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Abstract

Introduction. The two-dimensional strain is an objective echocardiographic technique
allowing the quantification of myocardial deformation.

Purpose. To specify prognostic contribution of left atrial strain in patients with
asymptomatic mitral stenosis.

Materials and methods. We included consecutive patients followed for severe or
moderately severe rheumatic Mitral Stenosis (MS), asymptomatic, during the period from
January 2015 to June 2020 in military hospital of Tunis. The patients followed were divided
into two groups according to one criterion of judgment composed of: Cardiac mortality,
The occurrence of hospitalization for cardiac reasons, The occurrence of atrial fibrillation
(AF), The occurrence of a thromboembolic event and the need for cardiac surgery or mitral
valvuloplasty.

Results. 53 patients were divided into two groups: 30 patients had at least one event and
23 patients had no event according to the occurrence of the major endpoint of the study.
In a univariate study and for conventional echocardiographic parameters, we determined
that if Left Atrium Area (LAA) is larger than 30 cm? and left atrium volume (LAV) more than
100 ml/m?, the risk of occurrence of an event increased respectively significantly (LAA: 69%
vs 10%; p=0.01; OR=6.6; 95% Cl [1.5-28] and LAV: 71.4% vs 39%; p=0.002; OR=4; 95% Cl
[1.1-13]). The same for left atrium deformation parameters, both Peak Atrial Longitudinal
Strain (PALS) <25% and Peak Atrial Contraction Strain (PACS) <10% were predictive of
events in univariate study with these following respective odds ratios (ORs) (PALS: 83% vs
30.4%; p=0.0001; OR=11.4; 95% Cl [3-42] and PACS: 90% vs 47%; p=0.001; OR=9.8; 95% Cl
[2.3-41]). In a multivariate study, the only independent parameter of the occurrence of an
event was PACS <10% (p=0.013; OR=44; 95% Cl [2.19-80]).

Conclusion. PACS have prognostic value in asymptomatic MS as it predicts occurring of
pathologic events in the following of patients with asymptoms.
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Pesiome

BBepeHue. [IBymepHasa gepopmaLma — 3T0 00beKTVBHbBIV dXOKapanorpaduyecknini me-
TOA, MO3BOJIALLMNI BbIMNONHUTb KOJIMYECTBEHHYIO OLIEHKY fiedopmaLlum mnokapgaa.
Lenb. OnpegeneHne NporHOCTUUYECKMX BO3MOXKHOCTeN aedopmauunm neBoro npeacep-
[V Y NaUVeHTOB ¢ 6eCCMNTOMHbBIM MUTPANIbHbIM CTEHO30M.

Matepuanbl 1 MeTogbl. B nccnegoBaHue 6binv BKITIOUEHbI MPOK3BO/IbHO OTOOPaHHbIe
MauUMeHTbl C TAXKENbIM WU YMEPEHHO TAXKENbIM PeBMaTUUYECKUM MUTPANIbHbIM CTEHO30M
(MQ), npoTekatoLwmm 6ecCcMNTOMHO, MPOXOAMBLUVE JleyeHre B BOEHHOM rocnutane Ty-
Huca B nepuog ¢ AHBapaA 2015 no noHb 2020 roga. Habnogaemble nauneHTbl Obinn pas-
[eneHbl Ha [1Be rpynnbl HA OCHOBAHWVY eAVHOIo KPUTepUs OLEHKY, BKIoYatoLLero B cebs
TaKue NnoKasaTenu, Kak CMEPTHOCTb OT CepieYHO-COCYAUCTbIX 3a60NEBaHNIA, KONMYECTBO
CJlyyaeB rocnutann3aumm B CBA3M C CEPAEYHO-COCYANCTbIMM 3aboneBaHnAMY, YacToTa
BO3HVKHOBeHuA dubpunnaumm npeacepgun (O), passutrne Tpom603mMO0ONNYECKUX CO-
CTOAHMI 1 NOKa3aHNA K KapAMOXNpPYpruyeckomy BMeLLaTeNnbCTBYy UM MUTPANbHON Basb-
BYJIOMMacTUKe.

