardial piy toxumasinin hacmini azaltmagqgla
urok-damar riskinin azalmasina muasbat tesir
goOstera biloar. Bununla bels, bu sahada daha
genis prospektiv tedgiqatlara ehtiyac vardir
[23-25].

EPIKARDIAL PiY QALINLIGININ
EXOKARDIOQRAFiYA iL®
QiYMSTLONDIRILM3SI

Exokardiografiya epikardial piy galinliginin
(EPQ) giymatlandirilmasi Gglin an genis istifade
olunan, tehlikasiz ve olgatan goruntilema
usullarindan biridir. EPQ adeten sag madaciyin
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sorbast divari Uzsrinde parasternal uzun ve ya
gisa ox goruntisunds sistolanin sonunda

Olctlir.  Bu dsul yuksek tekrarlanma
gabiliyyatine malikdir Vo komputer
tomografiyasi (KT) ve magqnit-rezonans

tomografiyasi (MRT) ile alde edilon naticelarle
yaxsi uygunluq gosterir [21,22].

KT ve MRT epikardial piy toxumasinin
hacmini daha deqiq giymetlendirsa de, onlarin
yuksek qgiymsati, radiasiya yiku (KT dgln) ve
moehdud elcatanh@r gundalik klinik praktikada
istifadesini  mahdudlasdirir.  Buna  go6ra
exokardiografiya riskin ilkin giymatlandiriimasi
ucin daha praktik yanasma hesab olunur
[6,21].

Muxtelif tedqgigatlarda EPQ-nin artmasi
koronar arteriya xestsliyinin agirligi, karotid
intima-media galinli§i vae koronar arteriyalarda

kalsium yidilmasi ile  eslagalendirilmisdir.
Bununla yanasi, dlgme  metodikasinin
standartlasdiriimasi va  normal  sarhad
gOstaricilarinin muayyanlagdiriimasi
istigamatinde olave tadgiqatlara ehtiyac

galmaqdadir [10,23].

GOLOCOK TODQIQAT iSTIQAMOTLAORI

Son illerde aparilan tadqigatlar epikardial piy
toxumasinin yalniz struktur gosterici deyil, ham
da metabolik ve iltihabi aktiv organ oldugunu
tosdiglomisdir. Galocokda stini intellekt asasli
goruntl analizi, Gg¢olguli exokardiografiya va
multimodal goérintilemsa Usullarinin  tetbiqi
EPQ-nin daha daqiq qiymatlendiriimasina
imkan vera biler [24].

Bundan salava, GLP-1 reseptor aqonistleri,
SGLT2 inhibitorlari va badan c¢akisinin
azaldilmasina yonalmis mudaxilalerin
epikardial piy toxumasina toesirinin
uzunmuiddatli Urek-damar naticelarine nece
tesir gostardiyini muayyan edan prospektiv,
randomiza olunmus Klinik tedgigatlara ehtiyac
vardir [25]

NaTIiC®
Metabolik disfunksiya ile alagali piyli qaraciyer
xostaliyi yalniz qaraciyarin  deyil, butun

organizmin metabolik ve Urek-damar sistemini
ahata edan kompleks xastalikdir. Mdvcud elmi
subutlar gosterir ki, epikardial piy qalinhgi
MASLD-li xastalarda subklinik ateroskleroz va
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urak-damar riskinin erken gostericilerindan
biridir. Exokardioqgrafiya il EPQ-nin
giymatlandiriimasi risk stratifikasiyasini
tekmillagdire va profilaktik tedbirlarin vaxtinda
baslanmasina kdmak ede biler. Galocak
tadqigatlar EPQ-nin klinik gararvermade ve
mualice strategiyalarinin secilmasinda rolunu

daha daqgiq muayyenlasdirmalidir.
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UROK GATISMAZLIGINDA SOLUBLE ST2 BIOMARKERININ
PATOFizZiOLOJi VO KLINiK 8HBMiYYSTi: MUASIR 9DOBIYYAT iCMALI

Giulana Agayeva, Glilnaz Dadasova, Terana Cavadova
C.M.Abdullayev adina EImi-Tadgqiqat Kardiologiya Iinstitutu

XULAS®

Urek catismazh@ (UC) Ursyin organizmin metabolik ehtiyaclarini 6demeak Uclin yeterli gan
dévranini tamin eda bilmamasi ilo xarakteriza olunan muirakkab klinik sindromdur. Xastaliyin
patofiziologiyasinda miokardial mexaniki stress, neyrohumoral aktivliesma, xroniki iltihab,
oksidativ stress, miokardial fibroz, hipertrofiya va ventrikulyar remodelleasma kimi bir-biri ile
garsiligh slagada olan ¢oxsayli mexanizmlar istirak edir. Bu mexanizmlarin intensivliyinin
xastedan xestays farglenmasi UC-nin klinik gedisinin heterogenliyine va eyni klinik fenotip
daxilinde muxtalif prognostik profillerin yaranmasina sabab olur. [1—4]

Muasir kardiologiyada biomarkerler UC-nin diagnostik giymatlendiriimasi ile yanasi, xestsliyin
agirhiginin maayyeanlasdirilmasi, risk stratifikasiyasi, prognozun giymatloendiriimasi ve mualiceya
cavabin monitoringinde miihiim rol oynayir. BNP ve NT-proBNP UC-da an genis istifade olunan
biomarkerloardir. Lakin bu gostericilor asasan miokard divarinin garginliyi ve hemodinamik
yuklenmani eks etdirdiyindan, fibroz, iltihab ve remodelloesma kimi diger patofizioloji mexanizmler
haqqinda mahdud informasiya verir. [2,4,5]

Soluble suppression of tumorigenicity 2 (sST2) interleykin-1 reseptor ailesina daxil olan ve IL-33/
ST2 signal sisteminin mihim komponenti hesab edilen biomarkerdir. ST2 sisteminin membranla
alageli ST2L va qanda serbast dovr eden soluble ST2 formalari mévcuddur. IL-33/ST2L qgarsiligh
alagesi miokardin mexaniki stresse cavabinda kardioprotektiv rol oynayir. sST2 ise IL-33-0
baglayarag onun ST2L ile qarsiligh tesirini mahdudlasdirir ve naticede kardioprotektiv signalin
zaiflemasi ile alagealandirilir. [2,3,6]

Muasir tadgigatlar yiiksek sST2 saviyyasinin UC olan xastelsrde imumi 6lim, kardiovaskulyar
0lum, urak cgatismazhdinin pislegsmasi, hospitalizasiya ve tekrar hospitalizasiya kimi manfi
naticelarle salageli oldugunu gdsterir. 2026-ci ilde darc olunmus meta-analizde 17 tadgigatin
naticaleri imumilesdirilmis ve yliksak sST2 saviyyasinin Gmumi 6ltim, 8lim ve UC sebabils tekrar
hospitalizasiya, elacs de kardiovaskulyar 6lim ve UC sababile hospitalizasiya riskinin artmasi ile
alageli oldugu gdéstarilmisdir. [1]

sST2-nin klinik shamiyyati onun NT-proBNP ile tamamlayici minasibati ile daha da artir. NT-
proBNP asasan hemodinamik yuklanma va divar garginliyini, sST2 ise miokardial stress, fibroz
va remodellagsma ilo alaqgali bioloji proseslari aks etdire bilar. Bu sababdan har iki biomarkerin
kombina edilmis qiymatlendiriimasi UC xastelerinin risk profilinin daha genis xarakterize
edilmasina imkan vera bilar. [2,5,7]

sST2-nin LVEF ile alagesi de xUsusi maraq dogurur. Mévcud malumatlar sST2-nin yalniz azalmig
LVEF-li xastalorde deyil, HFpEF va diger UC fenotiplerinde da prognostik shemiyyst gostera
bilecayini dusundurir. Bu xususiyyet sST2-nin sadacas sistolik disfunksiyani deyil, daha genis
miokardial stress ve remodellesma proseslerini oks etdire bilacayini gdstarir. [8,9]

Bu adebiyyat icmalinin magsedi UG zamani sST2 biomarkerinin molekulyar ve patofizioloji
xususiyyatlarini, 1L-33/ST2 signal sisteminda rolunu, miokardial fibroz, iltihab ve ventrikulyar
remodellasma ila alagasini, diagnostik ve prognostik shamiyyatini, LVEF va NT-proBNP ilo
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minasibatini, mixtalif UC fenotiplerinda klinik rolunu, dinamik dayisikliklerini ve gelacakds klinik
praktikada tetbiq imkanlarini muasir elmi adabiyyat asasinda sistemlagdirmakdir.

Acar sozlar: soluble ST2, sST2, ST2L, IL-33, Urak ¢atismazhgi, biomarker, NT-proBNP, LVEF,
miokardial fibroz, ventrikulyar remodellasmsa, risk stratifikasiyasi, prognoz.

GiRiS

Urek catismazhi§ muasir kardiologiyanin en
murakkeb ve klinikk baximdan ahamiyysatli
problemlarindan biridir. UC mixtalif etiologiyali
Urek-damar xastaliklarinin naticesinde
meydana ¢ixa bilen, simptomlar, struktur ve
funksional Urek doyisiklikleri ile xarakterize

olunan kompleks sindromdur. Xastaliyin
inkisafinda sistolik va diastolik disfunksiya ila
yanasl, yuUksalmis intrakardial tezyiqgler,

neyrohumoral sistemlerin aktivlegsmasi, xroniki
iltihab, oksidativ stress, endotelial disfunksiya,
miokardial fibroz ve ventrikulyar remodellesma
istirak edir. [3,4]

UC-nin klinik gedisi xasteler arasinda
ahamiyyatli deracada forglena biler. Eyni LVEF
gOstericisine malik xastelerde bels 6lim va

hospitalizasiya riski eyni olmaya bilar. Bu
veziyyst UC-nin  yalniz mexaniki  Urak
funksiyasinin  pozulmasi ile izah edile
bilmayacayini goOstarir. Muxtelif  bioloji

proseslarin aktivliyi xastoliyin gedisine ve
prognozuna tasir edir. [4,5]

Bu baximdan  biomarkerlor  UC-nin
giymatlondirilmasinde muhum yer tutur. BNP voa
NT-proBNP klinik praktikada en genis istifade
olunan biomarkerlerdir. Onlarin ylksalmasi
asasen miokard divarinin gerginliyinin ve
intrakardial dolma tazyiglerinin artmasi il
alagalidir. Lakin yas, bdyrok funksiyasi, atrial
fibrilasiya, piylenma va diger amiller natriuretik
peptidlerin saviyyasina tasir eda biler. [4,5]

UC zamani yalniz hemodinamik yiik deyil,
miokardial fibroz, iltihab, kardiomiosit
zadalanmasi va ventrikulyar remodellesma do
xastaliyin progressivlegsmasinda istirak edir.
Buna gbra muxtelif patofizioloji mexanizmlari
aks etdiran biomarkerlarin istifadasi son illerde
xususi maraq dogurmusdur. sST2 bu
biomarkerlor arasinda oan ¢ox arasdirilan
gostericilarden biridir. [2,4]
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ST2 interleykin-1 reseptor ailesina daxil olan
zulaldir. ST2 sisteminin  esas formalari
membranla alagali ST2L ve soluble ST2-dir.
ST2L-nin asas ligandlarindan biri IL-33-dar. IL-
33/ST2L signal sistemi mexaniki stress zamani
miokardin gorunmasina, fibroz Vo
hipertrofiyanin mahdudlasdiriimasina kémak
edon kardioprotektiv mexanizmlarle
alagelandirilir. [2,3,6]

sST2 isa IL-33-U baglayan soluble reseptor
kimi foealiyyet gosterir. Bu sebebdan sST2
funksional olaraq “decoy receptor” hesab
olunur. Onun saviyyasinin yuksalmasi IL-33/
ST2L vasitesile yaranan qoruyucu signalin
azalmasi ve patoloji remodellesmanin
glclanmasi ile slagalendirilir. [2,3]

Bu mexanizm sST2-ni sadecsa laborator
g6sterici deyil, UC-nin patofizioloji prosesleri ilo
alagali biomarker kimi maraqgl edir. Muasir
tedqiqatlarda sST2-nin miokardial stress, fibroz,
iltihab ve remodellasmas iloe alagasi ve yuksak
saviyyalarinin manfi klinik naticalori
prognozlasdirmasi  defalerle  goéstarilmisdir.
[1,2,7]

Bu sebabden sST2-nin UC-de rolu yalniz
diagnostik gosterici kimi deyil, daha ¢ox risk
stratifikasiyasi, prognoz va xastaliyin bioloji
fenotiplasdirilmasi kontekstinde arasdirilir.

ODOBIYYAT iCMALI

Muasir adsbiyyatin tahlili sST2-nin UC-de (¢
asas istigametde  Oyranildiyini  gosterir:
patofizioloji rol, prognostik shemiyyat ve digar
klinik biomarkerlarle tamamlayici slags. [1-3]

ilkin klinik tadgigatlarda sST2 yiiksakliyinin
xroniki UC xestslerinds 6lim ve transplantasiya
riski ilo alagasi gostarilmigdir. 1141 ambulator
xastoni shate edan prospektiv  kohort
tedqgigatinda ylksek sST2 saviyyelari manfi
klinik naticalerin artmasi ile alageali olmusdur.
[10]
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Daha sonraki tedgiqatlar bu slagenin muxtalif
UC fenotiplerinde de mdvcud oldugunu
gOstarmisdir. 405 xastanin daxil edildiyi 2020-ci
il tedqgigatinda sST2 bitin UC xastelerinds
0lum va ya takrar hospitalizasiya G¢ln mustaqil
risk faktoru olmusdur. ©n maraql naticalerdan
biri sST2-nin HFpEF qrupunda da prognostik
ahamiyyat gbstermasi idi. [8]

2020-ci ilde apariimis genis fardi malumat
analizinde sST2-nin yasdan NT-proBNP va hs-
cTnT ile muqayisede daha az tesirlondiyi
gOsterilmisdir. Bu xususiyyat sST2-nin muxtslif
yas gruplarinda risk stratifikasiyasina potensial
ustlnlik vera bilacayini disundurdr. [5]

2024-ci ilde hospitalizasiya olunmus 1726 UC
xastasinde aparilan tedqgigatda sST2 NT-
proBNP va hs-cTnT nazers alindigdan sonra da
mustaqil prognostik gdsterici olaraq galmisdir.
sST2-nin bu biomarkerloare slave edilmasi
prognostik giymatlendirmeni yaxsilasdirmisdir.
[7]

On yeni slbutlardan biri 2026-c1 ilde nasr
olunan meta-analizdir. 17 tedqigatin
naticalerinin birlagdirildiyi bu analizde ylksek
sST2 seviyyesi Umumi 6lim, 8lim ve UC
sababila tekrar hospitalizasiya, kardiovaskulyar
olim ve UC sobabile hospitalizasiya ile
ahamiyyatli slaga gostarmisdir. [1]

Belslikla, son illarin adebiyyati sST2-nin UC-da
klinik  shamiyyetinin  a@sasen  prognostik
istigamatda formalasdigini gdsterir. Bununla
yanasl, biomarkerin diagnostik istifadasi, serial
monitoringi ve mualice gerarlarina inteqrasiyasi
hale tam standartlasdiriimamisdir. [2,4]

ST2 BiIOMARKERININ MOLEKULYAR
XUSUSIYYSTL®RI
ST2 IL1RL1 geni terefinden kodlasdirilan

interleykin-1 reseptor ailasinin Uzvadidr. ST2
sistemi muxtalif izoformalara malik olsa da,
Urek-damar xestaliklari baximindan asas diqqget
ST2L ve sST2 formalarina yonalir. [2,3]

ST2L  hidceyra membraninda  yerlagon
reseptordur. sST2 ise hliceyredankanar muhits
ve qan doévranina buraxilan soluble formadir.
Bu iki formanin eyni sistem daxilinde muxtalif
funksiyalar vardir.

IL-33 ST2L ile birlegsdikda hiiceyradaxili signal
yollari aktivlesir. Bu prosesin miokardial stress
zamani qoruyucu tesirlerlo elageali oldugu
dustndldr. Bksina, sST2 IL-33-U badlayaraq
ST2L-ya catmasini mahdudlasdirir. Belslikls,
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sST2 IL-33/ST2L oxunun kardioprotektiv tasirini
zoiflada biler. [2,3]

Bu mexanizm sST2-nin ylksalmasinin sadeca

“rek  catismazliginin  gostericisi”  deyil,
miokardda gedsn aktiv bioloji proseslarin
markerini ola bilacayini izah edir.

IL-33/ST2 SiQNAL SISTEMI Vo

KARDIOPROTEKTIV MEXANiZM

IL-33/ST2 sistemi Urak toxumasinin mexaniki
stresse adaptasiya mexanizmlarinde istirak
eden mihim signal yoludur. Miokardin
haddindan artiq yuklanmasi zamani IL-33/ST2L
sisteminin aktivlesmasi hipertrofiya ve fibrozun

mahdudlasdiriimasina  ybnalmis  qoruyucu
cavab yarada biler. [2,3,6]

ST2L ilo IL-33 garsihgh alagasi
kardiomiositlarde stressa cavabin
tenzimlonmasinda istirak edir. Bu signalin

pozulmasi va ya sST2 tarsfindan bloklanmasi
miokardin struktur deyisikliklare daha hassas
olmasina serait yarada biler.

Sistematik icmal ve meta-analizlerde yuksak
sST2 saviyyslarinin Urok-damar xestaliklerinde
menfi naticalerle elagesi gosterilmisdir. UC
xostolarinde sST2 ile butin sabablerdan 6lim
arasindaki ¢oxdeyisenli alage de statistik
ahamiyyatli olmusdur. [11]

Belalikls, IL-33/ST2 sistemi
patogenezinde ham qoruyucu, ham da
zodealayici mexanizmlerin  qarsiigh  tasir
gOsterdiyi bioloji yol kimi giymatlandirila biler.

