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Abstract: Heart failure with preserved ejection fraction is characterized by
impaired myocardial relaxation despite normal left ventricular systolic function.
This study evaluated left ventricular deformation and left atrial function using
speckle-tracking echocardiography in patients with chronic heart failure. Eighty
patients with heart failure and preserved ejection fraction underwent
comprehensive echocardiographic assessment, including global longitudinal strain
and diastolic function analysis. Speckle-tracking echocardiography detected early
myocardial dysfunction and may improve the diagnosis and risk stratification of
patients with preserved ejection fraction.
Keywords: heart failure, preserved ejection fraction, speckle-tracking
echocardiography, left ventricle, myocardial strain, diastolic dysfunction, left
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AE®OPMALIUA MUOKAPJA U ®YHKIUA JIEBOT'O
NPEJACEPIUS TP CEPAEYHON HEJOCTATOYHOCTH C
COXPAHEHHOM ®PAKIIUEN BHIFPOCA

XycannoBa MyHupa AnuiiepoBHa

aACCHUCTEHT Kadeapbl NponeaeBTUKHA BHYTPEHHHUX 00J1e3Hel

CamapkaHICKHUil rOCYyAapCTBEHHbIM MEAUIIMHCKU YHUBEPCUTET

AnHoTanms: CepjaedHas HEJIOCTaTOYHOCTh ¢ COXpPaHEHHOW dpakmuei BrIOpoca
XapaKTepU3yeTcsl HapylIeHHEeM paccialieHuss MHUOKapAa NpH COXpPaHEHHOMH
CUCTOJIMUYECKOM (YyHKIIUH JIEBOTO *keyyaouka. Llenbro uccnenoBanus Oblia OLeHKA
nedopMalii MUOKap/a JIEBOTO KelyJouka M (PYHKIUHU JIEBOTO MpPEICepAus C

ucnosb3oBaHueM speckle-tracking sxokapanorpaduu y nameHTOB ¢ XpOHUYECKOM
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CepJCYHON HEIOCTaTOYHOCThIO. Y 80 MalueHTOB MPOBEACHO KOMILIEKCHOE
axokapauorpaduueckoe 00CiIe0BaHuE ¢ ONpeieIeHUEeM TJI00aIbHOM TPOI0ILHON
nedopMalii MHOKapJa M IoKaszaTeled auactoiaumdeckoil (ynkuuu. Speckle-
tracking sxokapauorpadus MO3BOISET BBISBIATH PAaHHUE HApyIIeHUS (DYHKIUH
MHUOKap/Ja ¥ yJIydllaeT TUATHOCTHKY W CTPATH(PHUKAIUIO CEepAeYHO-COCYANCTOTO
pHUCKa y MaIllMEHTOB C COXpPaHEHHOM (hpakimeil BrIOpoca.

KaroueBble cjaoBa: cepaeyHas HEJOCTATOYHOCTh, COXpaHeHHas (pakuus
BbIOpOCca, speckle-tracking sxokapauorpadusi, JeBbl KeIyaouek, aehopmarius
MHUOKapJa, AUacToindeckas AMCPYHKIHMA, JeBoe mpeacepaune, GyHKUuUsS cepaua,
sxoKapauorpadus, MUOKap.

Introduction: Heart failure with preserved ejection fraction (HFpEF) has become
one of the fastest growing forms of chronic heart failure, particularly among
elderly patients with arterial hypertension, coronary artery disease, obesity, and
diabetes mellitus. Although left ventricular ejection fraction remains within the
normal range, affected patients often experience exercise intolerance, dyspnea,
fatigue, and reduced functional capacity because of impaired myocardial relaxation
and increased ventricular stiffness. Conventional echocardiography provides
valuable structural information but may fail to identify subtle abnormalities of
myocardial performance during the early stages of the disease. In recent years,
speckle-tracking echocardiography has emerged as an advanced imaging technique
capable of evaluating myocardial deformation and detecting subclinical ventricular
dysfunction before a decline in ejection fraction becomes apparent. Assessment of
global longitudinal strain and left atrial function offers additional insight into
ventricular mechanics and disease progression. These parameters may improve
diagnostic accuracy and assist clinicians in identifying patients at increased risk of
adverse cardiovascular events. Early recognition of functional myocardial
impairment allows more effective clinical management and may delay disease
progression. Therefore, modern echocardiographic techniques play an increasingly
important role in the comprehensive evaluation of patients with HFpEF and