PesynbraTbl. 53 nauveHTa ObUIM BKIOUEHbl B UCCNIeAOBaHME 1 3aTeM pasfefieHbl Ha
ABe rpynnbl: y 30 NauveHTOB UMesl MeCTo Mo KpalHel Mepe OfVH CepaeyHO-CoCyam-
CTbI Cflyyait, a y 23 maureHTOB OTCYTCTBOBAIN Kakmne-nnbo Ciyyau, COOTBETCTBYOLME
OCHOBHOW KOHEYHOW TOUKe rccnenoBaHns. Ha ocHoBaHMM ogHOGAKTOPHOro aHanmsa u
00bIUHbIX 3X0OKapanorpaduueckrx napameTpoB ObifIo YCTAHOBMAEHO, YTO NpW nowaau
nesoro npegcepaus (MJ1M) 6onee 30 cm? 1 o6beme nesoro npeacepaus (OJIM) 6onee
100 mn/m? 3HaUMTENbHO YBENNYMBANCA CepAeYHO-coCyamncTbiv puck (MJ1A - 69% no cpas-
HeHuto ¢ 10%, p=0,01, OlL=6,6, 95% W [1,5-28] n OJIM - 71,4% no cpaBHeHuto ¢ 39%,
p=0,002, OlL=4, 95% AW [1,1-13]). AHanorn4yHoiMm o6pa3om B OTHOLUEHUWN MAPaMETPOB
aedpopmauunm neBoro Npeacepauns Kak nMkoeasa npofosnbHas gedopmMauns npegcepans
(PALS) <25%, Tak 1 nukoBasi gedopmMauna cokpalleHus npegcepans (PACS) <10% 6bin
MPOrHOCTMYECKN 3HAUMMbIMM MOKa3aTenAaMy B 0OHO(GAKTOPHOM aHanm3e npu cregyto-
WX oTHoweHuAX waHcos (OLL): PALS - 83% no cpaBHeHuto ¢ 30,4%, p=0,0001, OlL=11,4,
95% AW [3-42], PACS - 90% no cpaBHeHuto ¢ 47%; p=0,001; OLLI=9,8; 95% AW [2,3-41],
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COOTBETCTBEHHO. [Mpn nccnengoBaHnmM METOAOM MHOrOGaKTOPHOIo aHanM3a efuHCTBEH-
HbIM He3aBUCMMbIM MOKa3aTenem CepAeyHo-cocyancToro pucka asnanacb PACS <10%
(p=0,013; OLLI=44; 95% [ [2,19-80]).

3akntoueHune. PACS nmeeT NporHoCTMYeckoe 3HayeHre npu 6eCCUMNTOMHOM MUTPaNb-
HOM CTeHO3e, NOCKOMNbKY MO3BONAET NpeAcKka3aTb BO3HUKHOBEHME MATONOrMYeCckmx Co-
ObITMI Y NALMEeHTOB C 6eCCMMNTOMHbBIM TeueHrem 3aboneBaHus.

KnioueBble cnoBa: MUTPasbHbIA CTEHO3, NMPOrHO3, CNEKN-TPEKUHT, 3XoKapauorpadus,
neBoe npeacepame

B INTRODUCTION

Rheumatic mitral stenosis (MS) is a frequent acquired valve pathology in our country
and in developing countries [1]. Speckle Tracking is an ultrasound technique that is
particularly effective in terms of spatial and temporal resolution. The exploration of the
atrial function in 2D strain has been proposed by several authors as an additional tool
to the classic parameters of the left atrial function [2-6]. Mitral stenosis is associated
with significant morbidity and mortality. Treatment modalities and timing should be
guided by both morphological and functional characteristics of the left atrium (LA) [7].
Although there is an agreement to treat patients with symptomatic moderate and severe
MR, an investigation of asymptomatic patients is necessary in order to assess the risk of
complications and therefore treat in time before they occur [2].

B PURPOSE OF THE STUDY
To clarify the prognostic contribution of atrial 2D strain in asymptomatic patients with
mild and moderate MS.

B MATERIALS AND METHODS

Our study included patients followed for mild or moderate rheumatic MS,
asymptomatic, in sinus rhythm, collected at the cardiology department of the military
hospital of Tunis (monocentric study in a university department) during the period from
January 2015 to June 2020. Fifty-three patients were followed for 5 years. The patients
were followed for a variable period starting from their inclusion. All echocardiographic
examinations were performed and analyzed by qualified senior practitioners in
echocardiography. The same patient was examined by the same examinator. We had not
changed the echocardiographer during study which was VIVID-9 machine associated to
a GE-ECHOPACK analysis program. These patients followed were divided into two groups
(event group and no event group) according to a composite endpoint consisting of:
cardiac mortality, the occurrence of hospitalization for cardiac reasons, the occurrence
of atrial fibrillation (AF), the occurrence of a thromboembolic accident, and the need for
heart surgery or percutaneous mitral valvuloplasty (PMV).

