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Abstract. Mitral regurgitation is among the most prevalent disorders of the cardiac valvular apparatus and leads to 
chronic volume overload, left ventricular dilatation, and adverse ventricular remodelling. Despite the proven efficacy of 
contemporary surgical techniques for correcting mitral regurgitation, early recovery of left ventricular systolic function 
and the tempo of reverse remodelling remain clinically important. The aim of this study was to assess early postoperative 
changes in left ventricular systolic function and to analyse the dynamics of ejection fraction as a marker of the effectiveness 
of surgical correction of mitral regurgitation. The study enrolled 40 patients with grade III-IV mitral regurgitation who 
underwent either mitral valve repair (45%) or mitral valve replacement (55%). Transthoracic echocardiography was 
performed three times – preoperatively and at 1 and 3 months after surgery. Ejection fraction was calculated using the 
biplane Simpson method in accordance with ASE/EACVI recommendations. Statistical analysis was performed using 
built-in Microsoft Excel tools with computation of means, standard deviations, and percentage changes. Preoperatively, 
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guidelines emphasise that baseline left ventricular dys-
function and structural remodelling substantially influence 
prognosis and should be taken into account when inter-
preting treatment response in patients with secondary mi-
tral regurgitation [3].

In addition, studies by G. Benfari et al. [7] and Joung et 
al.  [8] indicate that variability in baseline left ventricular 
function, remodelling severity, and postoperative recovery 
patterns further contribute to heterogeneity in clinical out-
comes after correction of mitral regurgitation. Trial-level 
comparisons show that patient selection and baseline re-
modelling substantially affect outcomes, as reflected by dif-
ferences between populations enrolled in major transcathe-
ter mitral repair studies, as reported by B. Iung et al. [9] and 
D. Messika-Zeitoun et al. [10].

Taken together, contemporary data confirm that the 
clinical benefit of mitral valve interventions is closely 
linked to the degree of reverse remodelling achieved after 
correction of regurgitation. However, available evidence 
remains insufficiently systematised regarding the rate and 
characteristics of ejection fraction recovery during the first 
three months after mitral valve surgery, particularly across 
different baseline remodelling phenotypes. This gap pro-
vides a clear rationale for targeted investigation of early 
postoperative changes in left ventricular systolic function 
as potential markers of effective correction and myocardial 
recovery. The aim of this study was to assess early postop-
erative changes in left ventricular systolic function and to 
analyse the dynamics of ejection fraction as a marker of the 
effectiveness of surgical correction of mitral regurgitation.

Literature Review
Guidance from the European Association of Cardiovascu-
lar Imaging, as presented by P. Lancellotti et al. [4], further 
highlights that standardised multimodality imaging im-
proves reproducibility and enables a meaningful evaluation 
of remodelling dynamics before and after intervention. This 
is particularly relevant because postoperative changes in 
chamber size and systolic performance reflect both recov-
ery of contractile function and alterations in loading con-
ditions following elimination of regurgitant volume. Large 
imaging analyses in patients with heart failure and reduced 
ejection fraction, such as those conducted by G. Benfari et 
al. [7], also demonstrate that both grading and clinical con-
sequences of functional mitral regurgitation differ across 

Introduction
Mitral regurgitation remains one of the leading drivers of 
chronic left ventricular volume overload and progressive 
cardiac remodelling, ultimately resulting in symptomat-
ic heart failure and an increased risk of adverse clinical 
outcomes. As emphasised in contemporary international 
guidelines by A. Vahanian et al. [1] and C.M. Otto et al. [2], 
timely, anatomically guided intervention is critical to pre-
vent irreversible myocardial injury and to improve long-
term prognosis. In routine clinical practice, many patients 
present only once functional limitations have developed – 
corresponding to New York Heart Association (NYHA) 
functional class II-III – when symptoms may still be mod-
erate, yet structural remodelling is already established and 
may constrain postoperative recovery, as noted by P.A. Hei-
denreich et al. [3].

Accurate assessment of mitral regurgitation severity, 
mechanism, and remodelling phenotype is fundamental to 
therapeutic decision-making. Current recommendations 
advocate an integrated approach based on quantitative and 
qualitative echocardiographic parameters, supplement-
ed, when necessary, by other imaging modalities. This 
is highlighted in the guidelines by A. Vahanian et al.  [1], 
C.M. Otto et al. [2], and the imaging recommendations of 
P. Lancellotti et al. [4], who emphasised that disease trajec-
tory and response to intervention depend not only on the 
degree of regurgitation but also on the adaptation of the 
myocardium and cardiac chambers to chronic loading. 