UC-nin

sST2 VO MiIOKARDIAL MEXANIiKi STRESS

UC zamani miokardin divar garginliyi artir.
Xususile artmis intrakardial tezyiq ve hacm
yuklenmasi kardiomiositlorde mexaniki stress
yaradir. Bu proses muxtalif hiceyravi signal
mexanizmlerini aktivliesdira biler.

sST2 soviyyssinin yuksalmasi bu mexaniki
stresso cavabin sistemik gostericilorindan biri
kimi nazardan kegirilir. [2,3]

Bu baximdan sST2 ile NT-proBNP arasinda
muayyan oxsarliq movcuddur: har iki biomarker
miokardin yuklanmasi ile slagalidir. Lakin sST2-
nin mexaniki stressin fibroz ve remodelleasma
kimi daha gec merhalali bioloji naticeleri ile do
alagelendiriimasi onu NT-proBNP-dan
forglandirir. [2,5]
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sST2, MiIOKARDIAL FIBROZ Vo

VENTRIKULYAR REMODELL9SM®

Miokardial fibroz UC-nin progressiviesmasinde
asas mexanizmlardan biridir. Fibroz
ekstrasellular matriksin yeniden qurulmasi,
kollagenin haddinden artiq toplanmasi va
miokardin mexaniki xususiyyatlarinin deyigmasi
ile xarakteriza olunur.

Fibroz miokardin elastikliyini azaldaraq diastolik
disfunksiyaya, elektrik qeyri-sabitliyine va
ventrikulyar remodellagsmays sabab ola biler.
[2,3]

sST2 bu proseslerin bioloji gostaricilerindan biri
kimi giymatlondirilir. ST2 sisteminin
kardioprotektiv IL-33/ST2L signalinin zsiflomasi
fibrotik va hipertrofik proseslarin gliclanmasi ile
alagalendirilir. [2,3]

Bu mexanizm sST2-nin LVEF-den olave
informasiya vera biloecayini do izah edir. LVEF
asasen Urayin sistolik funksiyasini aks etdirir,
sST2 ise miokardial toxumada aktiv
remodellosma ve fibroz prosesleri hagqginda
tamamlayici informasiya vera biler.

sST2 VO ILTIHAB
UC vyalniz hemodinamik xostelik deyil, eyni

zamanda xroniki asagir deracali iltihabi
proseslorloe musayiet olunan sistemik
sindromdur. iltihabi mediatorlar kardiomiosit
zadelonmesi, fibroz ve  remodellasma

proseslarina tosir gdstera bilar. [3,4]

sST2 immun va iltihabi proseslarle alagali
oldugundan onun saviyyssinin yiikselmasi UC
zamani miokardial ve sistemik stressin
artmasini aks etdira biler.

Lakin sST2-nin spesifik olaraq yalniz Urek
mangali iltihabi gdstardiyini disinmak dizgin
deyil. 2025-ci ilde aparilmis tedgigatda sST2
soviyyssinin keskin UC ve sepsis birlikde
oldugda daha yuksak oldugu gostarilmisdir. Bu,
sistemik iltihabin sST2 seviyyasine tasir edo
bilecayini gostarir. [12]

Bu sebabdan sST2 naticesi klinik kontekstda vo
diger laborator gOstericilarla birlikde
giymatlendirilmalidir.

sST2-NiN DIAQNOSTIK 8HaMIiYYSTi

sST2-nin UC diagnostikasindaki rolu NT-
proBNP ilo muqayisada daha az
muayyanlasdirilmisdir. Muasir klinik praktikada
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UC diagnostik algoritminin asas biomarkerlori
BNP va NT-proBNP olaraq qalir. [4,13]

Bununla bels, sST2-nin diagnostik potensiali
son illarde yeniden arasdirilir. 2026-ci ilde derc
edilmis klinik tadgiqatda UC xestelerinde sST2
saviyyalerinin  saglam nazarat qrupundan
ahamiyyatli deracada yuksak oldugu
gosterilmisdir. HFrEF xastelerinde sST2-nin
diagnostik performansi daha yaxsi olmusdur.
[14]

Eyni tedgiqatda piylenma ve artiq ¢ekinin sST2-
nin diagnostik géstaricilerine tesir gdstare bildiyi
muayyen edilmisdir. sST2, yas, BMI ve HDL-C-
nin  birlikde giymatlendiriimesi diagnostik
performansi ahamiyyatli deracede artirmisdir.
[14] Bu naticaler sST2-nin gelacekda mustaqil
diagnostik biomarker Kimi deyil,
multibiomarker yanagsmasinin komponenti
kimi daha faydali ola bilecayini gosterir.

sST2-NiN PROQNOSTIK 9HOMiYYSTi

sST2-nin an gucli klinik xUsusiyysti onun
prognostik  shamiyyatidir.  Yiksek sST2
saviyyasi UC xestolarinds 8lim ve digar manfi

naticalerin daha yuksak riski ilo
alagalendirilmigdir. [1,5,7]

2026-c1 il meta-analizinde 17 tadgiqatin
malumatlarinin  birlesdiriimasi  naticesinda

yuksok sST2 saviyyasi Umumi 6lim riskinin
artmasi ile slagsli olmugdur. Eyni zamanda
yiiksak sST2 saviyyssi 6lim ve UC sebabile
tokrar hospitalizasiya, hamginin
kardiovaskulyar 6lim ve UC sababils
hospitalizasiya riskini de artirmisdir. [1]

Bu neticaler sST2-nin  mauixtalif tedqgigat
populyasiyalarinda prognostik dayerinin tekrar
musahide edildiyini gostarir.

Ovvalki genis prospektiv todgiqatlarda da sST2-
nin olim ve transplantasiya riskini musteqil
prognozlasdirdigi gésterilmisdir. [10]

Belolikla, sST2 xUsusile risk stratifikasiyasi
Ucln perspektivli biomarker kimi giymatlandirila
biler.

sST2 va LVEF

LVEF UC-nin fenotiplegdirilmasinin  esas
gostericilarindan biridir. Bununla bels, LVEF
miokardin butln bioloji xUsusiyyatlerini aks
etdirmir. Xususile HFpEF-de LVEF gorunmus
olsa da, fibroz, diastolik disfunksiya va
miokardial sertlesma shamiyyatli ola bilar. [4,8]

405 UC xestesini ohate eden prospektiv
tadgiqatda sST2 bitiin UC xastslerinds manfi
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klinik naticelarin mdistaqil prognozlasdiricisi
olmusdur. sST2-nin prognostik alagasi HFpEF
grupunda da misahide edilmisdir. [8]

Bu netice sST2-nin sadece  sistolik
disfunksiyanin biomarkeri olmadigini gésterir.

Digaer bir tadgiqatda sST2 ve BNP saviyyalerinin
yukselmasi daha pis Urak funksiyasl ve daha
asagl LVEF ils slagali olmus, LVEF va sST2
prognoza mdusteqil tesir gdsteran dayisenler
kimi miayyan edilmisdir. [15]

Belolikle, LVEF + sST2 kombinasiyasi UC-nin
ham funksional, hem de bioloji xUsusiyyatlerini
giymatlandirmaya imkan vera biler.

sST2 V® NT-proBNP: TAMAMLAYICI
BIOMARKER YANASMASI

NT-proBNP UC zamani miokard divarinin
gerginliyi ve hemodinamik yukleanmani aks
etdirir. sST2 ise miokardial stress, fibroz, iltihab
va remodellesma ile daha six alagalendirilir.
[2,5]

Bu forq onlarin birlikds istifadasinin elmi asasini
toskil edir.

HFrEF, HFmrEF ve HFpEF xastelerini shata
edon tadgigatlarda sST2-nin NT-proBNP il
birlikda istifadasinin bazi qruplarda prognostik
doaqiqliyi  artirdigi  goOsterilmisdir.  HFrEF
xostalarinde kombinasiya yalniz NT-proBNP ile
mugayisada daha yaxsi natica gostarmisdir. [8]
2024-cii ilde hospitalizasiya olunmus 1726 UC
xastosinda aparilan tedqgigatda da sST2 NT-
proBNP ve hs-cTnT nazere alindigdan sonra
mustaqil prognostik gostarici olarag qalmigdir.
Uc biomarkerin birlikde yiiksek olmasi on
yuksek riskli xaste qrupunu miayyan etmisdir.
[7]

Bu mealumatlar sST2-nin NT-proBNP-ni avez
etmasindan ¢ox, onu tamamlamasi fikrini
dastakloyir.

sST2-NiN HFrEF, HFmrEF V® HFpEF-D®
ROLU

UC-nin LVEF-o osaslanan fenotiplori forqli
patofizioloji xUsusiyyatlera malikdir. HFrEF-da

sistolik disfunksiya Vo ventrikulyar
remodellosma, HFpEF-de ise  diastolik
disfunksiya, fibroz, hipertrofiya, metabolik

dayisiklikler va sistemik iltihab muhim rol
oynayir. [4,8]

164 xostoni ahate edan tadqgigatda sST2
muxtslif UG  fenotiplerinde  prognostik
informasiya vermisdir. HFmrEF-de sST2
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muiayyan prognostik  Ustlnlik  goéstermis,
HFpEF-da ise ham NT-proBNP, ham da sST2
manfi klinik hadisaleri prognozlasdirmisdir. [9]

Daha genis 405 xasteli tadgigatda sST2 bitln

gruplarda menfi naticelerle olagali olmus,
xususile HFpEF  qrupunda  shamiyyatli
prognostik assosiasiya musahida edilmisdir. [8]
Bu neticaler sST2-nin  mixtelif UC
fenotiplerinde  potensial olaraq universal
biomarker kimi istifade edile bilecayini
disUndurdr.

KOSKIN Vo XRONIK UR®K

CATISMAZLIGINDA sST2

sST2 ham kaskin, hem da xroniki UQ-de
oyrenilmisdir. Keskin dekompensasiya zamani
mexaniki stress va hemodinamik yUkin artmasi
sST2 saviyyssinin ylksalmasine sabab ola
biler.

Hospitalizasiya olunmus 1726  xastenin
analizinde baslangic sST2 saviyyasi oOlum,
transplantasiya ve ya sol madaciyin assist
cihazina ehtiyacdan ibarat kompozit sonlanimin
mustaqil prognozlasdiricisi olmusdur. [7]

Xroniki UC-de do yilksek sST2 soviyyosi
uzunmuddatli manfi naticalarla
alagelendiriimisdir. 2026-c1 il meta-analizi bu

alagani bir nege klinik sonlanim Uzrs
tesdiglemisdir. [1]
Belalikla, sST2 xastaliyin ham  kaskin

dekompensasiya, heam de uzunmuddatli xroniki
gedisi zamani klinik shamiyyat dagiya biler.

sST2-NiN DINAMIK DOYIiSIKLIKLBRI V@
SERIAL MONITORINQ

sST2-nin muhum UstunlUklerinden biri onun
zamanla  tekrar  Olgllmasinin mumkadn
olmasidir. 2024-cu il icmalinda sST2-nin agagi
referensial dayisiklik gdstaricisine malik olmasi
onun  serial Olgmaler  Ugun  olverigli
xususiyyatlarinden biri kimi geyd edilmisdir. [2]
Keskin  dekompensasiya olunmus  UC
xostalerinde  aparilmig  tedgiqatda sST2
saviyyelari mualicenin baglanmasindan sonra
azalmisdir. Baslangic ve doérdincid gln
gOstaricilarinin har ikisi 6lum riskinin mustaqil
prediktoru olmusdur. Serial 6lgmalarin istifadasi
Olim prognozunun daqigliyini artirmisdir. [16]

Diger tadqigatda tekrar sST2 6lgmalarinin NT-
proBNP-den mdistaqil sekilde manfi naticeleri
prognozlasdirdigi ve sST2 saviyyasinin klinik
hadisalarden bir nega hafta avval ylksala bildiyi
gOsterilmisdir. [17] Bu naticaler sST2-nin yalniz
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“bir defa dlglilan biomarker” deyil, dinamik risk

monitoringi ligiin potensial vasite ola
bilecayini gosterir.
sST2 Vo MUALICOY® CAVABIN

QiYMOTLONDIRILM3SI

UC mualicesinin esas magsadlerinden biri
hemodinamik  yuki azaltmaq, miokardial
remodellesmaeni langitmek va klinik naticelari
yaxsilasdirmaqdir. Biomarker saviyyasindaki
dayisiklik mdualicanin bioloji tosirini
giymatlendirmak t¢ln potensial vasits ola biler.
sST2 saviyyasinin mualice fonunda azalmasi
daha alverigli klinik gedisle alagalandirile biler.
Oksine, davamli yuksek ve ya artan sST2

soviyyaleri daha yuksek riskli xestaleri
muayyanlasdire bilar. [16,17]
Lakin hazirda sST2-nin konkret mdualice

gerarlarinin verilmasi Ugln universal hadaof
biomarker kimi istifadasini destekleyan slibutlar
kifayat deyil. Bu sababdan sST2-nin asas klinik
rolu hazirda mualiceys cavabin elave
monitoringi  ve prognostik giymatlandirma
seviyyasinda qalir.

Gelacekde sST2-nin  serial  Olglimasina
asaslanan randomiza olunmus tadqigatlar
biomarkera asaslanan mualica strategiyalarinin
haqiqi klinik faydasini muayyenloesdire biler.

sST2-NiN KLiNiK PRAKTIKADA MUMKUN
TOTBIQI

Muasir malumatlara asasan sST2-nin klinik

praktikada potensial istifade istigamatleri
asagidaki kimi Gmumilasdirila biler:

1. UC xestslerinda risk stratifikasiyas;

2. 6lum riskinin giymatlendiriimasi;

3. tokrar hospitalizasiya riskinin
muayyanlasdiriimasi;

4. yuksak riskli xostolarin erkan
muayyanlasdiriimasi;

5. NT-proBNP-ya alava prognostik

malumatin alda edilmasi;

6. muxtelif LVEF fenotiplerinde bioloji
riskin giymatlandirilmasi;

7. serial biomarker monitoringi;

8. mualice fonunda
dinamikasinin izlanmasi.

2024-cu il tadqigatinda point-of-care sST2
Olgulmasinin hospitalizasiya olunmus
xastalorda prognostik deyar gdstermasi onun

biomarker
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golecakde  suratli  klinik  giymatlendirme
sistemlarina integrasiya potensialini artirir. [7]

Bununla bels, sST2 hazirda klinik qararin
musteqil esasi kimi deyil, klinik malumat,
exokardiografiya, NT-proBNP va digar laborator
gOstericilarla birlikda giymatlandirilmalidir.

sST2-NiN USTUNLUKL®RI Vo
MOHDUDIYYSTLORI

sST2-nin asas UstunlUklarindan biri onun
maxtelif  patofizioloji  proseslarle  slagali

olmasidir. Bundan elave, sST2 yas va bdyrak
funksiyasindan NT-proBNP ila muqayisada
daha az tesirlana biler. [2,5]

Xroniki boyrok xasteliyi olan xastalerda
apariilmis tedgigatda eGFR ile NT-proBNP
arasindaki alagenin sST2 ile migayisaede daha
gucli oldugu gostarilmisdir. Bu natice sST2-nin
kardiorenal vaziyyatlarde muayyan ustunliklera
malik ola bilacayini dustndurtr. [18]

Bununla bele, sST2 tam spesifik Urak
biomarkeri deyil. Sistemik iltihab, infeksiya va
diger toxuma stressi ile slaqali vaziyystlarde de
saviyyasi yuksale biler. 2025-ci ilde apariimis
todgiqatda sepsis ve kaskin UC birlikde oldugda
sST2 seaviyyalerinin daha yiksak olmasi bu
mahdudiyyati gosterir. [12]

Diger muhum problem kasim dayarlerinin
tedqigatlar arasinda ferglonmesidir. Muxtalif
assay sistemlorinin istifadasi ve farqgli klinik
populyasiyalar  universal sST2 haddinin
muayyanlagdiriimasini ¢atinlesdirir. [1,2]

Bundan basqa, yiuksek sST2 seaviyyasinin pis
prognozla solagasi onun avtomatik olaraq
mualice hadefi olmasiI demak deyil. Prognostik
biomarker ile mualiceni istigamatlondiran
biomarker anlayislari bir-birindan farqlidir.

NOTiCO Vo TODQIQAT

ISTIQAMOTLORI

Soluble ST2 muasir kardiologiyada UGC-nin
patofizioloji  ve  klinik  xUsusiyyatlerinin
giymaetlendiriimasi  baximindan  perspektivli
biomarkerlardan biridir. Onun asas ahamiyyati
IL-33/ST2 signal sisteminde istiraki ve
miokardial mexaniki stress, fibroz, iltihab va
ventrikulyar remodellasma ila alagasinden irali
galir. [2,3]

Moévcud adebiyyat yiksek sST2 seaviyyasinin
UC xestalorinde menfi klinik naticelerle
alagesini ardicil gokilde dastaklayir. Xususila

GOLICOK
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2026-c1 il meta-analizinde 17 tadgigatin
naticalerinin  birlesdiriimasi  ylksek sST2
saviyyasinin Gmumi 6lim, takrar hospitalizasiya
ve kardiovaskulyar &6lim riskinin artmasi ile
alagali oldugunu géstarmisdir. [1]

sST2-nin an muhum xususiyyatlarinden Dbiri
onun NT-proBNP ile tamamlayici minasibatidir.
NT-proBNP asasan hemodinamik yuklanmani,
sST2 ise daha ¢ox miokardial stress, fibroz ve
remodellasma ile alagali bioloji proseslari oks
etdira bilar. Buna gére sST2 va NT-proBNP-nin
kombine edilmis  giymatlendirilmesi  UC
xastasinin  risk  profilinin  daha  ehatali
muayyanlasdiriimasina imkan vera biler. [2,7,8]

sST2-nin LVEF ile birlikde istifadesi da xususi
perspektiv dasiyir. LVEF Grayin funksional
vaziyyetini, sST2 ise olave olarag miokardin
bioloji va struktur stressini aks etdire bilar. Bu
baximdan sST2 + NT-proBNP + LVEF
kombinasiyasi  UC-nin  daha  kompleks
fenotiplesdiriimasi Ugln perspektivli yanasma
hesab edila biler.