Inclusion Criteria

Asymptomatic patients with moderate or severe MS, with a sinusal rhythm without a
history of paroxysmal AF.
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Exclusion criteria

Patients with: another severe valvopathy, congenital MS, degenerative MS, coronary
artery disease, severe renal failure, a left ventricular systolic dysfunction (Left ventricular
ejection fraction (LVEF) <50%), hypertension, diabetes, or with poor echogenicity.
Symptomatic patients and/or presenting a complication of MS as: stroke, embolic
accident, AF patients were excluded.

Statistical study

Statistical analysis was performed using SPSS version 22 software. Only results with
p<0.05 were considered statistically significant. Continuous quantitative variables are
expressed as meanztstandard deviation and dichotomous variables as frequency (%). The
comparison of the quantitative variables was carried out by the student t test. For the
qualitative variables, the Khi2 or Fischer tests were used. To study the impact of the LA
strain on the endpoint of the study, the odds ratio was calculated. The ROC curves were
used for the study of the different statistical relationships of the quantitative parameters.
In order to determine the predictive factors independent of the event, including the
strain, we conducted a multivariate study by binary logistic regression by introducing the
factors whose p is less than 20%. This multivariate analysis made it possible to specify
adjusted Odds ratio. The Kaplan Meier survival curve was used to study the evolution of
the endpoint of the study over time.

B RESULTS

53 patients were divided into two groups: 30 patients had at least one event and
23 patients had no event according to the occurrence of the major endpoint of the study.
Table 2 summarizes the prevalence of the study’s composite endpoint. Thirty patients
(56.6%) from the general population had an event during the five-year follow-up. Among
them 22 (30%) had a stroke or AF. In our study, as presented in Table 2, the epidemiological
data are comparable. Table 4 presents the conventional echocardiographic parameters of

Table 1
Studies that aimed to determine strain implication in asymptomatic MS

Year of stud Judgement FuEElnEs
Orstuady | authors icge Judgement Methodology Main result
Publication criteria .2
criteria
Heart surgery
\,Yglt\:fljllo last 53 patients with MS | LA strain is
Caso and plasty 41% (Asymptomatic) altered in MS
2009 The occurrence AF -
al. [4] . (11,3% AF) Three years follow- | population even
or hospitalization u asymptomatic
The occurring of P ymp
heart symptoms
101 patients
MS
Roberta Asymptomatic or PALS less than
2013 Ancona and | AF occurrence 20% paucy-symptomatic | 17.5%
al. [5] Follow-up with Predicted AF
Holter monitor to
AF detection
252

"Cardiology in Belarus', 2023, volume 15, N 2




OpurvHanbHble UCCNefoBaHNA
Original Researches

Table 2

The prevalence of the events of the composite endpoint of the study. Epidemiological characteristics of

the two groups

Events: 30 patients with event Number of events
PMV and OR MVR 25
Stroke
AIL Acute ischemia of limb 2
AF 14
Death 3
Factor Population, Event, No event, P
n=53 n=30 n=23
Age 52 53 49 0,22
9 +10 +10 +10
Gender: 32/21 16/14 16/07 0,23
men/women 60% / 40% 53,3% /46,7% 69,6% / 30,4%
- . 3 3 0
Dyslipidemia 5,7% 10% 0% 0,11
. 10 7 3
Current smoking 19% 23.3% 13% 0,34
78 77+ 79+
Heart rate 14 14 13 0,57
Table 3
Echocardiographic parameters of the two groups
Standard echocardiographic Population, Event, n=30 No event, n=23 P
parameters n=53 (56.6%) (43.3%)
. 1.3+ 1.3+ 1.4+
2
Mitral area (cm?) 03 037 035 0.4
. . 8.6+ 8+ 9+
Transmitral gradient (mmHg) 45 4 2 0.4
LA AREA (cm?) 30+ 32+ 26+ 0.005
6 6 5
1133+ 120.7+ 101+
2
Volume LA (ml/m?) 57 30 17 0.002
60+ 59+ 62+
0
LVEF% 5 6 5 0.13
50+ 51+ 48+
LV EDD (mm) 5 5 4 0.22
32+ 34+ 29+
LV ESD (mm) 6.4 7 3 0.05
19+ 20+ 18+
TAPSE (mm) 4 2 5 0.2
1+ 11z INE=
SVD (cm/s) 5 5 5 0.6
38+ 40+ 35+
SPAP (mmHg) 12 13 1 0.22
20+ 17.5 24+
0,
PALS% 8 85 7 0.002
8+ 7+ 10+
0
PACS% 3 5 4 0.001