Secondary mitral regurgitation is closely intertwined 
with the pathophysiology of heart failure: left ventricular 
dilatation, papillary muscle displacement, and remodelling 
of the fibrous annulus sustain regurgitation and perpetuate 
a vicious cycle of progressive dysfunction. A joint Euro-
pean statement by A.J.S. Coats et al.  [5] underscores that 
management should be stepwise – optimisation of guide-
line-directed heart failure therapy, meticulous clinical and 
imaging reassessment, and timely multidisciplinary Heart 
Team discussion to determine whether surgical or tran-
scatheter intervention is likely to deliver durable benefit. 
Importantly, the anticipated clinical effect depends on the 
ability to interrupt maladaptive remodelling and to initiate 
reverse remodelling once regurgitation is reduced.

Growing evidence consistently indicates that baseline 
myocardial status and the extent of remodelling influence 
outcomes and must be considered when interpreting ear-
ly postoperative functional changes. Current heart failure 

mean ejection fraction was 48.2%. At 1 month, it increased to 51.7%, and at 3 months to 54.9%, consistent with early 
reverse remodelling. The most pronounced improvement was observed in patients with a baseline ejection fraction <50% 
(increase of 8-10%). Mitral valve repair was associated with more favourable early dynamics than replacement (7-9% 
vs 5-6%). Overall, 75% of patients demonstrated a positive trajectory as early as one month postoperatively. Surgical 
correction of mitral regurgitation is associated with a substantial early improvement in left ventricular systolic function. 
Ejection fraction dynamics within the first 1-3 postoperative months represent an important prognostic tool, enabling 
assessment of procedural efficacy, the rate of reverse remodelling, and optimisation of subsequent patient management

Keywords: reverse remodelling; echocardiography; systolic function; annuloplasty; valve replacement; postoperative 
recovery; myocardial contractility



International Journal of Medicine and Medical Research, 2026, Vol. 12, No. 1

Kostiv et al.

57

phenotypes, underscoring the need for individualised inter-
pretation of remodelling and function. Evidence from con-
temporary clinical studies suggests that differences in base-
line left ventricular systolic function and remodelling status 
may help explain heterogeneous responses to mitral valve 
intervention and divergent trajectories of reverse remodel-
ling [8]. Post hoc analyses, in particular, underscore that the 
degree of left ventricular remodelling modifies clinical ben-
efit, suggesting that marked dilatation and limited myocar-
dial reserve may attenuate functional recovery even when 
regurgitation is effectively reduced, as shown by D. Messi-
ka-Zeitoun  et al.  [10]. Moreover, previous surgical series 
have shown that baseline ventricular status and the extent of 
structural myocardial adaptation are important modifiers of 
postoperative recovery and may influence the magnitude of 
functional improvement after intervention  [11].

Long-term follow-up from transcatheter correction 
trials demonstrates that sustained reduction of secondary 
mitral regurgitation can translate into durable clinical ben-
efit in appropriately selected patients. Three-year outcomes 
confirm further reductions in heart failure hospitalisations 
and preservation of clinical advantage compared with med-
ical therapy alone, as demonstrated by M.J. Mack et al. [12], 
while five-year data additionally support persistent ben-
efit in selected populations, as reported by G.W.  Stone  et 
al.  [13], highlighting the importance of long-term regur-
gitation control and favourable remodelling response over 
time. Collectively, these findings reinforce a central prin-
ciple that is equally relevant to surgical correction: durable 
elimination or substantial reduction of regurgitation should 
promote reverse remodelling, although the extent and tem-
po of functional recovery remain variable and are largely 
determined by pre-intervention myocardial condition.

In primary degenerative mitral regurgitation, contem-
porary imaging studies indicate that reverse remodelling 
after valve repair extends beyond reduction in chamber di-
mensions and also encompasses changes in myocardial tis-
sue characteristics. Previous studies indicate that apparent-
ly preserved preoperative left ventricular systolic function 
does not always reflect normal myocardial reserve, and that 
postoperative dysfunction may still occur despite seeming-
ly acceptable baseline parameters [14]. This strengthens the 
rationale for early postoperative assessment using sensitive 
markers of myocardial recovery, since pre-existing fibrosis 
or advanced remodelling may limit reversibility and con-
tribute to incomplete normalisation of function.