Golacok tadgiqgatlarin asas istigamatlerinden
biri sST2-nin serial dl¢timasinin  klinik
ahamiyyatinin muayyenlasdiriimasidir.
Baslangic biomarker saviyyasi ile yanasi, 1, 3
va 6 ay arzinde dayisikliklarin giymatlandiriimasi
xasteliyin dinamik gedisi haqqinda daha c¢ox
malumat vera bilar. [16,17]

Digaer mihim istigamat sST2-ya asaslanan risk
modellarinin  yaradilmasidir. Bu modellerde
sST2 ilo yanasi NT-proBNP, LVEF, NYHA
funksional sinfi, boyrek funksiyasi, troponinler
vo digar klinik dayisenlerin birge istifadesi fordi
risk prognozunu yaxsilasdira bilar.

Bununla yanasi, sST2 dg¢ln universal kasim
dayerlerinin muayyanlagdirilmasi, assay
metodlarinin standartlagdirilmasi ve muxtelif
populyasiyalarda naeticelerin muigayise edila
bilmasi vacibdir.

On osasl ise galacek randomize olunmus
toedgiqgatlarda sST2-yo sosaslanan biomarker-
guided mualice  strategiyalarinin  Klinik
naticelera tasiri arasdiriimalidir. ©gaer serial
sST2 dayisikliklarine asaslanan mualice
strategiyasinin 6lim va hospitalizasiya riskini
azaltdigi stbut edilersa, biomarkerin klinik rolu
sadeca prognostik giymeatlandirmadan mualice
gerarlarinin  istigamatlandiriimasine  qedaer
genislona biler.

Natice olaraq, sST2 UC zamani yalniz slave
laborator gdsterici deyil, xastaliyin bioloji
agirhgini, miokardial stressi va patoloji
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remodellasma proseslorini oks etdira bilan
perspektivli biomarker kimi giymatlandirile bilar.
Moévcud subutlarin Gmumi naticasi sST2-nin
NT-proBNP ve LVEF-ni avez etmasindan ¢ox,
onlari tamamlayan biomarker kimi daha boyuk
klinik potensiala malik oldugunu gdsterir.
[1,2,7,8]
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ORIJINAL MBQALS ACIQ GIiRiS (OPEN ACCESS)

SOL M@DOCIK HIPERTROFIYASININ DIAQNOSTIKASINDA
ELEKTROKARDIOQRAFiIK GORGINLIK-STRAIN KRITERIYALARININ V&
KARDIO MAQNIT REZONANS TOMOQRAFiYANIN MUQAYiSOLi ANALizi

S.M.ozizli

Naxgivan Dévlat Universiteti, Tibb Fakiiltosi
E-mail: dr.azizli94@gmail.com

XULAS®

Aktualliq: Sol madaciyin hipertrofiyasi (SMH) kardiovaskulyar patologiyalarda mustaqil 6lim ve
agirlasma risk faktorudur. Klinik tecriibade elektrokardiografiya (EKQ) genis yayilmis, olcatan
skrining Usulu olsa da, kardiak magnit rezonans tomografiya (MRT) miokardin daqiq kitlesini va
struktur dayisikliklerini (fibroz) teyin eden qizil standartdir.

Magsad: Bu tedqgigatin maqgsadi EKQ garginlik (Sokolow-Lyon, Cornell) ve repolyarizasiya
(Strain) kriteriyalarinin MRT sol madacik kiitle indeksi (MKI) ve miokardial fibroz deracasi ilo
alagasini giymatlendirmakdir.

Material vo Metodlar: Toedgigata SMH slbhesi ile EKQ va kontrasth kardiak MRT
muayinalarindan kegmis 77 xaste (orta yas 55.8+12.4, kisiler Ustlnlik tagkil edir) daxil edilmisdir.
EKQ-doe Sokolow-Lyon indeksi, Cornell garginlik indeksi ve ST segment depressiyasi ile mugayiat
olunan T dalgasi inversiyasi (Strain pattern) analiz olunmugdur. MRT muayinasinda sol
madaciyin kiitle indeksi (MKIi, gr/m?) ve Late Gadolinium Enhancement (LGE) tisulu ile miokardial
fibroz faizi (%) kemiyyatce giymaetlendirilmigdir.

Naticalar: Tadqgigat naticesinde Cornell garginlik indeksinin Sokolow-Lyon indeksina nisbaten
MRT-da tayin olunmus MKIi yiiksakliyi ilo daha hessas ve stabil korrelyasiya gosterdiyi miioyyen
edilmigdir. ©n shamiyyatli tapinti EKQ Strain (ST-T yuklanmasi) patologiyasi ile bagldir: EKQ-
da strain pattern geyde alinan xaste qrupunda, MRT-da tayin olunan miokardial fibroz (LGE %)
va MKI géstericileri an yiiksek hadde catmisdir (fibroz ocaqlari >20-40% sahani shats etmisdir).

Yekun: EKQ-da Cornell gerginlik indeksi SMH-nin qiymatlandiriimasinde Sokolow-Lyon
indeksina nazaren daha ylksak diagnostik daqigliye malikdir. Bununla baraber, EKQ-ds izlanan
Strain pattern sadace funksional yiuklenmani deyil, birbasa miokardda inkisaf eden struktur
patologiyasini va geri dénmaz miokardial fibrozu (¢apiglasmani) prognozlasdiran mihim spesifik
meyardir.

Acar sozlar: Sol madacik hipertrofiyasi, Sokolow-Lyon indeksi, Cornell indeksi, EKQ Strain,
Kardiak MRT, Miokardial fibroz.

ABSTRACT

Background: Left ventricular hypertrophy (LVH) is an independent risk factor for mortality and
cardiovascular complications. Although electrocardiography (ECG) is a widely available and ac-
cessible screening tool in clinical practice, cardiac magnetic resonance imaging (MRI) remains
the gold standard for accurately determining myocardial mass and structural changes (fibrosis).

© AKJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,

Azarba can which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit
’ ’ . y . to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The
Ka rdlologlya images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in
Camiyyati a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted

by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http:/creativecommons.org/licenses/by/4.0/.
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Objective: The aim of this study is to evaluate the correlation of ECG voltage (Sokolow-Lyon,
Cornell) and repolarization (Strain) criteria with MRI-derived left ventricular mass index (LVMI)
and the degree of myocardial fibrosis.

Material and Methods: The study included 77 patients (mean age 55.8+12.4 years, predomi-
nantly male) who underwent ECG and contrast-enhanced cardiac MRI due to suspected LVH.
The Sokolow-Lyon index, Cornell voltage index, and T-wave inversion accompanied by ST-seg-
ment depression (Strain pattern) were analyzed on ECG. Left ventricular mass index (LVMI, g/
m?) and the percentage of myocardial fibrosis (%) were quantitatively evaluated using the Late
Gadolinium Enhancement (LGE) method during the MRI examination.

Results: The study demonstrated that the Cornell voltage index provides a more sensitive and
stable correlation with the elevated LVMI determined by MRI compared to the Sokolow-Lyon
index. The most significant finding was associated with the ECG Strain (ST-T overload) abnor-
mality: in the patient group where an ECG strain pattern was recorded, the MRI-derived myocar-
dial fibrosis (LGE %) and LVMI values reached their highest levels (fibrotic areas covered >20-
40% of the myocardial surface).

Conclusion: The Cornell voltage index has higher diagnostic accuracy than the Sokolow-Lyon
index in evaluating LVH on ECG. Furthermore, the Strain pattern observed on ECG is not merely
an indicator of functional overload, but a crucial specific criterion that directly predicts structural
pathology developing in the myocardium and irreversible myocardial fibrosis (scarring).

Keywords: Left ventricular hypertrophy, Sokolow-Lyon index, Cornell index, ECG Strain, Cardiac
MRI, Myocardial fibrosis.

.. moahdudlasir [6]. EKQ-da repolyarizasiya
GIRIS S _ _ pozulmasini ifade edan 'strain' paterninin (ST
Sol madaciyin hipertrofiyasi (SMH), miokard segmentinin asimmetrik depressiyasi vo T

hiceyralarinin mixtelif -~ hemodinamik, diginin inversiyasi) sadece elektrik garginliyi
neyrohumoral Ve genetlk. stlmullara qars! deyil, miokard hiceyralerinin mikrosirkulyator
maladaptiv  reaksiyasi naticesinde yaranan isemiyasi ve interstisial fibrozlasma prosesini

kardiologiyada SMH asasan arterial

hipertenziya, aorta qapaginin stenozu ve
hipertrofik kardiomiopatiya (HKMP) fonunda
inkisaf edarok, Urok catismazligi, badxassali
aritmiyalar ve qofleti kardial o6lim riskini
dafalerle artirir [2, 10]. Yerli klinik tadqigatlar
gOsterir ki, Azerbaycandaki kardiomiyopatiyali
ve hipertenziyali xaste populyasiyasinda sol
madaciyin handasi remodellasmasi miokardin
mikrosirkulyator disfunksiyasi va gizli isemiyasi
ile birbasa alaqgalidir [10, 11].

Son illerde Ursk magnit rezonans
tomografiyasi (UMRT) sol madacik kiitlesinin
(SMK) va kitle indeksinin (MKIi) qeyri-invaziv
toyininde, elece da Gec Qadolinium
Guclenmasi (LGE) sekvensiyasi vasitasile
miokardial fibrozun regional
vizuallagdiriimasinda 'qizil standart’ hesab
olunur [7, 12]. Milli kardioloji rehbarliklar ve
klinik protokollar, kitle artimi ve infiltrativ
zodalanmalerlo gedon Urak xostaliklorinde
mutlaq sekilde magnit rezonans muayinasinin
Uzun illerdir ki, SMH-nin ilkin skringinda ve aparilmasini tévsiye edir [12]. Bu tedgigatin

genis _ kitlelerin ‘muayinesindd  magsadi, SMH olan 77 yerli xesteden ibarst
elektrokardiografik (EKQ) gerginlik kriterileri,  jinik kohortda standart elektrokardiografik
xlisusan do Sokolow-Lyon va Cornell indekslari  indekslorin vo strain parametrinin kardiak MRT-
asas diagnostik alatler kimi istifads olunur [4, 5]. do toyin edilmis obyektiv kiitlo indeksi vo
Lakin bu garginlik kriterilorinin  hassasligi miokardial fibroz faizi (LGE) ile birbasa

xestenin  baden kitle indeksinden, dOs  korrelyasiyasini ve diagnostik daqigliyini
gefsesinin anatomik qurulusundan ve miokard giymatlondirmakdir.

daxilindeki struktur deyisikliklarden asili olaraq
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MATERIAL V@ METODLAR

Tadgigatin gedisatinda klinik olaraq sol
madacik hipertrofiyasi siibhasi ve ya diagnozu
dasiyan ve kompleks kardioloji muayinalardan
kegan 77 xastonin klinik-funksional malumatlari
retrospektiv. ve prospektiv olarag analiz
edilmigdir. Xaste qrupunun 85.7%-ni Kkisiler
(n=66), 14.3%-ni ise qgadinlar (n=11) teskil
etmisdir. Kohortun orta yasi 55.8 + 12.4 il olaraq
muayyan edilmisdir.

Bltln xastelorde standart 12 aparmal
elektrokardiografiya muayinasi icra edilmis ve
asagidaki parametrlor riyazi olaraq
hesablanmisdir:

1. Sokolow-Lyon indeksi: S(V1) + R(V5 va ya
V6) mm ila (SMH G¢ln meyar = 35 mm);

2. Cornell Gerginlik indeksi: R(aVL) + S(V3)
mm ila (SMH Gg¢ln meyar kigilarde = 28 mm,
gadinlarda = 20 mm) [5];

3. EKQ Strain Patern: Sol dés aparmalarinda
(V5, V6) ST segmentinin asagiya dogru
maili (downslopping) depressiyasi vo T
dalgasinin asimmetrik inversiyasi musbat
(+) ve ya menfi (-) olaraq geyd edilmisdir.
Kardiak MRT muayinaleri 1.5 Tesla ve ya

3.0 Tesla gucunda magnit rezonans
tomografiya cihazlarinda, standart kardiak
programlar va sinxronizasiya (ECG-gated)
metodikasi tetbiq edilmakle yerina yetiriimisdir.
Sol madaciyin gqisa ox (short-axis) kasiklari Uizre

end-diastolik kutle konturlari ¢akilerak Sol
Madaciyin  Kitle indeksi (MKi, gr/m?)
avtomatlasdiriimis  program  teminati il

hesablanmisdir. Miokardial fibroz sahalerinin
askar edilmasi Vo kamiyyetce
giymatlandiriimasi magsadils, xastelorze
gadolinium asasli kontrast madda yeridildikdan
10-15 deagige sonra Gec Qadolinium
Guclanmesi (LGE) sekvensiyalari icra olunmus
vo fibrozun Umumi miokard kutlesina nisbatde
faiz (%) gostericisi teyin edilmisdir [8]. Statistik

analiz SPSS ve Python (Pandas/Scipy)
program  paketlori  vasitasile  apariimis,
parametrlor arasi olagaler Pearson (r)

korrelyasiya emsali ila giymatlondirilmisdir.

NOTICOL8R

77 xostonin  Umumi klinik malumatlarinin
statistik analizi gdsterdi ki, tedgiqat qrupunda
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orta UMRT Sol Madacik Kiitls indeksi (MKi)
111.8 £ 19.2 gr/m? teskil edarak ciddi miokard
kitle  artimina isara  edir. Standart
elektrokardiografik gerginlik analizlerinde orta
Sokolow-Lyon indeksi 24.7 + 10.4 mm, orta
Cornell gerginlik indeksi ise 23.2 + 10.7 mm
olarag hesablanmisdir. Umumi kohortun
62.3%-da (n=48) EKQ-de musbat (+) 'strain
pattern' (ST-T yUklanmasi patologiyasi) qeyda
alinmisdir.

Cadval 1. Tadgiqat kohortunun imumi
klinik-gostaricilarinin statistik tahlili (N =
77)

Géstericilar Umumi Kohort (N
=77)
Yas (orta £ SD, il) 55.8+12.4

Cins: Kisi, n (%) 66 (85.7%)

Cins: Qadin, n (%) 11 (14.3%)
Orta UMRT Sol
Madacik Kutle
Indeksi (MKI, gr/m?)

111.8 £19.2

Orta Sokolow-Lyon 2471104

indeksi (mm)

Orta Cornell
Garginlik Indeksi
(mm)

23.2+10.7

EKQ Strain Pattern
(+), n (%)

48 (62.3%)

EKQ Strain Pattern
(=), n (%)

29 (37.7%)

3.1. EKQ Gorginlik indekslarinin UMRT MKIi
ilo Korrelyasiya Analizi

Korrelyasiya analizlari naticasinde muayyan
olunmusdur ki, Cornell garginlik indeksi UMRT-
de dlgiilen obyektiv MKI yiiksokliyi ilo daha
stabil ve yuksek xotti korrelyasiya gostarrir
(Pearson r = 0.412, p<0.01). Sokolow-Lyon
indeksinin isa MKi ils olan korrelyasiya amsall
bir gader asagi ve daha dayisken tapilmisdir
(Pearson r = 0.285, p<0.05). Bu natice Cornell
indeksinin antropometrik faktorlardan daha az
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tasirlandiyini vo SMH-nin tayini zamani daha
etibarli gbstarici oldugunu subut edir.

Azarbaycan Kardiologiya Jurnali 2025

Cadval 2. EKQ garginlik kriterilarinin UMRT Sol Madacik Kiitla indeksi (MKI) ila Pearson

korrelyasiya matrisi

Pearson
Korrelyasiya ©msali

(r)

EKQ indeksi

Cornell Gerginlik 0.412
indeksi
Sokolow-Lyon 0.285

indeksi

3.2. EKQ indekslarinin Diagnostik
Hassasliq ve Spesifiklik Gostaricilari

UMRT vasitesilo teyin olunmus sol madacik
kutle artimini (qizil standart) asas géturarak,
har iki elektrokardiografik indeksin hassasliq

(sensitivity), spesifiklik (specificity), miisbat
prognostik dayer (PPV) va manfi prognostik
deyer (NPV) analizleri riyazi olaraq

hesablanmis ve Cadval 3-de carpaz sakilde
strukturlasdiriimisdir.

Cadval 3. Sokolow-Lyon va Cornell
garginlik indekslarinin diagnostik
performans analizlori

Diagnostik Sokolow- Cornell

Metrika Lyon Gorginlik
Indeksi Indeksi

Hessasliq 38.5% 54.2%

(Sensitivity,

%)

Spesifiklik 85.1% 89.3%

(Specificity,

%)

Statistik
Dhamiyyatlilik (p)

p <0.01

p <0.05

Diagnostik Stabillik

Yuksek / Stabil

Orta / Fluktasiyali

MuUsbat
Prognostik
Dayer (PPV,
%)

62.1% 78.4%

Manfi
Prognostik
Dayar (NPV,
%)

68.3% 73.1%

Umumi 64.9% 76.6%

Diagnostik
Daqiqlik (%)

3.3. EKQ Strain Paterninin Miokardial
Fibroz (LGE %) ilo ©lagasi

Tadgigatin an mdhim tapintisi EKQ-da
repolyarizasiya pozulmasini ifade edan Strain
(+) paterni ile UMRT-de Gec Qadolinium
Gulclenmasi (LGE %) sekvensiyasi vasitasila
toyin edilon interstisial miokardial fibrozun
daracesi arasindaki six patofizioloji asilihqdir.
Xastaloer EKQ Strain (+) ve Strain (-) olmagla iki
alt-grupa béltinmis, her iki grupun UMRT-de
dlciilon orta miokardial fibroz faizleri ve orta MKi
gOstaricilari mugayisa edilmisdir (Cadval 4).

Cadval 4. Xastalorin EKQ Strain durumuna géra UMRT parametrloarinin miiqayisali alt-qrup

analizi

UMRT Parametrlori Strain (+) Qrupu (n

= 48)

Orta Fibroz Sahasi
(LGE, %)

28.4 £ 14.6%

Orta Sol Madacik MKI  124.6 + 15.3

(gr/m?)