contribute to more individualized therapeutic decision-making. Despite
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considerable progress in cardiovascular imaging, early myocardial dysfunction
often remains clinically unrecognized in patients with preserved ejection fraction.
Comprehensive assessment of myocardial strain and left atrial remodeling provides
valuable information beyond conventional echocardiographic parameters. These
advanced imaging markers may facilitate earlier diagnosis, improve prognostic
evaluation, and support individualized therapeutic strategies. Therefore,
incorporating speckle-tracking echocardiography into routine clinical practice may
enhance the overall management of patients with heart failure and preserved
ejection fraction.

Aim of the study: To evaluate left ventricular myocardial deformation and left
atrial functional status using speckle-tracking echocardiography in patients with
chronic heart failure and preserved ejection fraction, and to determine their clinical
significance for early detection of myocardial dysfunction.

Materials and methods. A prospective observational study was performed in
patients diagnosed with chronic heart failure with preserved ejection fraction
according to current clinical recommendations. Eighty patients aged 50—68 years
were enrolled, while thirty healthy individuals of comparable age and sex served as
the control group. All participants underwent detailed clinical examination,
laboratory investigations, electrocardiography, and transthoracic
echocardiography. Functional capacity was assessed using the six-minute walk
test, and heart failure severity was classified according to the New York Heart
Association functional classification. Standard echocardiographic measurements
included left ventricular dimensions, left ventricular ejection fraction, stroke
volume, left atrial volume, and Doppler assessment of diastolic filling. Myocardial
mechanics  were  analyzed using  two-dimensional  speckle-tracking
echocardiography with specialized software to determine global longitudinal strain,
segmental strain, strain rate, and circumferential deformation. Left atrial volume
index and indices of diastolic dysfunction were also measured. Statistical analysis
was performed using Statistica software. Continuous variables were expressed as

mean =+ standard deviation, while categorical variables were presented as
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percentages. Correlations between myocardial deformation parameters and left
atrial volume were evaluated using Spearman's correlation coefficient. Statistical
significance was defined as p <0.05.

Results. Patients with HFpEF demonstrated preserved left ventricular ejection
fraction despite significant impairment of myocardial mechanics. Diastolic
dysfunction was identified in all examined patients, with abnormal relaxation
predominating in individuals with lower functional class and pseudonormal filling
patterns occurring in patients with more advanced disease. Left atrial volume index
was significantly higher than in healthy controls and increased progressively with
worsening diastolic dysfunction. Speckle-tracking echocardiography revealed a
marked reduction in global longitudinal strain and strain rate, indicating early
impairment of longitudinal myocardial fibers despite preserved systolic function
on conventional echocardiography. Segmental analysis showed the greatest
abnormalities in the basal anteroseptal and basal anterolateral regions of the left
ventricle. Circumferential deformation demonstrated only mild reduction, whereas
radial deformation remained largely unchanged. A significant positive correlation
was observed between left atrial volume and the degree of impairment in global
longitudinal strain, suggesting close interaction between ventricular relaxation and
atrial remodeling. These findings confirm that myocardial deformation imaging
identifies subclinical ventricular dysfunction that cannot be detected using routine
echocardiographic measurements alone. The severity of strain abnormalities
increased with deterioration of heart failure functional class, emphasizing the
clinical value of speckle-tracking echocardiography for disease assessment and
monitoring.

Conclusions: Patients with heart failure and preserved ejection fraction exhibit
significant impairment of myocardial deformation despite normal left ventricular
ejection fraction. Speckle-tracking echocardiography provides a sensitive method
for detecting early ventricular dysfunction, assessing left atrial remodeling, and
identifying subtle abnormalities of myocardial mechanics. Measurement of global

longitudinal strain may improve diagnostic accuracy, facilitate earlier recognition
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of disease progression, and support more effective risk stratification. Incorporating
myocardial deformation analysis into routine echocardiographic evaluation may
enhance clinical decision-making and optimize long-term management of patients

with HFpEF.
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