Surgical strategies also continue to evolve with respect 
to choosing between repair and replacement across differ-
ent aetiologies and high-risk scenarios. Evidence indicates 
that outcomes differ between repair and replacement strat-
egies, as demonstrated by A. Tomšič et al. [15], underscor-
ing that procedure selection, underlying substrate, and the 
durability of effective regurgitation elimination influence 
long-term results. Recurrent regurgitation after repair re-
mains a clinically relevant issue – particularly in ischemic/
functional settings  – since recurrent mitral regurgitation 
is associated with less favourable reverse remodelling, as 

reported by A. Salsano et al. [16], supporting the value of 
durable regurgitation control and meticulous selection of 
reconstructive techniques to maximise long-term valve 
competence. In parallel, contemporary reports in high sur-
gical-risk populations with mitral regurgitation, such as 
those by M. Sudo et al. [17], emphasise outcome heteroge-
neity and the importance of baseline status and treatment 
strategy for functional recovery and survival.

Reviews and expert syntheses increasingly focus on the 
early postoperative period as a critical “window” for under-
standing myocardial adaptation after intervention. Current 
approaches to surgical management of mitral regurgitation, 
as summarised by S.R. Eapen et al. [18], highlight that early 
changes in systolic performance and remodelling parame-
ters may provide clinically meaningful insight into proce-
dural effectiveness and the direction of subsequent recov-
ery, while acknowledging that interpretation is complicated 
by immediate post-repair changes in loading conditions af-
ter regurgitant volume is reduced. Accordingly, systematic 
evaluation of early postoperative dynamics is important for 
risk stratification, follow-up planning, and optimisation of 
postoperative management.

Materials and Methods
The study was conducted between 1  August  2025 and 
30 November 2025 in I. Horbachevsky Ternopil National 
Medical University in Ukraine. This study enrolled 40 pa-
tients with hemodynamically significant grade III-IV mi-
tral regurgitation who met established indications for sur-
gical treatment. All patients were consecutively included 
during the study period among individuals fulfilling pre-
defined eligibility criteria and referred for surgical correc-
tion of mitral regurgitation. This consecutive recruitment 
strategy minimised selection bias and yielded a clinically 
relatively homogeneous cohort. The primary endpoint was 
the early postoperative change in left ventricular ejection 
fraction (LVEF). Adult patients with confirmed severe mi-
tral regurgitation were eligible provided that indications 
for surgical intervention were established by a multidis-
ciplinary Heart Team and patients were able to undergo 
standardised echocardiographic follow-up at prespecified 
time points. Exclusion criteria comprised acute conditions 
requiring emergency surgery, previous mitral valve inter-
ventions, significant concomitant valvular disease necessi-
tating multivalve correction, and inability to complete the 
follow-up protocol.

The study was conducted in accordance with general-
ly accepted ethical standards for medical research. Written 
informed consent for study participation and publication 
of anonymised results was obtained from all participants. 
The protocol adhered to the ethical principles of the World 
Medical Association’s Declaration of Helsinki  [19] for re-
search involving human subjects and complied with Euro-
pean Commission requirements regarding ethics and data 
protection. Confidentiality was ensured through data an-
onymisation and restricted access to personal information. 
Postoperative management followed contemporary clinical 
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guidelines. All patients received standardised pharmaco-
therapy, including guideline-directed heart failure treat-
ment and anticoagulation when indicated. Rehabilitation 
was performed according to a unified clinical protocol 
incorporating early mobilisation and gradual escalation of 
physical activity. Any individualised treatment modifica-
tions were documented and considered in the analysis as 
potential confounders.

Degenerative (myxomatous) mitral valve disease was 
the most frequent aetiology, identified in 18 patients (45%). 
Functional ischemic mitral regurgitation associated with 
left ventricular remodelling and altered mitral annular ge-
ometry was diagnosed in 14 patients (35%). Rheumatic mi-
tral valve disease accounted for 6 cases (15%), whereas other 
causes  – including infective endocarditis and post-trau-
matic changes – were documented in 2 patients (5%). The 
mean age of the cohort was 61.8 ± 9.4 years; 60% were men 
and 40% women. All patients exhibited symptoms of heart 
failure classified as NYHA functional class II-III according 
to the New York Heart Association functional classifica-
tion [20], reflecting clinical decompensation with symptom 
duration ranging from 6 months to 4 years.