Notes: SAPS - Systolic Pulmonary Arterial Pressure; SVD - right ventricular systolic S wave velocity; TAPSE - Tricuspid Ring Plane
Excursion; LV EDD - Left ventricle end diastolic diameter; LV ESD - Left ventricle end-systolic diameter; LVEF - Left ventricular

ejection fraction.

«Kappgunonorusa s benapycn», 2023, Tom 15, N2 2

253




Prognostic Contribution of Bidimensional Left Atrial Strain in Patients

with Asymptomatic Mitral Stenosis: About a Tunisian Population

Table 4
Result of univariate study
Population, Event, No event C195%
Factor n=g3 " ln=30  |n=23 P OR Inferior Superior
limit limit
LA Surface 19 16 03
>30 cm? 35.8% 69% 10% 0.01 6.6 15 28
32 25 7
0
PALS <25% 60% 83.3% 30.4% <0.0001 1.4 3 42
38 27 11
0,
PACS <10% 71% 20% 47% 0.001 9.8 23 41
Volume LA 27 20 7
(ml/m?) 50.9% 714% | 39% 0002 14 1 13
Table 5
Result of multivariate study |
Cl195%
Factor P OR ajusted Inferior Superior
limit limit
PACS <10% 0.013 44 2.19 80
PALS <25% 0.9 20.8 0.9 1.5
LA surface >30 cm? 0.9 20.7 0.7 1.2
Volume LA (ml/m?) 0.17 1.05 0.97 1.12

the population studied. Mitral area assessed by planimetry was increased in the event
group without reaching the significance threshold (1.3+0.37 vs 1.4+0.35 cm?, p=0.4). Both
the left atrial area and volume were significantly higher in the event group respectively
(32 cm? 6 vs 26+5 cm?, p=0.005) and (120 ml/m? + 30 vs 101 ml/m? + 17, p=0.002). Left
atrial strain parameters (Table 3) were significantly reduced in the positive event group.
We found that: The PALS was 17.5+8.5% in the event group vs 24+7% in the no event
group with p=0.002.The PACS was 7+2% in the event group vs 10+4% in the no event
group with p=0.001.

From the ROC curves cut-offs, we determined that when Left Atrium Area (LAA) larger
than 30 cm? and left atrium volume (LAV) more than 100 ml/m?, the risk of occurrence of
an event increased respectively significantly (LAA: 69% vs 10%; p=0.01; OR=6.6; 95% CI
[1.5-28] and LAV: 71,4% vs 39%; p=0.002; OR=4; 95% CI [1,1-13]).

We have demonstrated from the ROC (Fig. 1) curves cut-offs that it was the same for
left atrium deformation parameters, both Peak Atrial Longitudinal Strain (PALS) <25% and
Peak Atrial Contraction Strain (PACS) <10% were predictive of events in univariate study
with these following respective odds ratios (ORs) (PALS: 83% vs 30.4%; p=0.0001; OR=11.4;
95% Cl [3-42] and PACS: 90% vs 47%; p=0.001; OR=9.8; 95% CI [2.3-41]) (Table 4).

The only independent predictor of the occurrence of an event in the follow-up of our
patients was the PACS (Table 5) (p=0.013; OR=44; 95% Cl: [2.18-80]).

From the survival curve of KAPLAN MEIER (Fig. 2 and 3), we found that patients with
a dilated atrium with a surface greater than 30 cm? or LA volume more than 100 ml/m?,
PACS <10% and PALS <25% presented significantly (Log Rank = 0.001; respectively for the
three parameters) more events over the 5 years of follow-up than the rest of the patients.
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B DISCUSSION

Left atrium deformation parameters seem to have prognostic value in patients
with mitral stenosis. Changes in atrial myocardial deformity properties may be due to
disorganization of atrial muscle bundles and atrial fibrosis [8]. Thus, the alteration of the
left atrial function evaluated by the parameters of the myocardial deformation would
explain the thrombogenesis, the intra-atrial stasis and the occurrence of atrial fibrillation.