32

Strain (-) Qrupu (n = p dayaeri
29)

3.2+1.8% p < 0.001
90.7+11.4 p <0.01
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EKQ-de 'strain' (+) patologiyasi izlenen 48
xastonin demak olar ki, hamisinda UMRT-ds
muxtelif deracali fokal ve ya multifokal LGE
ocaglari askarlanmisdir. Xususils,
repolyarizasiya pozulmasi aqressiv  olan
xostelarde miokardial fibroz deracasi 20%-dan
baglayaraq bazi xastslerde (maselan, xests
Ne31, Ne68, Ne71) muvafiq olaraq 54%, 66% va
61% kimi massiv  struktur zadslenma
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saviyyasine catmisdir. ©ksina,  subklinik
gedisatli bezi spesifik xastolorde (masalen,
xasto Ne4 vo Neb5) elektrokardiografik gerginlik
ve strain kriteriyalari normativ hadlerde (menfi)
galsa da, kardiak MRT muayinasinda ciddi
asimptomatik SMH (MKi >130 gr/m?) ve struktur
fibrozu askar edilmisdir ki, bu da EKQ-nin
subklinik marhalalerda 'yalnis manfi' naticaler
vera biloecayini gosterir.

Cadval 5. Tadgiqat qrupundan sec¢ilmis xarakterik xastalarin instrumental va struktur

gostaricilarinin miigayisali analizi

Xasto Cins / Sokolow- Cor- EKQ UM_RT Fibroz Klinik-Struktur
Ne Yas Lyon nell Strain MKI (LGE Status
(mm) (mm) (grim?) %)
1 Kisi / 26 39 + 115 4.0% Erken fibroz /
59 Yuksak Cornell
3 Kisi / 22 13 + 97 40.0% illizor asag!
46 gerginlik / Ciddi
Fibroz
4 Kisi / 19 38 + 130 - Massiv SMH /
54 Fibrozsuz
marhale
13 Qadin/ 40 44 - 128 1.7% Temiz garginlik
70 SMH / Minimal
zadoa
16 Kisi / 41 44 + 158 23.0% Dekompensasiya
39 olunmus
agressiv SMH
31 Kisi / 19 11 + 107 54.0% Gizli Struktur
40 Remodellasma
68 Kisi / 13 26 - 84 66.0% Yalangi manfi
65 EKQ / Massiv
Gapiq
71 Kisi / 21 16 + 130 61.0% YUksak riskli
56 badxassali
substrat
.. . praktikada genis istifade olunan Cornell va
4. MUZAKIR®

Bu tedgiqatdan alds edilan tapintilar gdsterir ki,
sol madacik hipertrofiyasi olan xastelerde
elektrokardiografik dayisikliklar takce elektrik
oxunun va voltajin fluktuasiyasi deyil, ham de
miokarddaxili derin  struktur ve histoloji
forgliliklorin ~ dolayr  ekvivalentidir.  Klinik
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Sokolow-Lyon gerginlik meyarlarinin UMRT-ds
Olcilon sol madacik katlesi ile muasbat
korrelyasiya gostermasi gozlanilon natica olsa
da, Cornell indeksinin (r=0.412) Sokolow-Lyon
indeksina (r=0.285) nazaren daha ylksak va
stabil elage nUmayis etdirmasi, Cornell
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kriteriyasinin doés gafasinin anatomik
baryerlerinden ve piylenma kimi kenar
faktorlardan daha az tesirlandiyini tasdigloyir.
Bu tapinti regional ve beynalxalg LIFE
tadqigatlarinin naticeleri ile tam Ust-Usta dusur
[6].

Tadqigatin kardiologiya elmi ticlin an dayerli
hissesi, EKQ-da izlenan 'strain pattern'
patologiyasinin UMRT-de askarlanan ve geri
donmez miokardial zedslenma sayilan LGE
(Late Gadolinium Enhancement) sahaleri ilo
olan c¢arpaz elagsasidir. Sol madaciyin
hipertrofiyasi progressivlasdikce,
kardiomiositlarin kitlesi mikrosirkulyator
kapilyar sabakasinin kompensator imkanlarini
Ustelayir. Naticede miokard daxilinds xroniki
fokal hipoksiya ve perfuziya catismazligi inkisaf
edir, bu da hiceyralerin apoptozuna ve
interstisial kollagen (fibroz) toplanmasina yol
acir [1, 10]. Yerli adabiyyatda da geyd edildiyi

kimi, arterial hipertenziyali xastelarde sol
madaciyin  konsentrik va ya ekssentrik
remodellasma deracaesi artdiqca,

mikrosirkulyator yatagin muaqgavimati kaskin
yuksalir ve EKQ-de ST-T segmentinin
yuklenma (strain) tazahurlerine sabab olur [10].

Beynalxalq kardiologiya cemiyyatlerinin
(ESC, AHA/ACC) muasir konsensuslarina
asasan, Urak MRT-da toyin edilan miokardial
fiborozun (LGE) Umumi miokard kuatlesininin
%15-inden ¢ox hissasini oks etdirmasi,
xostelarde badxasseli madacik aritmiyalari ve
geflati kardial 6lim (SCD) riskini kaskin sakilde
stimullagdirir [9, 12]. Bizim tedgiqatda strain (+)
grupundaki bir cox xestade fibroz hacminin
%20-den baslayaraq %66-ya qader (masalan,
xosto Ne68) massiv hadde ¢atmasi, bu
patologiyanin sadacae elektrik funksiyasini deyil,
struktur capiglasmani gostardiyini subut edir.
Belo xostelorde profilaktik olaraq ICD
(implantasiya  edile  bilen  Kardioverter-
Defibrilyator) yeridilmasi garari zamani UMRT-
LGE analizinin rolu avazedilmazdir [9]. Diger
torefden, gerginlik kriterilari normal qaldigi
halda bele UMRT-de ciddi SMH va fibroz
askarlanan asimptomatik xastalarin
movcudlugu, yuksak riskli gruplarda miutlaq
sokilda kardio MRT muayinasinin apariimasinin
vacibliyini bir daha ortaya qoyur.
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5. YEKUN VO KLINiK TOVSiYSLBR

1. Sol madacik hipertrofiyasinin standart
elektrokardiografik skriningi zamani Cornell
gorginlik indeksi, Sokolow-Lyon indeksina
nazaren UMRT-da tayin edilmis obyektiv sol
madacik kiitle indeksi (MKi) ilo daha giiclii
va stabil xatti korrelyasiya (r=0.412, p<0.01)
numayis etdirir va diagnostik daqiqliyi daha
yuksakdir.

2. Standart 12 aparmali EKQ-de dos
aparmalarinda izlenan Strain paterninin
(ST-T yuklanmasi) mdévcudlugu, Urak MRT
mdayinesinde teyin edilon geridbnmaz
miokardial fibrozun (LGE %) ve massiv
struktur zadslenmasinin (20%-dan 66%-8
gadar) spesifik va etibarl prediktorudur.

3. Subklinik, gizli ve asimptomatik gedisath sol
madacik hipertrofiyalarinin vaxtinda
diferensiasiya edilmasi, kardiomiositlarin
struktur  fargliliklerinin  ve fibrozlasma
darecesinin  daqgiq muayyenlesdiriimasi,
eloca do xastelarin gelacak qgoflati kardiak
Olim riskinin  prognozlasdiriimasi gin
kontrastli irak MRT muayinasinin kompleks
diagnostikaya daxil edilmasi matlaqdir.
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KLINIKi MUSAHID® ACIQ GIRiS (OPEN ACCESS)

ANADANGOLMS KORREKSIYA OLUNMUS TRANSPOZISIYA (CCTGAI/L-
TGA), SEKUNDUM ATRIAL SEPTAL DEFEKT V@ SIiSTEMIK TRIKUSPID
REGURGITASIYA: 23 YASLI PASIYENTIN EXOKARDIOQRAFIK
DIAQNOSTIKASI VO KLIiNiK HADiS®

©mrahli F.M', Adigézelzads S.V?, Sliyev B.N3*,
1.Miidafie Nazirliyi Markazi Harbi Poliklinikasi
2.Miidafs Nazirliyi Bas Klinik Hospitali

3.Milli Miidafia Universiteti

4.Medi Style Hospital
doktor.emrahli@gmail.com

ABSTRACT

Congenitally corrected transposition of the great arteries (ccTGA or L-TGA) is a rare and ana-
tomically complex congenital heart defect characterized by atrioventricular and ventriculoarterial
discordance. The double discordance provides physiologically corrected blood flow, allowing pa-
tients to remain asymptomatic for many years. However, the systemic morphological right ventri-
cle and tricuspid valve are exposed to long-term systemic pressure and volume overload,
predisposing to systemic right ventricular dysfunction and tricuspid regurgitation. We present the
echocardiographic findings of a 23-year-old patient with ccTGA associated with a secundum atrial
septal defect and systemic tricuspid regurgitation. This case highlights the importance of system-
atic echocardiographic assessment of ventricular morphology, atrioventricular and ventriculoarte-
rial connections, systemic right ventricular function, and systemic tricuspid valve regurgitation in
adults with ccTGA.

Keywords: congenitally corrected transposition of the great arteries; ccTGA; L-TGA, systemic
right ventricle; tricuspid regurgitation; atrial septal defect; echocardiography; adult congenital
heart disease.

XULAS®

Anadangalma korreksiya olunmus bdyuk arteriyalarin transpozisiyasi (ccTGA ve ya L-TGA)
atrioventrikulyar ve ventrikuloarterial diskordans ila xarakterize olunan nadir ve anatomik
baximdan mirakkeb anadangelms urak qusurudur. ikigat diskordans fizioloji olaraq korreksiya
olunmus gan axinini temin etdiyi tgln xastalar uzun iller simptomsuz gala bilerlar. Lakin sistemik
movqgeda yerlasan morfoloji sag madacik ve trikuspid qapag uzunmuddatli tazyiq ve hacm
yuklanmasina qalaraq sistemik sag madacik disfunksiyasina ve trikuspid requrqi-itasiyaya sabab
ola biler. Bu maqalada sekundum tipli atrial septal defekt ve sistemik trikuspid regurgitasiya ile
musayiat olunan ccTGA diagnozlu 23 yasl pasiyentin exokardiografik xUsusiyyatleri taqdim
olunur. Bu klinik hadise ccTGA olan bdyuklarde madacik morfologiyasinin, atrioventrikulyar ve
ventrikuloarterial alaga-lerin, sistemik sag madacik funksiyasinin va sistemik trikuspid qapaq
catismazhdinin sistematik exokardiografik giymatlendiriimasinin shamiyyaetini gdstarir.

© AKJ and The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,

Azarba can which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit
. ’ . y . to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The
Ka rdlologlya images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in
Camiyyati a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted

by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http:/creativecommons.org/licenses/by/4.0/.
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Agar sozler: anadangalma korreksiya olunmus boyuk arteriyalarin transpozisiyasi; ccTGA; L-
TGA; sistemik sag madacik; trikuspid regurgitasiya; atrial septal defekt; exokardiografiya;

bdylklarde anadangalmsa lrak xastaliklori.

Giris:

Boyuk arteriyalarin anadangalma korreksiya
olunmus transpozisiyasi (ccTGA) nadir rast
gelinan anadangealma Urak qusurudur va texmin
ediloen rastgelma tezliyi texminan har 33 000
canli dogusa 1 hal taskil edir; butin
anadangalme Urak qusurlarinin  texminan
0,05%-ni  teskil edir. Nadir olmasina
baxmayaraq, xususile ciddi yanasi Urak
anomaliyalari olmayan xestaloerde ccTGA uzun
illar klinik olaraq simptomsuz qala bilar. [1,2,5]
Bizim xestamizdsa vaziyyetin 23 yasa qeder
diagnoz qoyulmadan qalmasi, bu Klinik
teqdimatin nadirliyini va uzun muddet Kklinik
olaraq sessiz gala bilmasini daha da vurgulayir.

Situs solitus geraitinde tipik anatomik ardicilliq
beladir:

RA — morfoloji LV — PA. LA — morfoloji RV —
Ao

Belalikla, venoz gan RA-dan morfoloji LV-ya
kecoarok pulmonar arteriyaya, oksigenlagmis
gan ise LA-dan morfoloji RV-ya kegarok aortaya
daxil olur. AV va VA diskordanslarin bir-birini
kompensasiya etmasi sababindan intrakardial
gan axininin istigamati  fizioloji olaraq
gorunur.[2,7] Bu sababden xastelik “fizioloji
korreksiya olunmus” transpozisiya
adlandiriimisgdir. Lakin bu, anatomik problemin
aradan qalxmasi demak deyil. Morfoloji RV
sistemik ventrikul, morfoloji trikuspid qapaq ise
sistemik AV qapaq kimi fealiyyat gosterir. [3,7]

Morfoloji sag madaciyin anatomik qurulugu
normal olaraq asagi tezyiqli pulmonar dévrana
uygunlasdiriimigdir. Uzun iller arzinde sistemik
arterial tezyige gars! islemasi naticesinde ilkin
kompensasiya mexanizmlori zamanla
catismazliga cgevrile va sistemik RV dilatasiyasi,
sistolik disfunksiya va urak g¢atismazlidi inkisaf
eda biler.[ Eyni zamanda sistemik AV gapaq
funksiyasini yerine yetiron morfoloji trikuspid
gapaqda proqgressiv regurgitasiya muhum klinik
problema cgevrilir. [5,8]
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ccTGA muxtslif yanasi Grek anomaliyalari
ilo olagealaendirilir. ©n ¢ox tasvir olunan
patologiyalar arasinda ventrikulyar septal
defekt, pulmonar cixis yolu obstruksiyasi ve
trikuspid qapaq anomaliyalari yer alir. [1,2,7]

Yetkin yasda ccTGA diagnozu qoyulan
xastalorde uzunmuiddetli prognoz asasan
sistemik RV funksiyasi, sistemik AV qgapaq
regurgitasiyasi, AV kegiricilik pozgunluglari ve
atrial/ventrikulyar aritmiyalarla muayyan edilir.
[5,10]

Bu meqalede 23 vyasinda, avvaller
anadangalme  Urek  xastsliyi  diagnozu
goyulmamig, ccTGA, sekundum ASD ve agir
sistemik trikuspid regurgitasiya askar edilan
pasiyentin Klinik Vo exokardiografik
xUususiyyatleri taqdim olunur.

Klinik hadisanin taqdimati:

23 yasgh pasiyent fiziki gerginlik zamani
tengnefeslik ve quru dskirek sikaystleri ila
kardioloji mulayineya muraciet  etmisdir.
Sikayetler texminan bir il avval baslamis ve
tedricon nezesre garpmaga baslamisdir.
Pasiyent glndalik hayat fealiyyatlerini esasan
mastaqil yerina yetirir vo orta deracede fiziki
aktivlik gostara bilirdi.

Usaglig va  yeniyetmalik  ddvrinda
anadangealma Uroak xosteliyi ilo bagli kardioloji
migsahide apariimamisdir.

Fiziki muayina: Periferik sianoz migahida
olunmadi, sinus ritmi, sol sternal kenar boyunca
texminan 4/6 intensivlikde sistolik kuy.

Elektrokardiografiya(EKG) miuayinasi:
EKQ-da sinus ritmi misahids edilmisdir. Urayin
elektrik oxunda sola meyillili agkar edilmisdir.
V1-V4  prekordial aparmalarda R-dalga
progressiyasi zaif idi. Qeyd olunan QRS
morfologiyasi va gerginlik  xUsusiyyatleri
sistemik morfoloji sag madaciyin uzunmuddatli
tazyiq/yuk adaptasiyasi ilo uygun
giymetlendirilmigdir. Sakil 1.
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Sakil 1. Pasiyentin EKQ goriintiisii

ccTGA zamani EKQ-nin garhinde elektrik
oxunun anatomik Urek mdvqgeyi ile birbasa

eynilesdiriimasi dizglin deyil. Ventrikulyar
morfologiyanin dayismasi, Kkegirici sistemin
anormal anatomiyasi va sistemik RV

hipertrofiyasi EKQ gérunltgina tesir gostera
biler. ccTGA dgln xUsusile vacib masala
atrioventrikulyar keciricilik pozgunluglaridir. Bu
xostelarda AV blok ve diger aritmiyalar zamanla
inkisaf eda biler vo buna goéra uzunmuddatli
elektrokardiografik monitoring klinik izlemanin
mudhdm hissasidir.

Exokardioqrafik muayina: Transtorasik
exokardiografiyada urak  anatomiyasinin
muayyanlagdiriimasi Ugln yalniz qgapaglarin
anatomik yerlesmasi deyil, onlarin morfoloji
xususiyyatlari ve hansi madaciya qosuldugu
asas gotarulda.

Atrial anatomiyaya dair slamatler. Pulmonar
venalarin sol atriuma normal drenaj etdiyi
musahido edildi. Sakil 2 a ve 2b

NModerator

Sakil (2A). Exokardioqrafik A5C goruntiisii
Sakil (2B). A5C goruntusi
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Sol atrium morfoloji sol madacikle birbasa
alagali deyildi. Bunun avezine LA — morfoloji
RV olagasi muayyan edildi. Sistemik venoz
gayidisin RA-ya daxil oldugu va RA ile morfoloji
LV arasinda AV alagenin oldugu muisahida
edildi.

Ventrikulyar
miuayyanlasdirilmasi

morfologiyanin

Apikal doérd boslug goérintisinda madaciklarin
anatomik mévgelerinin adi anatomiyadan farqli
oldugu miayyen edildi.

Morfoloji LV sag teraefde, morfoloji RV isa sol
torafde yerlasirdi.

Morfoloji RV-nin identifikasiyasi bir nece
anatomik kriteriya asasinda aparildi:

Moderator bandin olmasi; daha trabekulyar
daxili sath; morfoloji trikuspid qapagla slags;
RV-ya xas daha apikal gapaq yerlasmasi

Belalikle, yalniz “sagda yerlagan madacik
LV-dir’  yanasmasi ile  kifayatlaniimadi;
madacikler morfoloji xUsusiyyatlerine asasan
muayyanlagdirildi.