Patients were allocated into two groups based on the 
surgical strategy: the repair group included 18 individuals 
(45%) who underwent mitral valve repair using contem-
porary annuloplasty and leaflet reconstruction techniques; 
the replacement group comprised 22  individuals (55%) 
who underwent mitral valve replacement with either bio-
prosthetic or mechanical prostheses. A substantial propor-
tion of patients had clinically significant comorbidities that 
could potentially influence postoperative myocardial re-
covery. Arterial hypertension was the most prevalent con-
dition, present in 30  patients  (75%), followed by chronic 
ischemic heart disease in 13 patients (32.5%) and atrial fi-
brillation in 12 patients (30%). Type 2 diabetes mellitus was 
diagnosed in 8% of patients, while chronic kidney disease 
stage I-II was observed in 6% of the cohort. Follow-up as-
sessments were performed at three time points: preopera-
tively, at 1 month, and at 3 months after surgery. The princi-
pal parameter of interest was LVEF, which was regarded as a 
key marker of systolic functional recovery and early reverse 
myocardial remodelling. Echocardiographic examinations 
were performed using high-resolution expert-grade ultra-
sound systems available in the cardiovascular imaging unit, 
employing standard apical two- and four-chamber views. 
All studies were conducted by experienced cardiologists 
with formal echocardiography training in accordance with 
current professional standards. LVEF was calculated using 
the biplane Simpson method in line with recommenda-
tions from the American Society of Echocardiography and 
the European Association of Cardiovascular Imaging [21].

The free version of ChatGPT was used solely for gram-
mar and spelling checks. All data, research results, and 
their interpretation are the authors’ own. Data analysis was 
performed in Microsoft Excel (Microsoft Corp., USA). De-
scriptive statistics were computed using standard spread-
sheet functions, including means, standard deviations, and 

percentage changes. All LVEF values were entered into a 
structured database encompassing three measurement 
points: baseline (preoperative), 1  month, and 3  months. 
For each interval, the mean LVEF, standard deviation (SD), 
range, and percentage change relative to the preceding 
time point were calculated. Normality of distribution was 
assessed using the Shapiro-Wilk test. Temporal changes in 
LVEF were analysed using a two-way repeated-measures 
analysis of variance (ANOVA), with time (preoperative, 1 
month, 3 months) as the within-subject factor and inter-
vention type (mitral valve repair vs replacement) as the be-
tween-subject factor. This approach enabled assessment of 
the main effects of time and group, as well as their interac-
tion. When the assumption of sphericity was violated, the 
Greenhouse-Geisser correction was applied. In the absence 
of normality, nonparametric alternatives were used. Post 
hoc pairwise comparisons were performed with Bonfer-
roni adjustment for multiple testing. A two-sided p value 
<0.05 was considered statistically significant.

Results and Discussion
Based on echocardiographic assessment, LVEF was eval-
uated at three time points: prior to surgical correction, 
1 month postoperatively, and 3 months after the interven-
tion. Analysis of a cohort of 40 patients demonstrated early 
patterns of recovery of systolic function and the dynamics 
of reverse myocardial remodelling following the correction 
of mitral regurgitation. Preoperative evaluation showed that 
in 6 patients (15%), LVEF was ≥60%; in 14 patients (35%), it 
ranged from 50-59%; and in 20 patients (50%), it was <50%. 
In the mitral valve repair group (n = 18), LVEF ≥60% was 
observed in 4 patients (22%), LVEF 50-59% in 7 patients 
(39%), and LVEF <50% in 7 patients (39%). In the mitral 
valve replacement group (n = 22), LVEF ≥60% was found 
in 2 patients (9%), LVEF 50-59% in 7 patients (32%), and 
LVEF <50% in 13 patients (59%). The results of this study 
demonstrate a clear, consistent, and clinically significant 
improvement in left ventricular systolic function following 
surgical correction of mitral regurgitation. A detailed anal-
ysis of changes in ejection fraction during the early post-
operative period not only enables quantitative assessment 
of surgical efficacy but also provides deeper insight into 
the pathophysiological mechanisms of reverse myocardial 
remodelling that determine long-term patient outcomes.