Two studies in the literature aimed to determine the prognostic impact of LA strain in
asymptomatic patients with MS (Table 1).

The prevalence of the primary endpoint (41% vs 56.6%), AF (11.3% vs 26.4%), surgery
or PMV (16% vs 47%) in the Caso study are lower compared to our results.

This could be explained by our longer study period (5 years) also our patients have a
more severe MS and a more dilated LA than the patients of the Italian series of Caso et
al.: LA volume (5525 ml/m? vs 61+21 ml/m? in our study) and mitral surface (1.5 cm? =
0.5 vs 1.3 cm? £ 0.3 in our study). That's why mitral surface is considered as a determining
parameter in the evaluation of a MS: Abel et al. [9] in a hemodynamic study of 314 patients
with MS demonstrated that reduced mitral surface significantly increases the occurrence
of AF, they demonstrated that patients who developed this arrhythmia had more dilated
LA and pulmonary pressures (studied in hemodynamic) which were higher. In the same
context Selzer et al. [10], in a second hemodynamic study which included 67 patients with
MS including 19 in AF, explained that the decrease in cardiac output in patients with AF
with MS compared to those in sinus rhythm is essentially due to a lower mitral surface in
the MS group. However, Unverferth et al.[11] in a study of 80 patients with MS invalidated
the correlation between severity of mitral stenosis, high trans-mitral gradient, pulmonary
hypertension and the occurrence of AF. The only predictive parameter of AF was the
anteroposterior diameter of the LA greater than 45 mm.

Also Caso et al. [2] demonstrated that the peak of the atrial strain rate is significantly
lower in the group of patients who presented an event without specifying threshold
values (1.9%/5%0.8 vs 3.2%/s+0.8; p=0.005). Ancona et al. [5] had proved that the PALS is
significantly lower in patients with MR and that a PALS <17.5% is predictive of AF (p<0.001).

The differing prognoses of patients with MR can be predicted by detecting the varying
degrees of atrial muscle bundle disorganization and atrial fibrosis that causes atrial
stiffness and atrial reservoir dysfunction [12].

Twenty percent of the patients in Roberta Ancona et al. study [5] — presented AF which
is lower than what we found in our population (26%). This could be explained (as for the
study conducted by Caso et al. [2]) by a smaller mitral surface [9, 10] in our population, a
longer follow-up period and also a greater dilation of the LA in our patients: the LA volume
is 55.6 ml/m? £6 in this study is lower than that of our patients which is 61+21 ml/m’.

Regarding the higher prevalence of the occurrence of AF [13] in our study (26%), it can
be explained, in addition to the factors previously mentioned, by an older population of
patients

The association of AF with age in patients with mitral stenosis has been frequently
reported [14]. It has been concluded that the patient’s age is associated with an
established AF, this is secondary to a longer duration of hemodynamic aggression by
the MS. Since mitral stenosis is a progressive disease, it has been postulated that aging
leads to worsening of rheumatic lesions leading to an increased prevalence of AF which

256 "Cardiology in Belarus', 2023, volume 15, Ne 2
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is not only due to the simple mechanism of LA overload but to a continuing and aging
rheumatic cardiomyopathy [15].

In the literature, the prevalence of AF in patients with MS is ranging between 20% and
40%: Wood et al. [16] reported that association between AF and MS is about 40% which is
due to selection of patients presenting mitral regurgitation grade | to grade IV associated
to MS so the overload of LA was greater in his patients by MR [17].

Limitations of the study

Our study had some limitations. The need to manually track the LA wall and reposition
the region of interest on each of the five LA walls frame by frame. This manual task is time-
consuming per patient and decreases reproducibility.

In addition, the small sample size limited the power of our conclusions, a multicentric
study with a larger population is necessary to confirm our results.

B CONCLUSION

Even asymptomatic patients with MS should be examined by echocardiography using
in addition to conventional parameters the speckle tracking technology whose utility to
predict cardiac events has been proven in some study such ours.

More large series must be realized to have a strong recommendation for this practice
which is not yet mentioned in last new heart valve recommendations [18].
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