Bu, ccTGA diagnostikasinda vacibdir, ¢linki
madaciyin anatomik sag-sol mdvgeyi onun
morfoloji kimliyini muayyan etmir.

Atrioventrikulyar alagaler

Morfoloji qapaglarin yerloesmasi AV diskordansi
gOstarirdi.
Sag terafde: RA — morfoloji LV — mitral gapaq
Sol terefde: LA — morfoloji RV — trikuspid
gapaq

Trikuspid qapaqg anatomik olaraq urayin sol
torefinde vyerlagirdi vea Ugtayll morfologiyaya
malik idi. Morfoloji mitral qapaq sag terafde
yerlasir ve iki tayll morfologiyaya malik idi. Bu,
AV diskordansin asas exokardiografik stibutu
idi.
Sistemik trikuspid qapaq va requrgitasiya
Morfoloji trikuspid gapaq sol terafds yerlosan
sistemik AV qapaqdir
Qapagq Ugtayli idi ve taylarin galinlasmis/parlaq
gorunidst musahids olundu

Rangli Doppler muayinasinda shamiyyatli
trikuspid regurgitasiya askar edildi. TR jetinden
hesablanan pik tazyiq qradiyenti texminan 100
mmHg dir. (Sakil 3.)
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Vel
PGmax

-502.39 cm/s
100.96 mmHg

Sakil 3. Anatomik trikuspid gapagin
requrqitasiyasinin doppler goriintisii.

Burada xususi olaraq geyd edilmalidir ki, TR-
den hesablanan bu gradiyent birbagsa “TR-nin
agirhg deracesi” demok deyil. O, asasen TR
jetinin suratinden istifade etmakls RV va LA
arasindaki sistolik tezyiq forqini aks etdirir.
Buna gora agir TR diagnozu yalniz bu ragemae
asaslandiriimamali, multiparametrik
exokardiografik giymaetlendirma ilo
tesdiglenmalidir.

Agir sistemik TR-nin Kklinik shamiyyati
xususile yuksakdir, clnki regurgitasiya sistemik
arterial tazyiq altinda isleyan morfoloji RV-nin
hacm yukana artirir.

Potensial patofizioloji ardicilliq:

sistemik RV — sistemik tazyiq yuku — sistemik
TV-da struktur/funksional dayisiklik - TR — RV
hacm ylki — RV dilatasiyasi/disfunksiyasi —
urok catismazligi.

Ventrikuloarterial alagaler

Modifikasiya olunmus parasternal uzun ox ve
diger  goruntulemalerds  ventrikuloarterial
alagelarin da diskordant oldugu musayyan edildi.
Xususila PSAX go6rintids yerlagim
munasibatlari bu veziyyasti deqiglagdirdi.

Morfoloji LV — pulmonar arteriya. Morfoloji
RV — aorta.

Belslikla, ham AV, ham da VA diskordans
movcuddur. Bu iki diskordansin birlikde olmasi
konjenital korreksiya olunmus transpozisiyanin
anatomik asasini taskil edir.

Bu sabebdan hadise D-TGA kimi deyil,
ccTGA/L-TGA kimi tasnif edilmalidir.
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Parasternal Uzun Ox (PLAX) ve
Modifikasiya olunmus Parasternal Uzun ox
goriintusu

Standart PLAX gorintistinde sag atrium il
morfoloji LV arasinda mitral morfologiyall iki
tayh qapaq goruntilendi. (Sakil 4.5)

i

Sokil 4. PLAX goriintii Sekil 5. Modifik
PLAX gériitii

B

Modifikasiya olunmus parasternal goérintids
urayin sol tersfinde yerlason Ugtayl trikuspid
gapaq ve onun morfoloji RV ile alagasi nimayis
etdirildi.

Cixis yollarinin giymatlandirilmasinda:
RV (solda) — aorta; LV (sagda) — pulmonar
arteriyaslaqesi muayyan edildi.

Bu gdruntiler exokardiografik olaraq ham
AV, ham de VA diskordansi bir-birindan
mastaqil sekilde tesdiglemaya imkan verdi.

Parasternal Qisa Ox goruntiisu (PSAX)

PSAX goérintlilerinde  bdylk  damarlarin
garsiligh anatomik munasibati ve AV gapaglarin
yerlagsmasi giymatlandirildi.

Pulmonar arteriyanin bifurkasiyasi ve asas
pulmonar arteriyanin anatomik munasibatlari
goruntulendi. (Sakil 6,7)

e G

k?‘;‘f :

Sokil 6. PSAX goriintii Sakil 7. Subkostal
goriinti

Bu goruntiler tekbasina ccTGA diagnozu ugln
kifayat hesab edilmamis, apikal ve parasternal
goérintilerde morfoloji ventrikullarin va AV
alagalarin muayyanlagdiriimasi ile birlikde serh
edilmisdir
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Aorta va boyiik damarlarin
qiymatlandirilmasi:

Suprasternal géruntlide aorta qoévslu va enan
aortanin anatomik olaraq normal istigameatda
oldugu misahids edildi. Aortada PW Doppler ile
maksimal axin suirati texminan 1,5 m/s
olmusdur. Aorta qdvsinda obstruksiya ve ya
koarktasiya alamati misahide edilmamisdir.
Sokil 8

L

Sakil 8. Enan aortanin CW doppleri
(Pediatrik goriinti- U/D,R/L).

Atrial septumun qiymatlendiriimasi zamani

sekundum tipli ASD agkar edildi. Sakil 9

Sakil 9. ASD

Diagnostik anatomik sxem

RA — morfoloji LV — PA. LA — morfoloji RV —
Ao

Morfoloji RV — solda. Morfoloji LV — sagda.
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Trikuspid qapaq — solda. Mitral gapaq —
sagda.

Bu anatomik kombinasiya:

AV diskordans + VA diskordans =
diagnozuna uygundur.

ccTGA

Muzakire

Osas xUsusiyyst 23 yash pasiyentde usaqgliq
dévrinda diagnoz qoyulmamis ccTGA-nin
sistemik trikuspid requrqitasiya ve sekundum
ASD fonunda askarlanmasidir. ccTGA-nin
“korreksiya olunmug” adlandiriimasinin sababi

iki diskordansin bir-birini fizioloji olaraq
kompensasiya etmasidir. Lakin bu termin
xastoliyin - uzunmuiddatli olarag xosgedisli

oldugunu ifade etmir. ©sas problem sistemik
ddvranda morfoloji RV-nin foaliyyet
gostarmasidir.

Normal anatomiyada morfoloji RV pulmonar
doévranin asagi tezyigina uygunlasdiriimisdir.
ccTGA-da ise bu madacik sistemik arterial
tezyige gars!i isleyir. Uzunmuddatli dovrde bu,
sistemik RV hipertrofiyasi, dilatasiyasi ve
naticads sistolik disfunksiya ile naticelens bilar.

ikinci esas problem sistemik AV gapaq olan
morfoloji trikuspid gapagin requrqitasiyasidir.

Normal trikuspid gapaq asagi tezyiqli sag
urak sistemina uygunlasir. ccTGA-da hamin
gapaq sistemik tezyige meruz gqalir. Bu
sababden gapaq morfologiyasindaki
anomaliyalar ve uzunmuddatli mexaniki yuk
klinik shamiyyaetli Trikuspid requrqita-siya ile
naticelanir.

ASD bu hadisade slave anatomik
komponentdir. Hemodinamik shamiyyaetli ASD
sag urok bosluglarinda hacm yukana artira ve
sistemik RV/TV patologiyasinin klinik ifadasini
guclandirs bilar.

Pasiyentin 23 vyasina qeder diagnoz
almamasi ccTGA-nin klinik olaraq uzun muddat
gizli qala bilmasini numayig etdirir. Fizioloji
olaraqg korreksiya olunmus gan axini
sobabindan xastads erkon yaslarda agir sianoz
vo ya urak catismazligi olmaya bilar.

oger xosta bu marhalada
agkarlanmasaydi:Sistemik RV disfunksiyasi,
Adirlasan sistemik trikuspid requrqitasiya,
Sistemik RV dilatasiyasi, Urek
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catismazligi,Tam ve ya ylksak deracali AV
blok, Atrial aritmiyalar, Ventrikulyar aritmiyalar,
Pulmonar hipertenziya (ASD va digar hallarda
agirlasma), ASD ile slageli sag urek hacm
yukinin progressiyasi kimi  Uzunmuddatli
riskler rast galinir va daha agir marhalads ganc
yasda cerrahi mudaxilaye - arek
transplantasiyasina ehtiyac yarana biler.
[1,3,8,10]

Urek transplantasiyasinin donor organlarin
mahdudlugu vo anadangalma urak
xastaliklerinin kompleks anatomik
xususiyyatlari sababils ¢atin ve mahdud slgatan
bir mualice secimi olmasi nazera alindigda,
genc yasda xastanin transplantasiya talab edan
son merhale drek c¢atismazliina qeder
progress etmasina imkan vermamak, erkan
diagnoz ve vaxtinda mudaxilenin ahamiyyatini
daha da artirir.[10]

Her hansi sababdan klinik izlenmanin va
erken askarlanmanin  mumkin olmamasi,
xlsusila progressiv xarakter dasiyan
anadangalma urok xestaliklarinds, xastsliyin
daha gec merhslade askarlanmasina va
naticeds maalica imkanlarinin
mahdudlasmasina sabab ola biler. Bu
baximdan, erken askarlanma ve mintezem
kardioloji izlema uzunmuddatli naticalarin
yaxsilagdiriimasinda muhum rol oynayir.

Belo xastolar 6murboyu ixtisaslasmis adult
congenital heart disease (ACHD) markazinda
muntezam nazaratde saxlaniimalidir. Homginin
kardio-cerrahi komanda tarafinden
giymatkandirilmalidir. [1,2] Klinik vaziyystden
aslil olaraq an azi illik kardioloji giymatlondirmsa,
EKQ ve transtorasik  exokardiografiya
aparilmali, sistemik sag madaciyin hacmi ve
funksiyasinin, hamginin sistemik trikuspid
catismazliginin daha daqiq giymatlandiriimasi
dcun dovri urak MRT-si nazardan
kecirilmalidir.[1,2] Asimptomatik xastalarde belo
kegirici sistem xastaliklerinin, xisusila yluksak
daracali AV blokun askarlanmasi Ggun periodik
ambulatory ritm monitoringi magsadauygundur.
[1,2] Fiziki aktivlik ise xestanin ventrikulyar
funksiyasi ve hemodinamik vaziyyatine uygun
fordilagdirilmalidir. ccTGA-da secilmis
xostalorde anatomik ve fizioloji barpa
strategiyalari tatbiq oluna biler ve midaxilanin
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secgimi xestenin anatomiyasina, sistemik sag
madaciyin funksiyasina ve klinik veziyystine
asaslanir. [7]

Burda ©Osas magsad vyalniz moévcud
simptomlarin mualicasi deyil, sistemik RV
disfunksiyasinin inkisafindan  avval  riskli
anatomik va hemodinamik dayisikliklerin
muayyanlagdiriimesidir.  Agir sistemik TR
tesdiglenarss, sistemik RV  funksiyasi,

simptomlarin daracasi, RV oélglleri ve pulmonar
tezyiq nezers alinarag trikuspid qapaga
mudaxile masalasi giymatlondiriimalidir. [1,2,9]
Bu sababdan pasiyentin sadecs “23 yasinda va
klinik olaraqg nisbaten stabil” olmasi midaxilenin
toxira salinmasi Ug¢uln kifayet saebab deyil. Vo bu
hadisanin asas klinik mesaji ccTGA-nin yalniz
sianozla 6zUnu gdsteren anadangelma Urak
xostoliyi olmadigidir.

AV va VA diskordanslarin fizioloji
kompensasiyasi naticasinda bazi xastalar uzun
illar klinik olaraq stabil qala bilirler. Anatomik
trikuspid gapagin sistemik AV qapaq kimi
foaliyyat gostermasi uzunmiddatli sistemik
tozyig yuklina mearuz qalmasina sabab
olur.[3,7] Baslangicda trikuspid catismazlig
klinik olaraq nezara garpmaya biler. Zamanla
sistemik tezyiq yuka, trikuspid gqapagin struktur
xususiyyatlori ve annulyar dayisikliklar trikuspid
regurgitasiyanin progressivlesmasina, sonraki
merhalalerde ise sistemik sag madaciyin
dilatasiyasi ve disfunksiyasina sebab ola
biler.[3,6,8] Bu proses naticada sistemik sag
madaciyin funksional pozgunluguna ve Uroek
catismazhidina gstirib ¢ixara biler. Bu
pasiyentde de usaqliq dovrinde shamiyyatli
klinik  alamatlarin olmamasi xastaliyin
askarlanmasini gecikdirmis, diagnoz ise yalniz
23 yasinda tasadufen qoyulmusdur.

Geri
disfunksiyasi

dénmez sistemik madacik

yarandigdan sonra agir urak
catismazlhigini mualice etmek deyil, onun
inkisafinin garsisini almaqdir. Urek
transplantasiyasi donor organlarin mahdudlugu
ile yanasi, anadangelme Uurak xasteliklerinin
kompleks anatomik va fizioloji xUsusiyyatlori
sobabindan ¢atin mualica variantidir. “Fizioloji
olaraq korreksiya olunmus” hal “uzunmuddatli
olaraq risksiz” olmaq deyil. 23 yasinda agir
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sistemik TR-nin agkarlanmasi bu prinsipin klinik
nimunasidir.

Natica

23 yasl bu pasiyentde exokardiografik miayina
naticesinde atrioventrikulyar Vo
ventrikuloarterial diskordans birlikde muayyen
edilmis ve konjenital korreksiya olunmus
transpozisiya (ccTGA/L-TGA) diagnozu
goyulmusdur. RA — morfoloji LV — PA. LA —
morfoloji RV — Ao salagaleri muayyan edidi.
Morfoloji RV-nin sistemik mdvgedo yerloagsmasi
ve morfoloji trikuspid qapagin sistemik AV
gapaq kimi fealiyyet gostermasi fonunda agir
trikuspid regurgitasiya musahide edilmisdir.
Bundan alave, sekundum tipli ASD askar
edilmisdir. ccTGA usaqlig dévrinde diagnoz
goyulmadan yetkin yasa gader davam eda bilar.
Sianozun olmamasi ve fizioloji gan axininin
gorunmasi diagnozu istisna etmir.

Bu xasteloarda exokardiografik
giymatlandirmanin asas maqgsadi vyalniz
anatomik diagnozu qoymaq deyil, ham de
sistemik RV funksiyasini, sistemik trikuspid
regurgitasiyanin daracasini, sag arek
bosluglarinin él¢llerini, pulmonar tezyiqi ve
alagali suntlarin hemodinamik shamiyyatini
muoayyanlagdirmakdir.

Usaqlig dévrindas Urak kiyldnidn olmamasi
va ya klinik slamatlerin minimal olmasi bu
xastanin daha erkan kardioloji
giymatloendiriimamasine sabab olmus ola biler.
Bu vaziyyst ccTGA-nin klinik baximdan uzun
muddat sassiz gala bilmasinin va yalniz yetkin
yaslarda tesadufen askarlanmasinin
muamkunlayini gosterir.

Bu baximdan, xUsusile anadangslma Urak
xastaliklerinin klinik olaraq sessiz gala bildiyi
nazero alinaraq, secilmis hallarda erkan

yaslarda eon azi bir defe  kardioloji
giymatlondirmanin, o cumledan EKQ va
transtorasik exokardiografiyanin  aparilmasi

nazardan Kkegcirilo biler. Beloe yanasmanin
maliyye ve zaman baximindan nisbatan asagi
yuk yaratmasina baxmayaraq, klinik olaraq
sossiz qalan kompleks anadangalma Urak
gusurlarinin daha erkan askarlanmasina imkan
vera bilacayi dlsundllr.

42

Azarbaycan Kardiologiya Jurnali 2025

Odabiyyat
1. Gurvitz M, Krieger EV, Fuller S, et al. 2025
ACC/AHA/HRS/ISACHD/SCAI  Guideline

for the Management of Adults With Congen-
ital Heart Disease: A Report of the American
College of Cardiology/American Heart As-
sociation Joint Committee on Clinical Prac-
tice Guidelines. Circulation.
2026;153(8):e115-e251. doi:10.1161/
CIR.0000000000001402.

2. Baumgartner H, De Backer J, Babu-Nara-
yan SV, et al. 2020 ESC Guidelines for the
management of adult congenital heart dis-
ease. Eur Heart J. 2021;42(6):563-645.
doi:10.1093/eurheartj/ehaa554.

3. Brida M, Diller GP, Gatzoulis MA. Systemic
Right Ventricle in Adults With Congenital
Heart Disease: Anatomic and Phenotypic
Spectrum and Current Approach to Man-
agement. Circulation. 2018;137(5):508-518.
doi:10.1161/CIRCULA-
TIONAHA.117.031544.

4. Oliver JM, Gallego P, Gonzalez AE,

Sanchez-Recalde A, Brett M, Polo L,
Gutierrez-Larraya F. Comparison of out-
comes in adults with congenitally corrected
transposition with situs inversus versus si-
tus solitus. Am J Cardiol. 2012;110(9):1323-
1328. doi:10.1016/j.amjcard.2012.07.039.

5. Nartowicz SA, Jakielska E, Ratajczak P, Le-
siak M, Trojnarska O. Clinical Factors Af-
fecting Survival in Patients with Congenitally
Corrected Transposition of the Great Arter-
ies: A Systematic Review and Meta-Analy-
sis. J Clin Med. 2024;13(11):3127.
doi:10.3390/jcm13113127.