Preoperative cohort characteristics indicate substan-
tial heterogeneity in left ventricular functional status. Half 
of the patients (50%) had an ejection fraction <50%, indi-
cating established systolic dysfunction. Another 35% had 
an ejection fraction in the range of 50-59%, which may be 
considered a borderline state, where early signs of impaired 
contractility are already present but partial compensation 
is still maintained. Only 15% of patients had an ejection 
fraction ≥60%, corresponding to normal systolic function. 
This distribution highlights that most patients undergo 
surgical treatment at a stage of significant cardiac remod-
elling. Following surgical correction of mitral regurgita-
tion, a marked shift in hemodynamic conditions occurs.  
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Elimination of regurgitation reduces volume overload, but 
simultaneously increases effective afterload on the left ven-
tricle. This restructuring is key to interpreting early postop-
erative changes in ejection fraction. In some cases, a tran-
sient decrease in ejection fraction may be observed in the 
early period; however, in this study, overall improvement 
was already evident at 1 month.

Overall, 75% of patients demonstrated positive dy-
namics as early as 1 month after surgery. This indicates  

rapid activation of adaptive mechanisms and the initiation 
of reverse remodelling processes. Thus, the first postoper-
ative month can be considered a critical period for evalu-
ating the effectiveness of the intervention. In the group of 
patients who underwent mitral valve repair, the most pro-
nounced improvement in functional parameters was ob-
served. The mean ejection fraction increased from 49.5% to 
53.4% at 1 month and to 57.2% at 3 months, corresponding 
to an overall increase of +7.7% (Table 1).

Time period LVEF(M ± SD), % Increase, % p-value
Before surgery 49.5 ± 7.2 - -

At 1 month 53.4 ± 6.9 +3.9 p < 0.05
At 3 months 57.2 ± 6.5 +7.7 p < 0.01

Source: compiled by authors

Source: compiled by authors

Source: compiled by authors

Table 1. Dynamics of LVEF after mitral valve repair

Table 2. Dynamics of LVEF after mitral valve replacement

Table 3. Comparison of LVEF between mitral valve repair and replacement

Analysis of Table  1 allows several important con-
clusions to be drawn. First, the improvement in ejection 
fraction is gradual in nature and is not limited to the early 
postoperative period but continues throughout the entire 
three-month follow-up. Second, the reduction in standard 
deviation indicates a more homogeneous patient response, 
which may be associated with the more physiological na-
ture of the intervention. Third, the achievement of ejection 
fraction values above 55% in the majority of patients sug-
gests effective recovery of systolic function.

The obtained results are consistent with current clin-
ical guidelines. According to A. Vahanian et al. [1], mitral 
valve repair is associated with better preservation of left 
ventricular function compared with valve replacement. 
This is explained by the fact that repair preserves the sub-
valvular apparatus, which plays a crucial role in maintain-
ing left ventricular geometry and function. In the mitral 
valve replacement group, improvement was also observed; 

however, it was less pronounced. The mean ejection frac-
tion increased from 47.1% to 50.3% at 1  month and to 
52.6% at 3 months, corresponding to an overall increase of 
+5.5% (Table 2).

The smaller magnitude of improvement after mitral 
valve replacement may be attributable to the absence of na-
tive valvular structures, partial excision of the subvalvular 
apparatus, alterations in left ventricular geometry, and in-
creased afterload associated with the presence of a prosthe-
sis. The presence of a prosthesis may influence ventricular 
geometry and loading conditions, thereby contributing to 
a slower regression of dilatation and a less rapid increase 
in ejection fraction. According to M. Sudo et al. [17], the 
extent of reverse remodelling after mitral valve replace-
ment may be constrained by the mechanical characteristics 
of prosthetic valves. A similar trend was observed in this 
study, in which recovery of LVEF in the replacement group 
occurred more slowly.

Time period LVEF (M ± SD), % Increase (%) p-value
Before surgery 47.1 ± 7.6 - -

At 1 month 50.3 ± 7.3 +3.2 p < 0.05
At 3 months 52.6 ± 7.0 +5.5 p < 0.05

Conversely, V.  Osaulenko  et al.  [22] emphasised that 
preservation of the subvalvular apparatus plays an important 
role in maintaining the physiological interaction between 
the valve and the myocardium. Present findings are consist-
ent with these data and suggest that early recovery of systolic  

function largely depends on preservation of mitral-ven-
tricular continuity. Comparative analysis demonstrated that 
mitral valve repair provides a statistically significantly fast-
er and more pronounced restoration of left ventricular sys-
tolic function compared with valve replacement (Table 3).

Indicator Repair (M ± SD) Replacement (M ± SD) Difference Δ, % p-value
LVEF before surgery 49.5 ± 7.2 47.1 ± 7.6 +2.4 p = 0.21

LVEF at 1 month 53.4 ± 6.9 50.3 ± 7.3 +3.1 p < 0.05
LVEF at 3 months 57.2 ± 6.5 52.6 ± 7.0 +4.6 p < 0.01

ΔLVEF (0-1 month) +3.9% +3.2% +0.7 p = 0.34
ΔLVEF (0-3 months) +7.7% +5.5% +2.2 p < 0.05



International Journal of Medicine and Medical Research, 2026, Vol. 12, No. 1

Dynamics of left ventricular ejection fraction changes...

60

As shown in Table 3, the preoperative difference be-
tween the groups was not statistically significant (p = 0.21), 
confirming their baseline comparability. However, as ear-
ly as 1 month after surgery, the difference becomes sig-
nificant (p < 0.05), and by 3 months it is even more pro-
nounced (p < 0.01). This indicates that mitral valve repair 
provides faster and more effective functional recovery. 
According to V. Osaulenko et al. [22], preservation of the 
subvalvular apparatus plays a crucial role in maintaining 
physiological ventricular mechanics and improving post-
operative outcomes. The findings of this study are fully 
consistent with this statement.

An important factor influencing outcomes is the base-
line level of ejection fraction. In this study, patients with an 
ejection fraction <50% demonstrated the greatest improve-
ment (up to 8-10%). This can be explained by their greater 
potential for reverse remodelling. Patients with reduced 
baseline myocardial function may demonstrate greater rel-
ative improvement after intervention because of a higher 
potential for reverse remodelling [3]. At the same time, in 
patients with preserved ejection fraction, the improvement 
was less pronounced, which may indicate a limited func-
tional reserve. As noted by G. Benfari et al. [7], the sever-
ity and clinical impact of functional mitral regurgitation 
strongly depend on the degree of left ventricular remod-
elling. This may explain why some patients demonstrate 
slower recovery even after successful intervention.

In addition, recent studies emphasise the importance 
of patient stratification. Recent studies suggest that more 
detailed patient stratification according to baseline ven-
tricular function and remodelling severity may improve 
prediction of response to treatment [8]. Although such clas-
sification was not applied in this study, the obtained results 
support its potential relevance. Comorbidities also have a 
significant impact on the recovery process. Arterial hyper-
tension, present in the majority of patients, contributes to 
the persistence of increased afterload even after surgery. Is-
chemic heart disease limits recovery of contractility, while 
atrial fibrillation negatively affects diastolic function. Pre-
vious studies of surgical correction of mitral regurgitation 
suggest that adverse baseline ventricular remodelling may 
limit the extent of postoperative functional recovery [11].

Another important aspect is the time factor. Early 
changes in ejection fraction have significant prognostic 
value. As stated by to S.R. Eapen et al. [18], early postop-
erative changes in ventricular function represent a critical 
window for assessing procedural success and predicting 
long-term outcomes. This highlights the need for regular 
patient monitoring during the first months after surgery. 
The physiological mechanisms underlying improvement in 
ejection fraction include a complex interplay of processes: 
elimination of volume overload, normalisation of left ven-
tricular geometry, reduction of wall stress, improvement of 
myocardial contractility

However, it is important to note that part of the im-
provement may be related not only to myocardial recov-
ery but also to changes in loading conditions. Previous 

reports suggest that postoperative changes in left ven-
tricular function reflect not only recovery of contractility 
but also the unmasking of pre-existing myocardial dys-
function after elimination of regurgitant unloading [14]. 
This indicates that the recovery process is complex and 
includes both functional and morphological adaptations. 
Additionally, the rate and extent of remodelling may de-
pend on patient age, disease duration, and timing of sur-
gical intervention. Early surgery is associated with better 
outcomes, as it helps prevent the development of irrevers-
ible myocardial changes.

In summary, the findings suggest that the dynamics of 
ejection fraction in the early postoperative period repre-
sent a reliable and sensitive marker of the effectiveness of 
surgical treatment for mitral regurgitation. Mitral valve re-
pair demonstrates clear advantages over valve replacement, 
as evidenced by faster and more pronounced recovery of 
left ventricular systolic function. Overall, the results of the 
study allow the following key conclusions to be formulat-
ed: early improvement in ejection fraction is an important 
indicator of procedural success; the type of surgical inter-
vention determines the rate and pattern of recovery; base-
line myocardial status influences the potential for reverse 
remodelling; and comorbidities may significantly modify 
treatment outcomes.