6. Zaragoza-Macias E, Zaidi AN, Dendukuri N,
Marelli A. Medical Therapy for Systemic
Right Ventricles: A Systematic Review (Part
1) for the 2018 AHA/ACC Guideline for the
Management of Adults With Congenital
Heart Disease. J Am Coll Cardiol.
2019;73(12):1564-1578. doi:10.1016/
jjacc.2018.08.1030.

7. Amaral F, Valente AM, Manso PH, et al.
Congenitally Corrected Transposition of the
Great Arteries in the Adult. Braz J Cardio-
vasc Surg. 2022;37(4):534-545.
doi:10.21470/1678-9741-2021-0528.

8. Bevilacqua F, Pasqualin G, Ferrero P, et al.
Overview of Long-Term Outcome in Adults
with Systemic Right Ventricle and Transpo-
sition of the Great Arteries: A Review.



omrahl F.M., Adigbzalzads S.V., Sliyev B.N. AKJ Jurnali (2025) 02:06

10.

Diagnostics. 2023;13(13):2205.
doi:10.3390/diagnostics13132205.

Alonso-Gonzalez R, Massarella D. Congen-
itally Corrected Transposition of the Great
Arteries: Long-Term Benefits of Tricuspid
Valve Replacement. JACC Adv.
2022;1(2):100044. doi:10.1016/j.jac-
adv.2022.100044.

Ansari Ramandi MM, Yarmohammadi H,
Gareb B, Voors AA, van Melle JP. Long-
term outcome of patients with transposition
of the great arteries and a systemic right
ventricle: A systematic review and meta-
analysis. Int J Cardiol. 2023;389:131159.
doi:10.1016/j.ijcard.2023.131159.

43

Azarbaycan Kardiologiya Jurnali 2025



Safarova A., Sahbazova $.S. AKJJurnali (2025) 02:07

KLINIKi MUSAHID®

Azarbaycan Kardiologiya Jurnali 2025

ACIQ GIiRiS (OPEN ACCESS)

HYPERTROPHY: A COMPARATIVE CASE SERIES

Anaxanim Sefarova, Saefa Sahbazova.
Lux international hospital.

ABSTRACT

Left ventricular hypertrophy (LVH) represents a common imaging phenotype with diverse etiolo-
gies. Differentiating hypertrophic cardiomyopathy, infiltrative disease, metabolic disorders and
pressure-overload remodeling remains challenging using echocardiography alone. This compar-
ative case series demonstrates how multiparametric cardiac magnetic resonance (CMR), inte-
grating ventricular morphology, native T1 mapping and late gadolinium enhancement (LGE),
improves etiological diagnosis. Four representative patients with unexplained LVH underwent
standardized 3.0-T CMR. Distinct imaging signatures enabled differentiation between cardiac
amyloidosis, genetically confirmed mitochondrial cardiomyopathy, pressure-overload hypertro-
phy secondary to aortic valve disease and hypertrophic cardiomyopathy. These cases emphasize
that LVH is a phenotype rather than a diagnosis and illustrate the incremental diagnostic value

of comprehensive tissue characterization.

Introduction

Left ventricular hypertrophy is encountered in a
broad spectrum of cardiovascular diseases. Alt-
hough increased wall thickness is easily recog-
nized on echocardiography, substantial overlap
exists among different disease entities. CMR
has emerged as the reference imaging modality
because it combines accurate assessment of
ventricular morphology and function with myo-
cardial tissue characterization. Native T1 map-
ping and LGE provide disease-specific
biomarkers that frequently establish the correct
diagnosis and influence subsequent manage-
ment. The purpose of this case series is to com-
pare four clinically distinct causes of LVH using
a uniform multiparametric CMR approach.
Aim

To demonstrate how multiparametric CMR
differentiates various causes of left ventricular
hypertrophy using representative comparative
clinical cases.

Methods

The present retrospective educational case
series included four representative patients

referred for evaluation of unexplained LVH.
Clinical  presentation, electrocardiography,
echocardiography and standardized 3.0-T CMR
findings were reviewed. Final diagnoses were
established through integration of clinical and
imaging findings, with genetic confirmation in
the mitochondrial cardiomyopathy case. Repre-
sentative images were selected to highlight dis-
tinguishing CMR features.

Results — Representative Cases
Representative Case A — Cardiac Amyloidosis
Age/Sex: 60-year-old male

Presentation: Fatigue, dyspnea, complete
AV block, ventricular tachycardia.

Echocardiography: LV wall thickness 20
mm, LVEF 60%; suspected HCM.

CMR Findings:

Concentric LV hypertrophy (maximum wall
thickness 25 mm)

Native T1: 1355-1614 ms
Diffuse circumferential subendocardial LGE
Final Diagnosis: Cardiac amyloidosis.
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firmed Mitochondrial Cardiomyopathy Representative Case C — Pressure-Overload

Age/Sex: 20-year-old male LVH Secondary to Aortic Valve Disease

Presentation: Recurrent exertional syncope Age/Sex: 55-year-old male

and progressive exertional dyspnea. Presentation: Progressive exertional dysp-

Echocardiography: Mild LV hypertrophy (15 nea.

mm); suspected HCM. Echocardiography: Severe aortic valve dis-

CMR Findings: ease (AS/AR), IVS 19 mm; suspected HCM.
Maximum wall thickness 15—17 mm CMR Findings:
Low native T1: 1079-1125 ms LV remodeling with maximum wall thickness 15
Focal basal inferolateral mid-wall LGE mm

Diagnostic confirmation: Genetic testing ~ Native T1: 1263-1308 ms
confirmed mitochondrial cardiomyopathy. No LGE

Final Diagnosis: Genetically confirmed mito- Final Diagnosis: Pressure-overload LV hy-
chondrial cardiomyopathy. pertrophy secondary to aortic valve disease
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Representative Case D — Hypertrophic Cardio-

myopathy

Age/Sex: 58-year-old male

Presentation: Exertional dyspnea and chest
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Echocardiography: Asymmetric septal hy-
pertrophy (24—26 mm), systolic anterior motion
(SAM), LVOT gradient 75 mmHg.

CMR Findings:
Asymmetric hypertrophy
Native T1: 1357-1451 ms
Patchy non-ischemic LGE at the RV inser-
tion points with additional ischemic enhance-

ment related to coexisting coronary artery
disease

Final Diagnosis: Hypertrophic cardiomyopa-
thy with coexisting obstructive coronary artery
disease.

A. Cine 4ch B. Cine SA

pain. e " vp. 8
E. Timap4ch G.T1mapSA
Comparative summary
Disease Maximum LVEF (%) Native T1 Character- | Key CMR
LV Walli (ms) istic LGE Features
Thickness Pattern
Cardiac am- | 25 mm 60 1355-1614 | Diffuse cir- Markedly el-
yloidosis cumferential | evated na-
subendocar- | tive T1 with
dial LGE diffuse infil-
trative en-
hancement
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Mitochon- 15-17 mm 59 1079-1125 | Basal infer- | Low native
drial cardio- olateral mid- | T1 with focal
myopathy wall LGE non-is-
chemic fibro-
sis;
genetically
confirmed
Pressure- 15 mm 60 1263-1308 | No LGE Normal na-
overload tive T1 with-
LVH (aortic out
valve dis- replacement
ease) fibrosis
Hypertrophic | 24—-26 mm 54 1357-1451 Patchy non- | Elevated na-
cardiomyo- ischemic tive T1 with
pathy LGE at the characteris-
RV insertion | tic non-is-
points with chemic
additional is- | fibrosis pat-
chemic scar | tern
Discussion

Although all patients initially presented with
LVH, multiparametric CMR demonstrated
unique disease-specific imaging signatures.
Diffuse subendocardial LGE with markedly ele-
vated native T1 supported cardiac amyloidosis,
whereas low native T1 and focal inferolateral fi-
brosis suggested mitochondrial cardiomyopa-
thy. Absence of LGE and near-normal tissue
characterization favored pressure-overload re-
modeling, while asymmetric hypertrophy with
RV insertion-point fibrosis was characteristic of
hypertrophic cardiomyopathy. These findings il-
lustrate the importance of integrating morphol-
ogy with tissue characterization rather than
relying solely on wall thickness.

Conclusion

Multiparametric CMR is a comprehensive non-
invasive imaging technique for the etiological
evaluation of left ventricular hypertrophy. By
combining ventricular morphology with myocar-
dial tissue characterization, it enables accurate
differentiation of diverse LVH phenotypes and
facilitates
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EXUDATIVE-CONSTRICTIVE PERICARDITIS ASSOCIATED WITH
ESOPHAGEAL CARCINOMA: A RARE CAUSE OF DYSPNEA WITH
PNEUMOPERICARDIUM

Anar Karimkhanov '; Shahana Alasgarli'; Matin Hadizada?, Gulay Mammadova'

1 Yeni Klinika, Cardiology Department, 2 Cardiovascular surgery department
anarkerimxanov7000@gmail.com

ABSTRACT

Exudative-constrictive pericarditis is an uncommon pericardial syndrome in which pericardial ef-
fusion coexists with a non-compliant, thickened pericardium, producing a hybrid hemodynamic
picture that combines features of tamponade and constriction. Malignancy-related pericardial dis-
ease is well recognized, but an exudative-constrictive process arising in association with esoph-
ageal carcinoma, together with radiologic evidence of pneumopericardium, is exceedingly rare
and raises the possibility of direct tumor invasion or an esophago-pericardial fistula. We report
the case of a 73-year-old woman with a two-year history of esophageal carcinoma treated with
esophageal stenting who presented with progressive exertional dyspnea and clinical signs of
pericardial constriction. Physical examination, laboratory testing, echocardiography, and cardiac
magnetic resonance imaging established the diagnosis of exudative-constrictive pericarditis with
an associated septal bounce, while chest computed tomography additionally demonstrated intra-
pericardial air. The patient was managed with a multidisciplinary medical and surgical approach,
including pericardiectomy, coordinated with the oncology team. The case highlights the diagnos-
tic value of multimodality imaging and a systematic clinical work-up in unmasking a rare, poten-
tially life-threatening cause of dyspnea in a patient with known esophageal malignancy.

Keywords: exudative-constrictive pericarditis, esophageal carcinoma, pneumopericardium, sep-
tal bounce, pulsus paradoxus, pericardiectomy

Introduction

Pericardial disease encompasses a broad
spectrum of conditions with heterogeneous eti-
ologies, and it can occasionally present with un-
usual or overlapping phenotypes. Exudative-
constrictive pericarditis is one such hybrid en-
tity, characterized simultaneously by pericardial
fluid accumulation and by a stiffened, poorly
compliant pericardium that impairs diastolic fill-
ing [1,2]. This combination poses particular di-
agnostic and therapeutic challenges, since the
coexistence of effusive and constrictive physiol-
ogy can mask or mimic other cardiac and non-
cardiac conditions [3].

When exudative-constrictive pericarditis de-
velops in the setting of malignancy, it is even
less common, and its occurrence in association
with esophageal carcinoma is rarely reported
[4]. Esophageal cancer may involve the pericar-
dium either through direct local invasion or
through the formation of an esophago-pericar-
dial fistula, both of which can result in constric-
tive remodeling of the pericardium [6-9]. The
additional finding of intrapericardial air is highly
atypical and should prompt consideration of a
communicating tract between the esophagus
and the pericardial space or of another super-
imposed pathological process [6,7,10]. We pre-
sent a case that is notable both for its rare
oncologic etiology and for the unusual clinical
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and imaging findings that guided its diagnosis
and management.

Case report

A 73-year-old woman with a two-year history of
esophageal carcinoma, previously managed
with endoscopic esophageal stent placement
and maintained under regular oncologic follow-
up, presented to the cardiology outpatient clinic
with progressively worsening dyspnea and a
sensation of choking. Symptoms were most
pronounced during physical exertion, although
they were also reported at rest in some epi-
sodes.

Physical examination

On presentation, the patient was hypotensive
(blood pressure 90/70 mmHg), with a regular
pulse of 93 beats per minute, oxygen saturation
of 94% on room air, a temperature of 37.0 °C,
and a respiratory rate of 19 breaths per minute.
General inspection revealed jugular venous dis-
tension, peripheral edema, and pallor with gen-
eralized weakness. Palpation demonstrated
hepatomegaly and epigastric tenderness. Per-
cussion disclosed widened cardiac dullness to-
gether with findings suggestive of pleural
effusion. On auscultation, heart sounds were
muffled without a pericardial friction rub, and bi-
lateral basal crackles were present.

The clinical picture was notable for Beck's
triad — hypotension, jugular venous distension,
and muffled heart sounds — together with a
positive Kussmaul's sign (a paradoxical rise in
jugular venous pressure on inspiration, charac-
teristic of constrictive pericarditis) and pulsus
paradoxus exceeding 10 mmHg [11]. These
findings, taken together, were highly suggestive
of a pericardial process with a constrictive com-
ponent and prompted urgent further cardiac
evaluation.

Initial electrocardiographic and laboratory
evaluation

The initial electrocardiogram demonstrated ST-
segment elevation in several leads, which ini-
tially raised concern for an acute coronary syn-
drome. However, the overall clinical picture and
subsequent investigations, including a negative
troponin, were not consistent with acute
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myocardial ischemia, and coronary angi-
ography was undertaken to exclude significant
obstructive coronary artery disease as the
driver of the presentation.

Picture 1: ST-segment elevation in several
leads on the ECG
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Picture 2: Transthoracic echocardiography
demonstrating pericardial effusion and sep-
tal bounce.

Laboratory investigations are summarized in
Table 1. Leukocytosis and a markedly elevated
C-reactive protein indicated an active inflamma-
tory process involving the pericardium, while a
negative troponin argued against acute myocar-
dial infarction and supported a pericardial origin
for the electrocardiographic changes. NT-
proBNP was substantially elevated, consistent
with the hemodynamic burden imposed by per-
icardial constriction, and normocytic anemia
was attributed to anemia of chronic disease in
the context of the underlying malignancy.

Table 1. Laboratory findings on admission.

Parameter Result Reference
range

Leukocyte 17.16 % 4.5-11.0 x

count 10°/L 1 10°/L

Hemoglobin 9.3 g/dL | 12.0-16.0 g/dL
!

Platelet count 380 x 150-400 x
10°%/L 10°%/L
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Parameter Result Reference
range

C-reactive pro- | 193 mg/L | < 5.0 mg/L

tein 1

Creatinine 1.1 0.6—-1.2 mg/dL
mg/dL

AST / ALT 38 /41 <40/<56 U/L
uU/L

INR 1.09 0.8-1.2

Troponin Negative | Negative

NT-proBNP 1623 <125 pg/mL
pg/mL 1

Diagnostic workup

Transthoracic echocardiography identified an
exudative-type pericardial effusion surrounding
the posterior and lateral walls of the heart, to-
gether with paradoxical interventricular septal
motion — a septal bounce — a finding that in-
creased suspicion for an underlying constrictive
pericardial process.

To further characterize the pericardial pa-
thology, cardiac magnetic resonance imaging
was performed, which confirmed the diagnosis
of constrictive pericardial disease, demonstrat-
ing pericardial thickening together with concom-
itant effusion and fibrotic change. Chest
computed tomography, obtained earlier in the
diagnostic pathway, had already revealed the
presence of air within the pericardial space.
This finding of pneumopericardium was consid-
ered highly atypical and raised concern for a
pathological communication between the
esophagus and the pericardium, or for direct tu-
moral invasion of the pericardial space; other
rare underlying mechanisms were also consid-
ered.

Integration of the clinical history, physical
examination, laboratory results, echocardio-
graphic findings, cardiac MRI, and CT imaging
supported a diagnosis of exudative-constrictive
pericarditis related to esophageal carcinoma.
The case illustrated that no single imaging mo-
dality was sulfficient in isolation, and that an ac-
curate diagnosis was only reached through the

(2025) 02:08
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combined, stepwise use of electrocardiography,
echocardiography, CT, and cardiac MRI.

Picture 3: Chest computed tomography
demonstrating intrapericardial air (pneu-
mopericardium).

Diagnosis and management

The final diagnosis was exudative-constrictive
pericarditis related to esophageal carcinoma.
Initial medical management targeted the inflam-
matory pericardial process and its hemody-
namic and infectious complications. This
included colchicine (1 g once daily) and ibu-
profen (400 mg three times daily) for anti-inflam-
matory control of the pericarditis, together with
pantoprazole (40 mg once daily) for gastric pro-
tection. Empiric intravenous antibiotic therapy
was started with vancomycin (1 g once daily)
from day 1 to day 4, after which therapy was
switched to teicoplanin (400 mg once daily)
based on clinical assessment. Rate control was
achieved with metoprolol (25 mg twice daily),
and volume status was managed with furo-
semide (20 mg three times daily) and spirono-
lactone (25 mg once daily), while enoxaparin
(0.6 mL twice daily) was administered for throm-
boprophylaxis.

Given the constrictive component of the dis-
ease and the underlying malignant etiology, a
multidisciplinary approach was adopted, includ-
ing consultation with cardiothoracic surgery, co-
ordinated with the patient's oncology team, in
line with current recommendations for the man-
agement of pericardial disease [1]. Surgical
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pericardiectomy (pericardial stripping) was per-
formed as the definitive intervention to relieve
pericardial constriction and restore hemody-
namic function [1,5]. Postoperative echocardi-
ography demonstrated resolution of the
pericardial effusion and improvement in the pa-
tient's hemodynamic status, with corresponding
clinical improvement in dyspnea.

Picture 4: Pericardial mass removed after
pericardiectomy

Discussion

Exudative-constrictive pericarditis is a rare and
diagnostically challenging pericardial syndrome
[2,3]. Its occurrence in the setting of malig-
nancy, and specifically in association with
esophageal carcinoma, is even less frequently
described in the literature [4,5]. In the present
case, the simultaneous presence of pericardial
fluid accumulation and constrictive physiology
— supported by classic bedside findings includ-
ing Beck's triad, Kussmaul's sign, and pulsus
paradoxus — reflects the complexity of the un-
derlying disease process and underscores the
continued diagnostic value of careful physical
examination even in the era of advanced imag-
ing [11].