Conclusions
The present study demonstrated that surgical correction 
of mitral regurgitation is associated with a significant im-
provement in left ventricular systolic function in the early 
postoperative period. The analysis revealed a statistically 
significant increase in ejection fraction as early as 1 month 
after intervention, with further improvement by 3 months 
of follow-up. This favourable trajectory was accompanied 
by signs of early reverse myocardial remodelling, reflecting 
left ventricular adaptation to the reduction of chronic vol-
ume overload. In the overall cohort, mean LVEF increased 
from 48.2% preoperatively to 51.7% at 1  month and to 
54.9% at 3 months. In subgroup analysis, LVEF after mi-
tral valve repair increased from 49.5 ± 7.2% to 57.2 ± 6.5% 
(+7.7%), whereas after mitral valve replacement it increased 
from 47.1 ± 7.6% to 52.6 ± 7.0% (+5.5%).

Comparative analysis showed that recovery of pump 
function was faster and of greater magnitude in patients 
undergoing mitral valve repair than in those undergoing 
valve replacement. A larger increase in ejection fraction 
was observed in the repair group both at 1 month and at 
3 months. These findings suggest that preservation of mi-
tral-ventricular continuity may play an important role in 
maintaining physiological ventricular mechanics and fa-
cilitating more effective restoration of contractile function.

It was also found that comorbid conditions – particu-
larly arterial hypertension, atrial fibrillation, and ischemic 
heart disease – frequently accompany severe mitral regur-
gitation and may influence the rate of postoperative func-
tional recovery. At the same time, standardised periop-
erative management, including guideline-directed heart 
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failure therapy and anticoagulation when indicated, con-
tributed to early postoperative clinical stability and enabled 
an objective assessment of changes in systolic function. 
Further studies should focus on long-term patterns of left 
ventricular remodelling over extended follow-up intervals. 
Longer surveillance may provide deeper insight into my-
ocardial adaptation processes after surgical correction of 
mitral regurgitation.
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Анотація. Мітральна недостатність є однією із найпоширеніших уражень клапанного апарату серця та 
призводить до хронічного перевантаження обʼємом, дилатації та ремоделювання лівого шлуночка. Попри 
ефективність сучасних хірургічних методик корекції мітральної регургітації, питання раннього відновлення 
систолічної функції та темпів зворотного ремоделювання залишаються клінічно значущими. Метою цього 
дослідження було оцінити ранні післяопераційні зміни систолічної функції лівого шлуночка та проаналізувати 
динаміку фракції викиду як маркера ефективності хірургічної корекції мітральної регургітації. У дослідженні 
взяли участь 40  пацієнтів із мітральною недостатністю III-IV ступеня, яким було виконано пластичну 
реконструкцію мітрального клапана (45 %) або протезування (55 %). Ехокардіографію проводили тричі – до 
операції, через 1 місяць та через 3 місяці після хірургічного втручання. Фракцію викиду визначали методом 
двоплощинного Сімпсона відповідно до рекомендацій АSЕ/ЕАCVI. Статистичну обробку було виконано 
із використанням вбудованих інструментів Micrоsоft Еxcеl із розрахунком середніх значень, стандартного 
відхилення та відсоткової зміни показників. До операції середня фракція викиду становила 48,2  %. Через 
1  місяць вона зросла до 51,7  %, а через 3  місяці – до 54,9  %, що свідчило про ранні процеси зворотного 
ремоделювання. Найбільш виражене покращення відзначено у пацієнтів із вихідною фракцією викиду менше 
50 % (приріст 8-10 %). Після пластики мітрального клапана динаміка була кращою порівняно з протезуванням 
(7-9 % проти 5-6 %). 75 % пацієнтів продемонстрували позитивну динаміку вже через місяць після операції. 
Хірургічна корекція мітральної недостатності забезпечує суттєве раннє покращення систолічної функції 
лівого шлуночка. Динаміка фракції викиду у перші 1-3 місяці є важливим прогностичним інструментом, 
що дозволяє оцінити ефективність втручання, темпи зворотного ремоделювання та оптимізувати подальше 
лікування пацієнтів

Ключові слова: зворотне ремоделювання; ехокардіографія; систолічна функція; анулопластика; протезування 
клапанів; післяопераційне відновлення; скоротливість міокарда
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