The detection of intrapericardial air consti-
tutes one of the most unusual aspects of this
case. Such a finding suggests either the pres-
ence of an esophago-pericardial fistula or inva-
sive tumoral extension into the pericardial
space, both of which have previously been
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reported as rare complications of esophageal
and gastroesophageal junction malignancy, in-
cluding in association with esophageal stenting
[6-10]. In scenarios such as this, an accurate di-
agnosis is rarely achievable with a single imag-
ing modality; rather, it requires the combined
use of several complementary techniques, in-
cluding echocardiography, cardiac MRI, and
CT, alongside a systematic laboratory work-up
to exclude alternative or concurrent processes
such as acute coronary syndrome or infection.

This case illustrates that nonspecific symp-
toms such as dyspnea and chest discomfort
may conceal rare but potentially life-threatening
pathology, particularly in oncologic patients. In
this population, such symptoms warrant broad
diagnostic consideration rather than attribution
to more common causes alone. Surgical man-
agement, specifically pericardiectomy, plays a
central therapeutic role in relieving constrictive
physiology and improving hemodynamic status
in affected patients, and outcomes are opti-
mized when medical therapy, surgical interven-
tion, and oncologic care are coordinated within
a multidisciplinary framework [1,5].

Conclusions

This case underscores the importance of con-
sidering exudative-constrictive pericarditis as a
rare but serious complication of malignancy, in-
cluding esophageal carcinoma. The identifica-
tion of pneumopericardium in this context
should prompt evaluation for an esophago-per-
icardial fistula or direct tumor invasion. A sys-
tematic clinical evaluation — combining careful
bedside examination for signs of pericardial
constriction, targeted laboratory testing, and
multimodality cardiac imaging — is essential for
establishing an accurate diagnosis in such com-
plex presentations, and early multidisciplinary
involvement, including cardiothoracic surgery
and oncology, is important for guiding definitive
management.

Figure Legend

Figure Figure 2: Chest computed tomography
demonstrating intrapericardial air (pneumoperi-
cardium).
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Figure 3: Cardiac magnetic resonance im-
aging confirming exudative-constrictive
pericarditis.

Learning points

e In oncology patients, nonspecific symp-
toms such as dyspnea and chest dis-
comfort should be evaluated broadly,
since they may conceal rare but life-
threatening pericardial pathology such
as exudative-constrictive pericarditis.

e Classic bedside signs of pericardial con-
striction — Beck's triad, Kussmaul's
sign, and pulsus paradoxus — retain im-
portant diagnostic value and should
prompt urgent further cardiac evalua-
tion.

e Intrapericardial air is an unusual finding
that should raise suspicion for an esoph-
ago-pericardial fistula or direct tumor in-
vasion, and warrants prompt further
evaluation.

e Multimodality imaging — echocardiog-
raphy, cardiac MRI, and CT — together
with laboratory work-up, plays a central
role in establishing the diagnosis in com-
plex pericardial presentations of this
kind.

e Management is optimized through a
multidisciplinary approach combining
targeted medical therapy, pericardiec-
tomy, and coordinated oncologic care.
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ABSTRACT

Background. Lupus myocarditis is a rare but potentially life-threatening manifestation of sys-
temic lupus erythematosus (SLE). Because its clinical presentation is nonspecific, early diagnosis
remains challenging and requires a high index of suspicion. Cardiac magnetic resonance imaging
(CMR) has become an important non-invasive modality for detecting myocardial inflammation.

Case presentation. We report two female patients with lupus myocarditis who presented with
new-onset heart failure. The first patient was a 21-year-old woman admitted with progressive
dyspnea, lower extremity edema, and fever. The second patient was a 65-year-old woman pre-
senting with worsening dyspnea, generalized weakness, edema, and oliguria.

Transthoracic echocardiography demonstrated reduced left ventricular ejection fraction and
global hypokinesia in both patients. CMR revealed diffuse myocardial edema with nonischemic
late gadolinium enhancement, confirming the diagnosis of lupus myocarditis. Both patients re-
ceived immunosuppressive therapy together with guideline-directed heart failure treatment.
Three months later, both patients demonstrated significant clinical improvement with recovery of
left ventricular systolic function.

Conclusion. These cases emphasize the importance of considering lupus myocarditis in SLE
patients presenting with new-onset heart failure and highlight the diagnostic value of CMR for
early diagnosis and treatment monitoring.

Keywords: Systemic lupus erythematosus, lupus myocarditis, cardiac magnetic resonance im-
aging, heart failure, SLE

Case Report

Case 1

A 21-year-old woman was admitted to our clinic
with a one-month history of progressive fatigue,
generalized weakness, exertional dyspnea,
lower extremity edema, cough, and intermittent
fever (37—-38°C). Her medical history was signif-
icant for hypothyroidism. On admission, blood
pressure was 120/78 mmHg, heart rate 114
beats/min, respiratory rate 28 breaths/min, and
body temperature 36.5°C. Physical examination
revealed muffled heart sounds and diminished
vesicular breath sounds on lung auscultation.

Laboratory investigations demonstrated se-
rum creatinine of 1.02 mg/dL, hyperkalemia
(6.32 mmol/L), positive antinuclear antibodies,
elevated anti-double stranded DNA antibodies
(466 IU/mL), decreased complement C3 and C4
levels, and markedly elevated NT-proBNP
(20,840 pg/mL). Cardiac troponin was negative.

Electrocardiography showed sinus tachy-
cardia (Figure 1).
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Figure 1. Electrocardiogram.
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Transthoracic echocardiography demonstrated
a left ventricular ejection fraction (LVEF) of 45%
with global hypokinesia, moderate mitral and tri-
cuspid regurgitation, pulmonary artery systolic
pressure of 65 mmHg, and minimal pericardial
effusion (Figure 2).

Figure 2. Transthoracic echocardiogram

Cardiac magnetic resonance imaging revealed
mildly reduced left ventricular systolic function
(LVEF 46%), diffuse myocardial edema, non-is-
chemic late gadolinium enhancement, minimal
pericardial effusion, and right pleural effusion,
consistent with acute lupus peri-myocarditis
(Figure 3).

Figure 3. Cardiac magnetic resonans imag-

ing.

The patient received intravenous methylpredni-
solone followed by gradual dose reduction, to-
gether with guideline-directed heart failure
therapy including sacubitril/valsartan, bisopro-
lol, spironolactone, and diuretics. At three-
month follow-up, symptoms resolved com-
pletely. Echocardiography demonstrated recov-
ery of left ventricular systolic function (LVEF
55%), normalization of pulmonary artery
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pressure, and marked reduction of valvular re-
gurgitation (Figure 4).

Figure 4. Echocardiographic imaging after
treatment

Case 2

A 65-year-old woman presented with general-
ized weakness, worsening dyspnea, fever, oli-
guria, dysuria, and bilateral lower limb edema.
Symptoms had started approximately six
months earlier and had markedly worsened dur-
ing the previous five days. Her medical history
included arterial hypertension and hypothyroid-
ism.

On admission, blood pressure was 200/118
mmHg, heart rate 105 beats/min, respiratory
rate 20 breaths/min, and oxygen saturation was
100% on room air. Physical examination re-
vealed muffled heart sounds and diminished
breath sounds bilaterally.

Laboratory testing demonstrated positive
ANA, elevated anti-dsDNA antibodies (79.6 1U/
mL), positive direct and indirect Coombs tests,
elevated NT-proBNP (34,118 pg/mL), and pos-
itive cardiac troponin.

Electrocardiography revealed sinus tachy-
cardia (Figure 5).
Figure 5. Electrocardiogram
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nesia with LVEF of 45%, left ventricular dilata-
tion, moderate pulmonary hypertension (SPAP
50 mmHg), moderate-to-severe mitral regurgi-
tation, mild aortic regurgitation, moderate tricus-
pid regurgitation, and minimal pericardial
effusion (Figure 6).
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Figure 6. Transthoracic echocardiogram
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Cardiac magnetic resonance imaging showed
diffuse myocardial edema, impaired left ventric-
ular systolic function, biatrial enlargement, se-
vere mitral regurgitation, and nonischemic late
gadolinium enhancement compatible with ac-
tive lupus myocarditis (Figure 7).

Figure 7. Cardiac magnetic resonance im-
aging.

The patient was treated with pulse-dose
methylprednisolone followed by oral corticoster-
oids, cyclophosphamide, hydroxychloroquine,
and optimized heart failure therapy, including

sacubitril/valsartan, empagliflozin, bisoprolol,
and antihypertensive medication. At the three-
month follow-up, the patient's symptoms had
significantly improved, LVEF increased to 55%,
pulmonary artery pressure decreased to 30
mmHg, and valvular regurgitation was substan-
tially reduced (Firuge 8).

Figure 8. Echocardiographic imaging after

treatment

Discussion

Lupus myocarditis is an uncommon but serious
manifestation of systemic lupus erythematosus
(SLE), with clinically apparent disease reported
in approximately 3-9% of patients, although
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autopsy studies suggest a substantially higher
prevalence due to frequent subclinical myocar-
dial involvement [6,8].

Early diagnosis remains challenging be-
cause symptoms are nonspecific and may
mimic other causes of heart failure, including vi-
ral myocarditis, ischemic cardiomyopathy, hy-
pertensive heart disease, and stress-induced
cardiomyopathy [1,6].

Both patients presented in this report devel-
oped new-onset heart failure accompanied by
impaired left ventricular systolic function and
global hypokinesia on transthoracic echocardi-
ography. These findings raised suspicion of my-
ocarditis; however, echocardiography alone
cannot reliably distinguish lupus myocarditis
from other causes of non-ischemic cardiomyo-
pathy [3,7]. Cardiac magnetic resonance imag-
ing (CMR) therefore played a decisive role in
confirming the diagnosis by demonstrating my-
ocardial edema and nonischemic late gadolin-
ium enhancement, findings consistent with
active myocardial inflammation.

An interesting finding in our cases was the
difference in cardiac biomarker profile. The
younger patient had markedly elevated NT-
proBNP despite negative troponin levels,
whereas the older patient demonstrated eleva-
tion of both NT-proBNP and cardiac troponin.
Previous studies have shown that cardiac tro-
ponin may remain normal in lupus myocarditis
despite active myocardial inflammation,
whereas NT-proBNP more consistently reflects
ventricular dysfunction and heart failure sever-
ity. Therefore, a normal troponin level should
not exclude the diagnosis in patients with com-
patible clinical findings.

Both patients responded favorably to high-
dose corticosteroid therapy combined with
guideline-directed medical therapy for heart fail-
ure. Recovery of left ventricular systolic function
and improvement of clinical symptoms were ob-
served within three months. These findings sup-
port previous reports demonstrating that early
recognition and prompt immunosuppressive
treatment may reverse myocardial dysfunction
and improve prognosis [4].

Our case series highlights the complemen-
tary role of multimodality imaging in lupus
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myocarditis. Echocardiography remains the
first-line imaging modality for evaluating ventric-
ular function, valvular abnormalities, pulmonary
hypertension, and pericardial effusion. How-
ever, CMR provides superior tissue characteri-
zation, allowing detection of myocardial edema
and fibrosis without the need for invasive proce-
dures. Endomyocardial biopsy remains the his-
topathological gold standard but is rarely
performed because of its invasive nature, lim-
ited sensitivity due to patchy myocardial in-
volvement, and potential complications [2,5].

These two cases emphasize that lupus myocar-
ditis should always be considered in patients
with SLE presenting with unexplained heart fail-
ure, even when cardiac biomarkers are not uni-
formly elevated. Early CMR evaluation together
with prompt initiation of immunosuppressive
and heart failure therapy may result in complete
or near-complete recovery of cardiac function

Conclusions

Lupus myocarditis is a rare but potentially life-
threatening manifestation of systemic lupus er-
ythematosus that requires early recognition and
prompt treatment. In patients presenting with
new-onset heart failure, especially in the pres-
ence of active autoimmune disease, lupus my-
ocarditis should be included in the differential
diagnosis. Cardiac magnetic resonance imag-
ing represents a valuable non-invasive diagnos-
tic tool for confirming myocardial inflammation
and guiding clinical management. Early immu-
nosuppressive therapy combined with guide-
line-directed heart failure treatment may lead to
significant recovery of left ventricular function
and favorable clinical outcomes.
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ABSTRACT

Infective endocarditis is a serious disease characterized by infectious involvement of the cardiac
valves and adjacent structures. One rare but serious complication is destruction of the fibrous
tissue located between the mitral and aortic valves. Infectious involvement of this region can
result in perforation, abscess formation, or pseudoaneurysm, which carries a high risk of mortal-
ity. Early diagnosis and timely surgical intervention play an important role in patient prognosis.
The present case is notable for infectious involvement of this rare anatomical region together with
the simultaneous detection of multiple structural complications.

Keywords: infective endocarditis, mitral-aortic intervalvular fibrosa, pseudoaneurysm

Case report:

A 70-year-old male patient presented to the car-
diology outpatient clinic with complaints of dysp-
nea, a choking sensation, and nausea. His
history revealed that he had undergone ascend-
ing aortic stent grafting in 2019. Over the pre-
ceding weeks, exertional dyspnea had
gradually worsened, beginning to limit his daily
activities.

ECG revealed no significant pathological
changes. Transthoracic echocardiography
showed normal left ventricular systolic function.
However, suspicious masses raising concern
for vegetations were observed at both the mitral
and aortic valve level . Transesophageal echo-
cardiography (TEE) was performed for further
evaluation.

TEE revealed severe mitral and aortic valve
regurgitation. In addition, a perforation was
identified in the fibrous area between the ante-
rior mitral leaflet and the aortic root, with an as-
sociated pseudoaneurysm in this region. The
images demonstrated that the infectious pro-
cess had extended beyond the Vvalves,

producing destructive changes in the surround-
ing tissue (Picture 1 and 2).

Blood cultures grew Staphylococcus au-
reus. Based on the combined clinical, microbio-
logical, and imaging findings, the patient was
diagnosed with infective endocarditis of the mi-
tral-aortic intervalvular fibrosa.

A multidisciplinary heart-team consultation,
including cardiac surgeons, cardiologists, and
other specialists, determined that the patient
had high-risk structural complications. The de-
cision was made to proceed with surgical mitral
and aortic valve replacement, together with re-
construction of the perforated area and repair of
the pseudoaneurysm.

Picture 1. Perforation in intervalvular fi-
brosa.
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Picture 2. Color doppler imaging of severe
mitral regurgitation and intervelvular fi-
brosa perforation

Discussion:

Infective endocarditis involving the mitral-aortic
intervalvular fibrosa is considered one of the
rarest yet most dangerous complications of the
disease'. Because this anatomical region lies in
close proximity to the wvalvular structures,
spread of infection can rapidly produce destruc-
tive changes. In particular, the development of
perforation and pseudoaneurysm can deepen
hemodynamic disturbance and accelerate the
progression of heart failure?.

A notable feature of this case is that, despite
the absence of significant abnormalities on ini-
tial evaluation, transesophageal echocardiog-
raphy revealed life-threatening structural
damage®. This finding underscores the im-
portance of more detailed imaging modalities in
patients with suspected infective endocardi-
tis*S.

Infective endocarditis caused by Staphylo-
coccus aureus is characterized by high viru-
lence and can lead to extensive tissue
destruction within a short period. In such cases,
early surgical intervention alongside antibiotic
therapy has a significant impact on patient sur-
vival 87

Conclusions

This case highlights that infective endocarditis
of the mitral-aortic intervalvular fibrosa, alt-
hough rare, can give rise to life-threatening
complications such as perforation and pseudo-
aneurysm. Even when initial investigations are
unremarkable, clinicians should pursue more
detailed imaging in patients with ongoing suspi-
cion of infective endocarditis. Given the aggres-
sive course typical of Staphylococcus aureus
infection, early surgical assessment is essential
for optimal outcomes.
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Learning points:

1. Although infective involvement of the mitral-
aortic intervalvular fibrosa is rare, it can lead
to life-threatening complications such as
perforation and pseudoaneurysm.

2. Even when initial investigations are normal,
more detailed imaging techniques should be
used in patients with persistent suspicion of
infective endocarditis.

3. Because Staphylococcus aureus-related in-
fective endocarditis has a rapidly destructive
course, early surgical evaluation is essen-
tial.

References

1. Claros Ruiz JA, Larrubia Valle JI, Gonzalez
Gonzalez AM, Gaitan Roman D, Vivancos
Delgado R. Pseudoaneurysm of the mitral-
aortic intervalvular fibrosa and mitral valve
perforation as a complication of infective en-
docarditis: a case report and literature re-
view. FEur Heart J Case Rep.
2025;9(10):ytaf458

2. Sudhakar S, Sewani A, Agrawal M, Uretsky
BF. Pseudoaneurysm of the mitral-aortic in-
tervalvular fibrosa (MAIVF): a comprehen-
sive review. J Am Soc Echocardiogr.
2010;23(10):1009-1018. doi:10.1016/
j-echo.2010.07.015

3. Sahan E, GiUl M, Sahan S, Sékmen E, Guray
YA, Tifekgioglu O. Pseudoaneurysm of the
mitral-aortic intervalvular fibrosa. A new
comprehensive review. Herz.
2015;40(Suppl 2):182-189.

4. Xie M, Li Y, Cheng TO, Wang X, Lu Q, He L,
Fu M. Pseudoaneurysm of the mitral-aortic
intervalvular  fibrosa. Int J Cardiol.
2013;166(1):2-7. doi:10.1016/
jjcard.2012.03.004

5. Kothari SS, Thatai D, Wasir HS. Pseudoan-
eurysm of mitral-aortic intervalvular fibrosa
in aortic valve endocarditis: transoesopha-
geal echocardiographic diagnosis. Indian
Heart J. 1997;49(1):85-86.

6. Varga A, Tilea |, Tatar CM, lancu DG, Jiga
MA, Dumbrava RA, Pop M, Suciu H. Native
aortic valve endocarditis complicated by



dliyeva F., 9lasgarli §., Hadizada M., Memmadova G. AKJ Jurnal (2025) 02:10 Azarbaycan Kardiologiya Jurnali 2025

splenic infarction and giant mitral-aortic in-
tervalvular fibrosa pseudoaneurysm—a
case report and brief review of the literature.
Diagnostics (Basel). 2021;11(2):251.
doi:10.3390/diagnostics11020251

7. Nakata K, Moriyama S, Takaki J, Takeo M,
Doi H, Matsumura T, Fukui T. Pseudoaneu-
rysm of mitral-aortic intervalvular fibrosa
with rupture: a case report. Surg Case Rep.
2023;9(1):205.  doi:10.1186/s40792-023-
01789-3

59



Muslliflarin nazarina! / Information for authors!

AKJ-da (Azerbaycan Kardiologiya Jurnali) derc olunan har bir slyazma, Tibb Jurnallari Redaktorlari Beynalxalg
Komitasi (ICMJE) — http://www.icmje.org tarafindan hazirlan-mig "Biotibbi Jurnallarda Vahid Telabler: tibbi pub-
likasiyalarin hazirlanmasi ve redakte olunmasi" tévsiyyasina asaslanir.

I. Publikasiya Ugln talebler ©lyazmalar gdndarildikden sonra bitin musllifler “Publikasiya sertleri” (elmi
cavabdehlik (musalliflik), ekskluziv publikasiyalar, maraqlar konflikti va mualliflik hiiququ) formasini imzala-
malidirlar.

A. EImi cavabdehlik (maalliflik) Slyazmalar teqdim olundugdan sonra slyazmada istirak etmig muslliflarin her
biri eyni talab ve hliiquga malik olmalidirlar: malumatlarin dizayn ve konsepsiyasinin hazirlanmasi ve ya analiz
va interpretasiya olunmasi, alyazmanin asaslandiriimasinda intelektual qurulusun yoxlaniimasi, publikasiya
Ucln alyazmanin son variantinin hazirlanmasi ve tesdiglenmasinda istirak. Msallif istiraki limiti 6 naferdir. 9gar
daha cox istirakgi varsa, hansi ki amakleri olub, onlar “Tagakkdrler” bélmasinda qeyd olunmalidirlar.

B. Ekskluziv publikasiya Musllifler tesdiq etmalidirlar ki:

1. elyazma basqa nasriyyatda publikasiya Ugin nazardan kegirilmir,
2. avvaller heg bir yerda nasr olunmayib,

3. elmi toplantilarda mizakirs olunub, amma nasr olunmayib,

4. butin masllifler materiali oxuyub va tasdiglayibler: muallif(ler) slyazmaya teqdim olunan materiallara gére
masuliyyat dasiyirlar.

Oger elyazma dissertasiya isinin bir hissesidirse, o zaman taqribi olaraq mudafienin vaxti geyd olunmalidir
(ayn bir formada geyd olunmahdir).

C. Maraglar konflikti / Maliyysloesdirma Musllifler slyazma hazirliglari zamani onlara gdsterilon maliyys
dastayinin hansi organ terafinden oldugunu yazil sakilda bildirmalidirler.

D. Muslliflik hiququ Slyazma yazili ve elektron sakilde AKJ-ya (Azerbaycan Kardiologiya Jurnali) teqdim
olundugdan sonra muslliflik hiququ AKJ-ya aid olunur.

Il. Baxis (resenziya), duizslis, nasriyyata hazirliq Bir qayda olaraq slyazmalar iki ve daha artiq ekspertkonsultan
tarafindan yoxlanilir. Birinci baxis prosesi 6 (alti) — 12 (on iki) hafte davam edir, diizalise alave vaxt sarf olunur.

A. Redakts (Duzslis) Butlin slyazmalar publikasiya Gglin jurnal stiline uygun olaraq redakts olunur ve musllife
tasdiq tgun gondarilir. MUsllifler onlarin materiallarinda olan dayisikliklors gére masuliyyat dasiyirlar.

B. Mulkiyyst Butun daxil olan slyazmalar Azarbaycan Kardiologiya Jurnalinin daimi milkiyyati hesab olunur
va icragl redaktorun yazil icazasi olmadan heg yerda nasr olunmaqg hiququ yoxdur.

C. Neasr ©lyazma nasr olundugdan sonra bir qayda olaraq muallifa 1 (bir) nlisxe géndarilir, bu ham ¢ap, ham
da PDF formatinda ola bilar.

lll. Slyazmalarin elektron hazirlanmasi Slyazmalar Microsoft Word formatinda hazirlanmalidirlar ve
Azarbaycan, ingilis, rus dillerinde gabul olunurlar. Homin sanadds ardicilliq belse olmalidir: titul sehifs, abstrakt
[ agar s6zlar, matn, minnatdarliq, adabiyyat siyahisi, cadval va sakiller.

A. Titul sehife Titul sshifesinda olmalidir:
1. 20 s6zden az olmagla lakonik informativ maqale bashgi (qisaldilmadan),
2. har bir misllifin tam adi ve elmi deracasi (maksimum 2 elmi daraca),

3. har bir muallif tarafinden elmi isin gorildliyl ve alyazmanin hazirlandigi miassisenin, sébanin dagiq tUnvani
gOsterilmalidir,

4. avadanliq, grant, derman vasitaleri destak manbalari,
5. secilmis mualliflardan birinin pogt Gnvani (po¢t indeksi olmagqla), telefon/faks némrasi va e-mail Gnvani.

B. Abstrakt va agar sozler 2-ci hissa 250 s6zdan artiq olmamagqla abstrakt yazilir. Strukturlu Abstrakt ibaratdir:
maqgsad, material ve Usullar, asas naticalar, son natice. Struktursuz abstraktlar — isin tesviri ve agar sézlerden
ibarat olur. Abstrakt altindan 3-dan 10-a gadar olmagla agar sézlar ve ya s6z birlagmalari yaziimaldir.

C. Matn (mazmun va Uslub) Musahidali va eksperimental hazirlanmis asash elmi isler strukturlu olmalidir:
Girig, Material (Pasiyentlar) va Usullar, asas naticalar, mizakiraler, son natice. Digar elmi is olmayan yazilar
struktursuz ola bilarler.
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Matnda ragamlar daqiqlikle gosterilmalidir, mas: 137 pasiyentdan 87-si (63.5%). Cumlaler reqemle baslama-
malidir. Sakil ve cadvaellerde olan yazilarin matnds takrarlanmasi qadagandir. Matnds yalniz standart dlgi
vahidlarinin qgisaldiimis istifadasi oluna biler.

D. Minnatdarliq Bu hissada mualliflik hiiququ olmayan, amma slyazmada kémakliyi keganlar qeyd olunurlar.
Bunlar texniki destak, matn hazirlayan kémakgilar, séba mudiri, mumi dastek temin edanler, material ve
maliyya dastayi veranler ola bilerler. 8lyazmada istiraki olan muslliflik hiiququ olmayanlari “kliniki tadqigatgilar”
va ya “tadqigat istirakgilar” teqdim etmak olar. Onlarin funksiyasi “elmi konsultant”, “tadqgigatin magsadini kritik

dayerlandiran”, “mealumat toplayan”, “tadqigatda istirak edan pasiyentlerin mialicasinds istirakgilar” seklinda
gostarile biler.

E. &daebiyyatlar istifade olunan orijinal manbaler bu hissads qeyd olunur. 8debiyyat istinad manbalari ardicilligi
alyazmada istifada olunan istinad manbalari ardicilidi ile geyd olunur. Matnda olan istinad manbaleri ardicil
olaraq kvadrat méterizada [1] bu sakilde ndmralenmalidir. Har bir istinad manbasi yeni satrde yazilmalidir.
Matnin hazirlanmasinda istifads olunan bitin sanadler istinad manbayi kimi adabiyyat siyahisina salinmalidir.

istinadlar jurnallardan olduqgda, edebiyyat siyahisinda melumatlar bu ardicilligla geyd olunmalidir: Familiya ve
muslliflarin bag harfleri, menbanin adlandiriimasi, il, tom, némra, sahifeler (bagslanmasibitmasi).

istinadlar toplu ve kitablardan oldugda, bu formada adebiyyat siyahisina yazilmaldir: Familiya ve musalliflerin
bas harfleri, matnin adi, toplunun\kitabin adi, nagriyyatin yeri, nagr ili, sehifslaer (baslanmasi-bitmasi).

Matnda yerlasdirilon cadval va sakiller ndmralenmali ve mivafiq olarag matnda regemls istinad gostarilmalidir.

Muslliflerin adlari 7 nafar gobstarila biler, 7-dan artiq oldugda azerbaycan dilinde “ve b.”, rus dilinda “i dr.”,
ingilisce “et al” formasinda geyd olunmalidir. Siyahidaki adabiyyatlarin dogruluuna masuliyyati yalniz
musllif(ler) dasiyir.

Siyahinin  formatt Umummilli Tibbi Kitabxana (National Library www.nlm.nih.gov/bsd/uniform_require-
ments.html) formatina uygundur. of Medicine (NLM)

NUmunaler:

1. Standard Jurnal Magale Maybaum S, Mancini D, Xydas S, Starling RC, Aaronson K, Pagani FD, et al.
Cardiac improvement during mechanical circulatory support: a prospective multicenter study of the LVAD
Working Group. Circulation 2007; 115(19): 2497-505.

2. Kitab bir ve daha artiqg muasllif oldugda (spesifik sahifalar geyd olunmagla) Angelini P. Coronary artery anom-
alies: A comprehensive approach. Baltimore: Lippincott Williams & Wilkins; 1999. p. 25-150.

3. Kitabdan har hansi fesil Denfield SW, Gajarski RJ, Towbin JA. Cardiomyopathies. In: Garson AJr, Bricker
JT, Fisher DJ, Neish SR, editors. The science and practice of pediatric cardiology. 2nd ed. Vol

3. Baltimore: Williams & Wilkins; 1998. p. 1851-83.

4. Internet Jurnal Maqala Panteghini M. Recommendations on use of biochemical markers in acute coronary
syndrome: IFCC proposals. eJIFCC 14. http://www.ifcc.org/ejifcc/vol14n02/1402062003014n.htm (28 May
2004)

F. Cadvaller, grafikler va sxemler Har bir cadval xususi sehifade ndmralanmis ve adlandiriimis sakilde yer-
lasdirilmalidir. $akil ve cadvallards yigcam ve vacib malumatlar yerlasdirila bilar. Bltlin reqgam, faiz ve naticeler
cadvellarde matndaki yazi ile uygun olaraq daqiq gbsterilmalidir. Lazim olduqda yazi qisaltmalari saklinda
g6sterilir vo qisaltmalar izahli formada cadval va sakillerin altinda dipnotda (xUsusi satir) alifba ardicilidi ile
geyd olunmalidir. Dipnotlar simvollarla geyd olunmalidir, masalan: *, ** va i. Har bir cadval ve sakil matndan
bos satir vasitasile ayriimalidir.

IV. Ragamsal gorintirahbaerliyi Azerbaycan Kardiologiya Jurnali standartlara uygun olan reqemsal goruntulari
gabul edir. Publikasiya G¢ln jurnalin taleblerine uygun reqemsal fayllar gebul olunur, aks taqdirde uygun olma-
yan fayllar gebul olunmayacaq. Standart gaydalara asagidakilar daxildir: Publikasiya Uc¢ln lazim olan
goruntulari lazim olan reng ¢alarini skan va ya dasda saxlamaq garakdir.

1. Fotografik goruntuler: fotogakillar, angiografiyalar, exokardiografiyalar RGB reng rejiminda skan olunub ya
dasda saxlaniimalidir, hatta gérintuler boz rangds ¢ap olunsalar bels.

2. Xatti géruntler: gertyoj, diagram, grafik ve ¢akilmis EKQ, EEQ boz rang rejiminda (grayscale mode) skan
olunub ya dasda saxlaniimalidir (ag-qara ve ya rangli rejimda olmaz). Fayllarin formati elektron gértntiler
ucln TIFF, EPS va Microsoft Office (Word, Excel, PowerPoint) olmalidir.

1. TIFF — fotogérintuler G¢lin maslahat goralir.
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2. EPS — Adobe lllustrator, SPSS, ChemDraw, CorelDraw, SigmaPlot ve i. programlarinda hazirlanmig strixli
goruntuler, grafikler Gglin maslahat gorulur.

3. Microsoft Office (Word, Excel, PowerPoint). Microsoft Office-de hazirlanmis grafik va illiistrasiyalar qabul
olunur. Qrafik va illustrasiyalar hazirlanmalidir:

* Ag-qara, rangsiz
« Bitiin rang calarlarindan istifade gadagandir; yalniz ag, gara ve boz galarlar istifade olunmalidir
* 3-6lcull grafikadan istifade olunmamaili
* Yalniz jurnal terefinden gabul olunan sriftlards istifade olunmahdir
4. Yasak sayilanlar:
* Veb-sehifalarden grafikler koglirtmak gadagandir (goriinti keyfiyyatindan asili olmayaq)
» GIF-fayllar nagra uygun galmir
* Noasrlerdan fotosakillar skan etmak (kd¢urtmak)
* TIFF si Microsoft Office Document Scanning programinda hazirlamaq gadagandir
D. Skanlasdirma (kéglirma)
1. Keyfiyyatli nasr G¢ln gdruntilar dizgun imkanlar ¢argivasinds skanlasdiril-malidir.
» Matnsiz ve ya gostaricisiz fotografik gérintiler: 300 dpi/ppi
» Matnli ve ya gostericili fotografik gortntular: 600 dpi/ppi
» Ag-gara xatti géruntiler: 1200 dpi/ppi
E. Sriftler Matnda asagidaki sriftlardan biri istifade oluna bilar:
» Times New Roman
* Arial
* Symbol
* Helvetica
* Adobe Garamond
* Univers LT

V. Maqalslerin kateqoriyasi ve xususi telablar Kliniki maqalsaler — Pasiyentler va heyvanlar lizerinde aparilan
kliniki tedgiqatlara asaslanir. Maqalanin hacmi 5000 s6za qader (adabiyyat siyahisi, sakil va cadvaller daxil
olmagla) ve maksimum 50 adabiyyat siyahisi olmaqgla. Maqalanin abstrakti strukturlu olmalidir.

Osas elmi maruzaler — genis profilli mitexassisler tarafindan hazirlanmis, epidemiologiya, patofiziologiya, di-
agnostik metodlari, mialica va profilaktikani 6zinda birlagdiran kliniki istigamatlenmis sarhlar sayilir. Magal-
anin hacmi 5000 s6z (edabiyyat siyahisi, sakil va cadvallar daxil olmaqgla) ve maksimum 50 adabiyyat siyahisi
olmagla. Abstrakt struktursuz (150 s6z maksimum) olmalidir.

Odabiyyatdan xulassaler — konkret bir sahayas istigamatlenmis naticalar. Magalenin hacmi 5000 s6z (aedabiyyat
siyahisi daxil olmadan) ve maksimum 50 adabiyyat siyahisi olmagla. Abstrakt struktursuz (150 s6z maksimum)
olmalidir.

Kliniki arasdirma — 6ziinda ¢atin diagnostik problemi hall etmayi, izah etmayi ve nadir kliniki vaziyyasti gostaren
gisa malumat. Magalenin hacmi maks 1500 s6z (adabiyyat siyahisi, sakil ve cadvaller daxil olmagla) ve 5
adabiyyat menbasi gostarilmakle, abstraktsiz.

Redaksiyadan — Magalanin hacmi maks 1500 s6z (adabiyyat siyahisi, sakil ve cedvaller daxil olmagla) ve
maksimum 15 adabiyyat manbasi gostarilmakle, struk-tursuz abstraktla.

Cariray — oxucunun urak-damar xasteliklerine aid tematik suallarina garsi melumatlar tamin etmak. Maqgalenin
hacmi maks 2500 s6z (adabiyyat siyahisi, sakil ve cadvaller daxil olmagla) ve maksimum 20 adabiyyat
manbasi gdstarilmakla.

VI. Malumatin yazil icazasi Muallifler alyazmalarda olan malumatlara cavabdehlik dagimaqlarini yazili maktub
soklinda redak-siyaya teqdim etmsalidirlar. Vo maktubda geyd olunmalidir:

+ Ovvallar publikasiya olunmus mate-riallar (misllif ve nasriyyatin kontakti)

VII. ©lyazmalarin control siyahisi
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1. Tam malumath maktub (ekskluziv publikasiya maktub formasi)
2. Olyazma
« Titul sshifs (bltun taqdimatlara aid olunur)
* Abstrakt (max 250 s6z) ve agar sozler
* Matn
* Minnatdarliq (ager uygundursa)
» Odabiyyat siyahisi
* Cadvallar (gisa adlandirilma ile), matndaki ardicilligla, MS Word formatinda
» Cadval, sxem, sakillar
3. Muallifler hagginda malumat
4. Maraglar konflikti / Maliyyalasdirma haqqinda malumat

Bitln elektron sanadlar bu sakilde gabul olunur: birinci masllifin familiyasi initialarla, sonra qisa xilase. Mas:
“‘“MammadovRT.Maktub”, “MemmadovRT.Titul sehifa”, “MammadovRT.Matn”, “MemmadovRT.Sakil3”,
“MammadovRT.Musllifler’, “MammadovRT.Konflikt”.

VIIl. ©lags Blyazmalari elektron formada Redaksiyaya bu tinvana géndarin — jurnalkardio@gmail.com

Attention to authors! The AKJ (Azerbaijan Journal of Cardiology) will be published in a manuscript, which is
prepared based on the recommendations of the "Biomedical magazines Integrated Requirements: preparation
and editing medical publications" of the International Committee of Medical Journal Editors (ICMJE) —
http://www.icmje.org.

63



HFA

ety ®
Heart Fallure

World Congress on
Acute Heart Failure
®

11-14
MAY

LISBON, PORTUGAL

Annual Congress of the Heart Fallure Associlation of the ESC

HHeartFailure2024 @ESC
European Society
of Cardislogy

64



ESC Congress
2024 London

30 August - 2 September
Onsite & Online

Your journey to the heart of cardiology

Eurapaan Soche

HESCCongress of Cardiolagy

65



